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THE BRITISH COUNCIL 
INTERNATIONAL MEDICAL COURSE 


Paediatric Nursing 


7-19 July 1985 in London 


The purpose of this course, which is based at the Charles West School of Nursing, Hospital 
for Sick Children, Great Ormond Street, London is to provide an up-to-date review of special 
areas of paediatric nursing and of the changing pattern of care. 

The course will be under the direction of Miss B M BARCHARD., Chief Nursing Officer and 
MISS S BARLOW, Director of Nurse Education. 

The course is open to senior nurses involved in the clinical. managerial and teaching aspects 
of paediatric nursing. 

There are vacancies for 30 members. 

Fee £615 (Residential), £395 (Non-residential). 

Residential participants will be accommodated at a hotel within walking distance of the 
course venues. y 
Application forms and further information can be obtained from your local overseas repre- 


sentative of the British Council or from Courses Department, The British Council, 65 Davies 
Street, London WIY 2AA. 








King Faisal University College of Medicine and Medical Sciences 
Dammam, Saudi Arabia 


DEPARTMENT OF PEDIATRICS 


Applications are invited from qualified and experienced candidates for faculty positions in the 
Department of Pediatrics Gastroenterology (Neonatology). 







The candidates must have Royal College Membership or American Boards in general Pediatrics and 
be certified or eligible in Perinatal Medicine. 






The successful candidates will be expected to initiate a research programme, and participate in 
teaching and clinical responsibilities. Holders of a similar academic post are particularly encouraged. 







Please obtain an application form from: The Dean, c/o King Faisal University Recruitment Office, 29 
Belgrave Square, London SW1X 8QB. Tel: 245 9096 or 245 9944. 


More information, specifically on benefits, may be obtained when applying for a position. 







Closing date for applications: 25 January 1985 








_ whatever | 
his mum worries 


about, it wont 
e his asthma. 


Regular Intal therapy can give real protection from asthmatic 
attacks, minimising both incidence and severity. ' 





With reduced anxiety, there is less need to resort to symptomatic 
medication such as bronchodilators? or oral corticosteroids? 


Current investigations suggest 
that these improvements are accompanied by a reduction 
of cellular infiltration in bronchial mucus? 
Which indicates that Intal therapy may have a beneficial effect 
on the underlying pathology of asthma. 


Because the Intal routine can be integrated unobtrusively 
into the day's normal activities, the asthmatic child can get on 
with the real business of growing up. 


He'll be more at ease with his condition. 
And so will his parents, teachers and friends. 
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Presentation Intal and Intal Compound Spincaps” both centain 20mg Sodium Cromoglycate B.P. lsoprenaline Sulphate (0-1mg) ıs 
included in Intal Compound Spincaps. The powder from Spincaps Is inhaled using the Spinhaler* or Halermatic* which work by the 
patient's inspiratory effort. The Intal Inhaler is a metered dose pressurised aerosol delivering 200 inhalations of 10mq Sodium 
Cromoglycate. Intal Nebuliser Solution is presented in ampoules each containing 20mg Sodium Cromoglycate in 2ml sterile 
aqueous solution. Indication Preventive treatment of bronchial asthma, including the prevention of exercise-induced asthma 
Dosage and Administration Adults and children the normal dose is one Spincap (Intal or Intal Compound) two puffs of Inhaler or one 
ampoule of Nebuliser Solution to be inhaled four times daity. Intal Nebuliser Solution ts administered from a suitable power-operated 
nebuliser Since Intal therapy is preventive it is important that the patient Is instructed to maintain regular dosage as distinct from 
intermittent use to relieve symptons. Side effects With the powder formulations of Intal, irritation of the throat and trachea may occur 
in patients sensitive to the inhalation of dry powder Although it has not been reported for the Inhaler or Nebuliser Solution, rare 
cases of severe bronchospasm have occurred following the administration of Intal Spincaps using a Spinhaler Precautions For Intal 
Compound the precautions normally applying to isoprenaline, should be observed Withdrawal of therapy This should be done 
progressively over one week. Symptoms.may recur Any previous steroid therapy should be reinstated prior to the withdrawal of Intal 
Basic NHS Cost and Product Licence Number Intal (per 100 Spincaps) £10 07 PLO113/5022. Intal Compound (per 100 Spincaps 
68.19 PLO113/5023. Intal Inhaler (per 200 inhalations) £1095 PLO113 0080. Nebuliser Solution (per 48 ampoules) £8.20 
cisON PLO113/0068. Fisons pt- Pharmaceutical Division, Loughborough. Leicestershire LE11 OBB *Registered Trade Mark ¢Fisons pic 
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PRESCRIBING INFORMATION 


Presentation. Fortum for Injection is supplied in vials containing 500mg, 1g and 2g 
ceftazidime (as pentahydrate) with sodium carbonate. 


Uses. Fortum is a bactericidal cephalosporin antibiotic which is resistant to most beta- 
lactamases and is active against a wide range of Gram-positive and Gram-negative 
bacteria. 

It is indicated for the treatment of single infections and #or mixed infections caused by 
two or more susceptible organisms. Fortum, because of its broad antibacterial spectrum, 
may be used alone as first choice drug, pending sensitivity test results. 


Dosage and administration. The usual adult dosage is in the range 1g to 6g i.m. or i.v. 
per day and by the i.p. route 125-250mg/2 litre of dialysis fluid (see Data Sheet for 
details) 


Contra-indication. Fortum is contra-indicated in patients with known hypersensitivity to 
cephalosporin antibiotics. 


Precautions. Cephalosporins may, in general, be given safely to patients who are 
hypersensitive to penicillins. Care is indicated in patients who have experienced an 
anaphylactic reaction to penicillin. 

Cephalosporin antibiotics at high dosage should be given with caution to patients 
receiving concurrent treatment with nephrotoxic drugs. Clinical experience with Fortum 
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Reduce dosage when renal function is impaired (see Data Sheet). 

As with all drugs, Fortum should be administered with caution during the early months 
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concentrations. 

Fortum does not interfere with enzyme-based tests for glycosuria. Slight interference 
with copper reduction methods may be observed. Fortum does not interfere in the 
alkaline picrate assay for creatinine. 

Fortum and aminoglycosides should not be mixed in the same giving set or syringe. 

As with other broad spectrum antibiotics, prolonged use of Fortum may result in the 
overgrowth of non-susceptible organisms (e.g., Candida, Enterococci) which may 
require interruption of treatment or adoption of appropriate measures. 


Side effects. Fortum is generally well tolerated with only infrequent adverse reactions, 
e.g.. pain and/or inflammation after i.m. administration and phlebitis and/or 
thrombophlebitis after i.v. administration, rashes, fever, pruritus, gastro-intestinal 
disturbances, headache, dizziness, paraesthesiae and bad taste. Transient changes in 
laboratory values may occur including: eosinophilia, a positive Coombs’ test, 
thrombocytosis and slight rises in hepatic enzymes. 


Basic NHS cost (exclusive of VAT). The basic NHS cost of Fortum is £9.90 per gram. 
Available in packs of: 5 x 500mg, 5x 1g and 5 x 2g vials and an infusion pack of 5 x 2g 
vials. 


Product licence numbers. 500mg: 0004/0292. 19: 0004/0293. 2g: 0004/0294. 
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Proven equal to standard 
broad spectrum combination therapy, *° 
Fortum provides first line treatment without 
aminoglycoside toxicity. 
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Archives of Disease in Childhood, 19 


Editorial policy 


A touch on the tiller 


There are a few who read every page in the 
Archives, but most do not. The usual reader will 
look through the list of contents, glance through a 
few of the summaries that may be of interest, and if 
those are tempting enough perhaps read the com- 
plete articles. In the past we used to consider that all 
the papers published should be of interest to a 
practising clinical paediatrician. With the advance in 
paediatric science this has become an unrealistic 
aim. It has also resulted in some paediatricians 
sending their work to specialist organ journals which 
are either predominantly adult, or to the small 
paediatric specialty journals, (both of which have 
circulations and readerships far below those of a 
well established general paediatric journal such as 
ours). We are continuing to increase the size and the 
scope of our journal. We shall deliberately accept a 
small number of more specialised papers provided 
that they are of high scientific standard and potential 
importance. We are prepared to accept papers on 
pure laboratory observation, including animal work 
which is relevant to the care of children in health or 
disease. We know that some of these papers will 
appeal only to a minority of our readers but we will 
ensure that each specialty is represented and that 
within each issue there is something of interest for 
all paediatricians whether they be generalists or 
sub-specialists. 


Correspondence columns 


Recently the New England Journal of Medicine 
published a letter that challenged the authenticity of 
a figure in a paper which had been published 12 
years previously. The doctor who provided the 
figure admitted that it was produced as a teaching 
illustration and was not a genuine recording as the 
authors had implied. The figure was produced by a 
laboratory based doctor who was not one of the 
authors of the article. The editor regretted that the 
‘editors of the journal, like the authors of the article, 
failed to recognise that the tracing had been 
fabricated’. The authors of the letter were the first 
to point out, in the correspondence columns, that 
the work could not be reproduced, although the 
technique was in current use and several hundreds if 


not thousands of patients had had operations as a 
result of recordings of that type. 

Who is to blame? The editor has frankly accepted 
some blame but what about the numerous investi- 
gators who had carried out these tests on patients for 
the previous 12 years and it seems were unable to 
reproduce the findings? Surely they had an obliga- 
tion to write to the journal to point it out? Had the 
prestige of the journal or the authors become so 
overwhelming that the game of the ‘Emperor’s New 
Clothes’ had to be perpetuated? Were these investi- 
gators worried about being ridiculed jn public or of 
the letter not being accepted by the editors? 

It is the responsibility of every investigator to 
report to his colleagues if he cannot reproduce 
published work. This may be because he has not 
followed the details of the original report carefully, 
insufficient details were given in the paper, or the 
original results were faked. If the last is correct the 
sooner it is broadcast the better. Fruitless future 
research will be prevented. On the other hand, it is 
well known by professional research workers that 
unexpected or discrepant results may lead to the 
discovery of principles of greater importance than 
the original hypothesis. We hope you will be 
encouraged to write to us about your thoughts on 
the papers we have published. We shall try to 
publish as many letters as space allows but will use 
the same criteria of originality and sound science 
that we use for original articles. 


Repetitive publication 


Authors have submitted and had published essen- 
tially the same articles in separate journals without 
the editors’ knowledge. The editor of the Annals of 
Internal Medicine has listed various sorts of dis- 
honesty among authors. That journal has adopted a 
set of conditions for publication which all authors 
have to agree and sign. The British Medical Journal 
intends to expose duplicated articles by means of a 
formal notice that will warn readers that the papers 
are similar. The editor of the Journal of General 
Microbiology has stated that no manuscripts submit- 
ted by offending authors to that journal or any other 
journal of the American Society of Microbiology 


2 Editorial policy 


will be considered for three years. We will try to 
avoid repetitive publication. 


Instructions to authors 


New instructions to authors are published in this 
issue (page 90), will be reprinted in January and 
June each year, and are available as a reprint from 
the editorial office. Papers which are not accepted 
for publication will not be returned to authors unless 
this is requested in the covering letter. Detailed 
suggestions are given for letters. 


Although we have pointed out that every author 
on a paper should have made a special contribution 
in thought or deed beyond his routine work,' we still 
receive simple case reports with eight or more 
alleged authors. One useful’ guideline is that an 
author should be capable of presenting the paper at 
an international scientific meeting. 


Reference 
1 Anonymous. Et alia [Editorial]. Arch Dis Child 1980:55:749. 
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Annotations 


Choice of electroencephalographic investigation 


What value is the electroencephalogram these days 
to the general paediatrician? The answer is ‘con- 
siderable’ providing the local department offers the 
wide range of recordings that is now possible, and 
that the service is used in a rational way with a sense 
of clinical direction. It must be admitted that these 
two requirements are often not met. Frequently, 
undue emphasis is placed on standard electroence- 
phalograms, without precise relation to a particular 
clinical issue, in the fond hope that something 
important will be found. Without prior clinical 
evaluation to establish the relevance of elec- 
troencephalographic studies, investigation of heter- 
ogeneous groups of children with ‘attacks’, ‘learning 


_ difficulties’, or ‘headaches’, for example, is gen- 


erally unrewarding. In addition, electroencephalo- 
graphic reporting can too easily become over 
technical, vague, or otherwise not incisive enough to 
be of obvious use to the clinician. There is, 
therefore, much room for improvement in the use of 
electroencephalographic facilities. The present 
account simply consists of some pointers to what can 
reasonably be expected from a modern service. 


Standard recordings 


Conventional standard recordings are carried out in 
a special recording room. They last 20 minutes with 
phases in which the patient is at rest, overbreathing, 
or subject to photic stimulation. 


Resting phase. The resting phase alone may be 
sufficient to show a widespread sustained disturb- 
ance of brain function (as in a brain infection) or 
degenerative disease, or systemic disorder in which 
brain function is compromised. In these circum- 
stances the electroencephalogram is usually non- 
specifically slow, without precise diagnostic fea- 
tures. Even the more dramatic disturbance of 
hypsarrhythmia is of this type. While generally 
confirming a clinical diagnosis of infantile spasms, it 
does not in itself help to establish the nature of the 
underlying disorder. Sometimes, however, features 
of more precise diagnostic value are seen such as the 
periodic slow wave complexes of subacute sclerosing 
panencephalitis! or the abnormal response to photic 
stimulation of some forms of Batten’s disease. 


Localised cerebral disturbance may also be 
observed during the resting phase or it may be 
enhanced by overbreathing. A child with a history 
or physical signs to suggest ‘a localised lesion is 
generally better investigated by means of computed 
tomography. Serial electroencephalograms, how- 
ever, at intervals of several weeks, may help to 
distinguish between an expanding structural lesion 
and one that is resolving over time, such as that of a 


vascular or infective nature. 


Overbreathing phase. This phase of the standard 
recording should consist of at least three minutes 
vigorous overbreathing, although this is not always 
easy to obtain in young or uncooperative children. 
In most patients with absence seizures it can be 
expected to provoke attacks, but a minority of 
complex partial seizures may also be precipitated 
this way. The difference should be clear from the 
type of electroencephalographic discharge accom- 
panying the attack. If a seizure is provoked by 
overbreathing during routine neurological examina- ` 
tion of a child in whom epilepsy is suspected, it is 
necessary to record the clinical features of the attack 
(especially its mode of onset and termination as well 
as its duration) to distinguish between an absence 
and a complex partial seizure, which represent very 
different types of seizure disorder. 


Photic stimulation. This is mainly used to explore 
the possibility that a child’s seizures are provoked by 
flickering lights or patterns, as may be suggested by 
the circumstances in which the seizures habitually 
occur. 

Conventional electroencephalograms are of little 
value in the assessment of infants with febrile 
seizures.’ Even the presence of spike wave dis- 
charge does not necessarily predict the development 
of febrile seizures. Predisposition to epilepsy in 
these circumstances is better recognised by means of 
the child’s history and clinical type of attack. 
Similarly, clinical considerations are more important 
than electroencephalographic results in determining 
when antiepileptic drugs should be stopped. The 
persistence of electroencephalographic abnormali- 
ties is not, by itself, a contraindication to withdraw- 
ing treatment cautiously in a child who has had no 
seizures for, say, two years. 
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Sleep electroencephalograms 


Electroencephalographic abnormalities, including 
localised discharges, may be provoked by light, 
non rapid eye movement sleep. In the Jaboratory 
these electroencephalograms are best obtained by 
depriving the child of sleep rather than by means of 
drugs, which are unpredictable in effect and may 
produce widespread, fast activity in the elec- 
troencephalogram, possibly masking abnormalities. 
Young babies will usually sleep if fed and nursed by 
their mother in the department. 

A sleep electroencephalogram is appropriate in 
children with attacks of uncertain nature occurring 
soon after the onset of sleep or shortly before 
waking, or if the clinical or preliminary elec- 
troencephalographic findings suggest a partial form 
of epilepsy. The best example of a seizure disorder 
of this type is ‘benign centro-temporal epilepsy of 
childhood’,’ which is important to recognise because 
of the reassurance that can be given to parents about 
its prognosis. It is partly characterised by centro- 
temporal (or Rolandic) spike discharges during 
sleep. Other types of nocturnal attacks call for all 
night monitoring. 


Long term electroencephalographic monitoring 


For certain purposes standard and sleep recordings 
are appropriately seen as preliminaries to one form 
or other of long term electroencephalographic moni- 
toring, which is increasingly available. 

Long term monitoring is of particular value when 
a child has attacks which defy diagnosis in spite of 
careful evaluation of the attacks themselves and the 
circumstances in which they occur. A standard 
electroencephalogram soon after such an attack can 
be of some value. Generalised tonic-clonic seizures 
and complex partial seizures can be expected to 
produce slow electroencephalographic activity for 
up to several hours, but this does not apply to other 
types of seizure which cannot, therefore, be ex- 
cluded by the absence of this electroencephalo- 
graphic disturbance. Prolonged recordings are also 
valuable in children known to have epilepsy, but 
whose type of seizure is unclear. As a result, the 
need for radiological investigation, the preferred 
drug treatment, and the prognosis may remain 
uncertain. 

With the exception of absences, attacks are 
unlikely to occur during the period of a standard 
electroencephalographic recording. Inferences drawn 
from these interattack recordings about the nature 
of the attacks themselves can be hazardous. Even 
repeatedly normal standard electroencephalographs 
between attacks do not exclude epilepsy or other 


organic states. Conversely, ‘abnormalities’ in these 
records do not necessarily imply an organic state. 
Indeed, these ‘abnormalities’ may well be nothing 
more than unusual features of no pathological 
importance. It is unfortunate that some children are 
still diagnosed as having epilepsy on the basis of an 
equivocal history and non-specific electroencepha- 
lographic abnormalities. 

The main value of long term monitoring is that it 
greatly increases the likelihood of attacks occurring 
during the recording period, allowing their physio- 
logical characteristics to be shown directly. Where 
appropriate, electroencephalographic recordings 
can be combined with monitoring of electrocardio- 
graphic, respiration, or other physiological variables 
as has been carried out in, for example, reflex 
anoxic seizures. The absence of an electroencepha- 
lographic or other physiological abnormality at the 
time of the attack makes diagnosis of epilepsy or 
other organic state very unlikely. 

Even when no attacks are witnessed during the 
recording period, prolonged electroencephalo- 
graphic monitoring can be helpful. Although spike 
wave or other abnormal discharge has been de- 
scribed in children with no past or subsequent 
history of epilepsy, this seems to be very unusual.” 
Therefore, the finding of such activity in the 
electroencephalogram of a child under investigation 
for attacks, either in between the attacks or when 
the child is not being observed, strongly suggests 
that these are epileptic in nature. In one sense, the 
ideal form of intensive monitoring is that by which 
the child’s attacks and simultaneous electroence- 
phalogram are recorded on videotape displayed 
together for close scrutiny (so called ‘split screen’ 
recordings). Video monitoring of this type, often 
combined with telemetry, may be very valuable 
diagnostically.° It also provides material of consider- 
able teaching value. The drawback of the proce- 
dure, especially in children, is that patients have to 
be restricted to a recording studio or other confined 
space, in the expectation that attacks will occur 
there. Sometimes otherwise frequent attacks will be 
inhibited by these circumstances and several hours 
of recording will be valueless. 

Electroencephalographic radiotelemetry frees the 
patient, at least to walk about in the ward or in the 
hospital grounds within a distance of about 100 
metres from the department, but used alone means 
that the picture of the child himself has to be 
forfeited. By combining radio telemetry with a 
portable recording system, a composite video pic- 
ture is still possible with the child moving relatively 
freely outside the department (Stores G, unpub- 
lished data). Radiotelemetry is still somewhat prone 
to technical shortcomings and an alternative is-cable 


telemetry which provides technically better record- 
ings but involves the child being connected by a long 
lead to a socket in a special room. 

Whereas video and telemetry monitoring systems 
are essentially inpatient procedures, ambulatory 
electroencephalographic monitoring, by means of a 
small portable cassette recorder, is principally for 
use with outpatients, at home or at school or in 
other everyday situations. This type of recording 
system has also been used effectively on paediatric 
hospital wards where staff are not accustomed to 
electroencephalographic procedures. As part of this 
type of study, detailed observations (by parents, 
teachers, ward staff, or others) on the child’s 
behaviour during the recording period are essential, 
especially when attacks occur. ‘Ambulatory’ is not 
always an appropriate term for cassette recordings 
as the system has been used with neonates’ and in 
the investigation of sleep disorders in toddlers 
(Simonoff E, Crawford C, Stores G, unpublished 
data). Apart from its use in the diagnosis of attacks, 
this form of recording has also been successful in 
examining the patterns of occurrence of children’s 
seizures during wakefulness and sleep, in the identi- 
fication of the precipitants of seizures in children. 
and in the more accurate assessment of response to 
antiepileptic drug treatment in patients with subtle 
seizures. 

Ambulatory monitoring began to be used about 
1975 in a four channel form but within the past three 
years a nine channel version has been developed.” 
This allows the whole range of seizures (including 
partial seizures) to be investigated by these means, 
as well as other conditions characterised by phy- 
siological abnormalities. The system has been used 
successfully in children of all ages and degrees of 
intelligence, including some very behaviourally dis- 
turbed patients. For practical purposes, when the 
system is used for the diagnosis of attacks. it is 
usually necessary that a child’s attacks should be 
occurring at least two to three times a week to avoid 
recording for unacceptably long periods of time. 


Concluding remarks 


In a lengthier review than this, patient preparat- 
tion and technicians’ skills would be given more 
emphasis. Older children and parents should be 
reassured about the innocuous nature of usual 
electroencephalographic recording. Sedation is 
rarely necessary (given caring, careful technicians), 
even in very disturbed or retarded patients. Where 
sedation is really required, droperidol may be very 
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useful. Stopping antiepileptic drugs before inves- 
tigations is usually not necessary and may be 
hazardous. 

Although this review has not covered other 
procedures confined to specialist use, such as 
sphenoidal recordings or electrocorticography for 
neurosurgical purposes or cerebral evoked response 
Studies, it is apparent that clinical electroencepha- 
lography now comprises a range of procedures. 
Used with discrimination and a sense of particular 
purpose, they can help with many problems com- 
mon in paediatrics. The investigations need to be 
planned (often as a series of studies) in the light of 
the individual child’s problems, and the results 
interpreted in the total clinical context. In that way 
electroencephalography can become a valuable 
extension of clinical enquiry. 
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Changing patterns of substitute care 


There is a long history of providing for children 
whose own parents cannot care for them by placing 
them with substitute families. About 39% of chil- 
dren currently in care are living in foster homes. 
Until 1948, these foster placements were usually 
intended to be permanent, de facto adoptions. Since 
the creation of children’s departments—now social 
services departments—there has been uncertainty 
and ambivalence about whether a foster home is a 
‘holding’ placement in case the child might return to 
his birth family. At the same time a substantial 
proportion of children in care have always been 
placed in residential care. In 1976 it was 41%. 
Traditionally, adoption was primarily regarded as a 
resource for healthy white babies. 

In the past few years there have been many new 
ideas and approaches to substitute care. This is 
‘partly because the ‘in care’ population has been 
changing. The proportion of children under 5 years 
admitted to care has dropped from 55% in 1956 to 
31% in 1980. The number of children committed to 
care through the courts rather than at their parents’ 
request has risen from 30% to 51% in the same 
period. Special fostering projects have been de- 
veloped, mainly to provide for these older children. 
There is now less use of residential care. Adoptive 
homes have been found for a wide range of children. 
Nevertheless, there- are still- considerable diver- 
gences in practice between local authorities, and 
there is often a wide gap between theory and 
practice. 


Need for planned placements 


Research in both the USA and this country! has 
shown that too many children have not returned to 
their birth parents but have merely drifted into 
unplanned, long term care. Forty two per cent of the 
10 000 children in care at March 1981 had been in 
care more than three years. The longer a child 
remains in care the more likely he is to lose touch 
with his parents and the more placements he will 
have. Fanshel,” who followed children in care over 
five years found that after one year only 2% of 
children had had three or more placements. With 
each successive year the number increased and after 
five years 43% had had three or more placements. 


Permanence 


Anna Freud’ and many others have stressed the 


difficulty that children have in reaching their full 
potential when they are uncertain as to who is 
ultimately responsible for them or where they will 
be living néxt. McKay,* Adcock,’ and others have 
questioned the capacity of a local authority to be a 
satisfactory parent, and suggested that children need 
permanent homes and are given the legal security to 
make this possible. Hussell and Monaghan® have 
described how these concepts have been incor- 
porated in local. authority policy. ‘As a target no 
child under the age of 10 should spend more than 
two years in care. Priorities for making plans are: 

a) rehabilitation with the natural family 

b) if this is not possible, placement in a perma- 
nent substitute family preferably for adoption.’ 
Other local authorities are now developing similar 
policies. 

_This has led to a reduction in the numbers of 
children in their care and has had considerable 
influence on the choice of placements. Rochdale 
states that 85% of children admitted to care now 
return home within two years and approximately 
7% are placed for adoption. 


Long term fostering 


Local authorities pursuing policies of permanence 
have tried to reduce the number of children in long 
term foster care because the placement cannot have 
any legal security. It is always open to the natural 
parents, the foster parents, or the social worker to 
change the situation. The research evidence so far 
available’? suggests that because of the ambiguous 
nature of fostering relationships, children may suffer 
from anxiety, insecurity, and identity problems. 
Despite the research, or perhaps because many 
social workers are not yet familiar with it, long term 
fostering remains at the moment the preferred 
placement in many local authorities. 


Residential care 


Wolkind” has stated categorically that residential 
care in this country today cannot provide children 
with an adequate substitute for family life. This view 
is shared by many professionals. There has also been 
administrative concern about the costs. Residential 
provision is now being cut substantially and there is 
some concern that adequate alternatives for very 
disturbed children may not be available. 
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Adoption 


Practice in both the USA and this country has shown 
that adoptive homes can be found not only for 
babies but for a wide range of children of all ages, 
including those ‘with mental or physical handicap, 
emotional disturbance, and large sibling groups. 
Research studies have concluded that the children 
do well.!! °? Nevertheless, the adoption figures 
show that out of the total number of adoptions, the 
proportion of children adopted over the age of 5 
years has remained relatively constant. The reasons 
for the probable under use of adoption are not clear. 
Approximately 1-7% of the total number of children 
in care left to be adopted in the year ending March 
1983. 


Short or medium term foster care projects 


A number of explicitly task-centred schemes have 
developed throughout the country aimed at provid- 
ing treatment, assessment, or respite care. Foster 


parents are expected to work to an agreed contract, `, 


which defines the aim of the placements. The main 
emphasis of specialist fostering schemes has been on 
placing difficult or delinquent adolescents and get- 
ting them out of institutions and back into the 
community. 


Transracial placements 


There is a growing feeling that transracial place- 
ments pose social, political, and ethical dilemmas. 
Gill and Jackson! concluded that black children 
they studied were doing well but were being 
brought up as white. The black community is urging 
that only black families be recruited to provide 
homes for black children. An increasing number 
of black families is being found but there is still a 
real problem in deciding how long a black child 
should wait for a black family if a white one is 
available. 
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The future 


There is likely to be an increase in special projects, 
more clarity about the purpose of placements, and 
more training for foster parents as professional 
carers. It is less certain whether resources will be 
made available to assist more children to return to 
their birth parents and whether the number of 
children placed for adoption will increase. Among 
the unpredictable factors are the effects of new legal 
provisions giving birth parents more rights and the 
manpower and resources available to local author- 
ities to provide well planned care. 
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Original articles 


Effect of neonatal periventricular haemorrhage on 
neurodevelopmental outcome 


A G CATTO-SMITH, V Y H YU, B BAJUK, A A ORGILL, AND J ASTBURY 


Department of Paediatrics, Queen Victoria Medical Centre, Melbourne, Australia 


SUMMARY All 56 infants born between 23 and 28 weeks’ gestation admitted to this hospital in 
1981 were examined for periventricular haemorrhage with cerebral ultrasonography. Haemor- 
rhage was diagnosed in 34 (61% )—12 (22%) had germinal layer haemorrhage, 18 (32%) had 
intraventricular haemorrhage, and four (7%) had intracerebral haemorrhage. The two year 
outcome of*survivors with and without periventricular haemorrhage was compared to determine 
the effect on neurodevelopment. Only three (16%) of 19 infants with normal scans or germinal 
layer haemorrhages had evidence of major disability but nine (75%) of 12 infants with 
intraventricular or intracerebral haemorrhage had major disability. The mental and psychomotor 
performance on the Bayley scales of infant development was also significantly worse in the latter 
group. All three survivors with intracerebral haemorrhage had major disability. The continuation 
of life support treatment for extremely preterm infants who are at very high risk of severe 
handicap is a matter of increasing concern in neonatal intensive care. Our results show that if 
extensive periventricular haemorrhage, in particular intracerebral haemorrhage, occurs in this 


gestational group, extreme pessimism is warranted. 


A number of studies have shown an adverse relation 
between the severity of neonatal periventricular 
haemorrhage and subsequent neurodevelopmental 
outcome.'° There are, however, at least three 
published reports’ °’ that have failed to show this. In 
most studies there was a selection of ‘high risk’ 
infants for the diagnosis of periventricular haemor- 
rhage usually by computed tomography; those 
included had either a clinical suspicion of 
haemorrhage! ° ’ or were considered to have certain 
risk factors, including male sex, birth asphyxia, 
multiple gestation, congenital malformation, and 
assisted ventilation.’ ° It is known, however, that in 
nearly half the very low birthweight infants with 
periventricular haemorrhage this is not suspected 
clinically,'” thus introducing an inherent selection 
bias to these previous studies. All except three 
studies?” included many more mature infants of 
over 28 weeks’ gestation with relatively little atten- 
tion being focused on the extremely preterm infant 
with a gestational age of 28 weeks or less. Some 
studies have been small,’ ’ with none or very few 


survivors with the more severe grades of haemor- 
rhage,'** and survivors without periventricular 
haemorrhage were not included for compari- 
son.! +> 7 The attrition rate at follow up exceeded 
10% in all except two studies* ° and in only one 
study did all the children reach 2 years of age at 
assessment.” 

In the present study, all extremely preterm infants 
born between 23 and 28 weeks of gestation, who 
were admitted to the Queen Victoria Medical 
Centre in 1981, were studied for periventricular 
haemorrhage. The outcome at 2 years of age in the 
survivors was reported to determine the effect of 
haemorrhage on their neurodevelopment. 


Patients and methods 


Fifty six infants of between 23 and 28 weeks of 
gestation consecutively admitted to this hospital 
during 1981 were studied by cerebral ultrasonogra- 
phy or necropsy, or both. An obstetric estimate of 
gestation was available for most infants; this was 
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calculated from the first day of the last maternal 
menstrual period and confirmed either by an early 
ultrasound measurement of the fetal crown-rump 
length or by clinical bimanual palpation of the 
‘uterus in the first trimester by an experienced 
obstetrician.'! The paediatric assessment of gesta- 
tion was relied on only in those few instances in 
which the obstetric assessment was unavailable. 

Cerebral ultrasound studies were performed using 
a portable, real time scanner (Toshiba SAL 20) 
fitted with either a 3-5 MHz or 5 MHz linear array 
transducer.!” The first study was performed as soon 
as possible after admission and repeated once or 
twice weekly. The mean number of scans done was 
three, (range, one to seven). Ultrasound findings 
were described according to the site of visible 
haemorrhage. Germinal layer haemorrhage was 
restricted to the germinal matrix only. Intraventricu- 
lar haemorrhage referred to any amount of in- 
traventricular blood with or without dilation, and 
intracerebral haemorrhage referred to any in- 
tracerebral extension. 

Thirty three (59%) infants were discharged from 
hospital; one of these died shortly afterwards and 
one was lost to follow up. Thirty one (97%) of the 
long term survivors were assessed at the corrected 
age of 2 years, apart from one infant who was 
assessed at 1 year but died shortly before the 2 year 
assessment. At the Growth and Development Clinic 
children were given clinical, neurological, and 
psychological assessments by a multidisciplinary 
team.!* The Bayley scales of infant development 
were administered which included a mental develop- 
mental index and a psychomotor developmental 
index. Major disability was defined as cerebral palsy 
of any type or severity, blindness, sensorineural 
deafness, developmental delay (mental develop- 
mental index more than 2SD below the mean), 
epilepsy, and hydrocephalus necessitating ventricu- 
loperitoneal shunting. 


Results 


The mean birthweight of the 56 extremely preterm 
infants was 938 g (range 567 to 1378 g). Thirty four 
(61%) had periventricular haemorrhages; 12 (22%) 
had germinal layer haemorrhages, 18 (32%) had 
intraventricular haemorrhages, and four (7%) had 
intracerebral haemorrhages. The number of infants, 
mean birthweight, and incidence of periventricular 
haemorrhage at each week of gestation are shown in 
Table 1. There was no significant difference in 
birthweight, gestation, sex, Apgar scores at 1 and 5 
minutes, or the requirement and duration of assisted 
ventilation between those infants with and without 
periventricular haemorrhage or those with no 











Table 1 Incidence of periventricular haemorrhage 

essa minim maniac 

Gestation No of Birthweight (g) Incidence of 

(wks) infants Mean (SD) periventricular 
haemorrhage 
No (%a) 

23 3 724 (142) 3 (100) 

24 7 708 (97) 4 (57) 

25 Y 871 (44) 6 (67) 

26 9 900 (161) 4 (44) 

27 I8 990 (178) 11 (61) 

28 10) 1164 (292) 6 (60) 

Total 56 938 (205) 34 (61) 


nn 


periventricular haemorrhage or germinal layer 
haemorrhage and intraventricular or intracerebral 
haemorrhage (Table 2). 

Table 3 shows that six of the 31 survivors (19%) 
had cerebral palsy, six (19%) had developmental 
delay, two (6%) had blindness (one had cortical 
blindness and one had retrolental fibroplasia), two 
(6%) had epilepsy, and one had posthaemorrhagic 
hydrocephalus requiring ventriculopeéritoneal shunt- 
ing. Three children had more than one major 
disability. Eight of the 12 children with major 
disabilities were considered to have severe or 
moderate functional handicap. Therefore, of the 56 
infants born at 23 to 28 weeks’ gestation, 24 (43%) 
died, eight (14%) survived with a serious functional 
handicap, one (2%) was lost to follow up, and 23 
(41%) were considered to be developing within the 
normal range. 

There was no significant difference between those 
survivors with disability and infants without disabil- 
ity in respect of birthweight (mean (SD) 959 (238) g 
v 943 (233) g) or gestation (mean SD 26-4 (1-8) 
weeks v 26-7 (1-2) weeks). The number of survivors 
with and without periventricular haemorrhage and 
the incidence of major disability in the respective 
groups are shown in Table 4. Only one (9%) of the 


Table 2 
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Perinatal data 


Intraventricular + 
intracerebral 
haemorrhage 


Perinatal factors No periventricular 
haemorrhage = 
germinal layer 


haemorrhage 





Birthweight (g). 


Mean (SD) 985 (252) 893 (192) 
Gestation (wks) 
Mean (SD) 26-6 (1-3) 25-5 (1-7) 
Male sex 
No (%) 8 (42) & (62) 
Apgar score 
Mean (SD) 
| minute 5-6 (2-1) 5-6 (2-4) 
5 minutes 7-4 (1-8) 72 (2:1) 
Assisted ventilation 
No (%) infants I8 (84) 11 (92) 
Duration (days) l6 (13) 23 (21) 
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Table 3 Survivors with major disability 


Gestation Birthweight Periventricular Cerebral palsy Mental Other disabilities Functional 

{wks} {g} heemorrhage developmental handicap 
index 

23 580 ICH Quudriplegia <50 — Severe 

25 909 IVH - Quadripkpia <50 — Severe 

26 1019 | IVH Quadriplegia n =a Severe 

28 1287 = Quadripicgia <50 Blind, epilepsy Severe 

24 695 ICH Hemiplegia 83 = Mild 

25 847 IVH Hemiplegia 85 — Mild 

27 879 ICH — — Blind (RLF) Severe 

27 1125 IVH — nv Hydrocephalus Nil 

28 1285 GLH — TT Epilepsy Mild 

23 730 IVH — 63 — Moderate 

27 1259 GLH — 67 — Moderate 

28 904 IVH — 67 — Moderate 

iCH=intracerebrai haemorrhage: [VH=intraventricular haemorrhage; GLH=germinal iayer haemorrhage: RLFretroicntal fibroplasta. 


Table 4 Periventricular haemorrhage and major disability 


No of No (%) with 
survivors major disakility 
No periventricular haemorrhage / li 1 (9) 
Periventricular haemorrhage 20 11 (55) 
Germinal layer haemorrhage 8 2 (25) 
Intraventricular haemorrhage 9 6 (67) 
Intracerebral haemorrhage 3 3 (100) 


survivors with no periventricular haemorrhage had a 
major disability compared with 11 (55%) of survi- 
vors with periventricular haemorrhage (P<0-05, 
Fisher’s exact test). There is an apparent trend 
between the gradation of periventricular haemor- 
rhage and incidence of disability. When survivors 
with no periventricular haemorrhage or germinal 
layer haemorrhage were compared with those with 
intraventricular or intracerebral haemorrhage the 
incidence of major disability among those with 
lesser or no haemorrhage (three of 19 (16%)) was 
lower than those with more severe haemorrhage 
(nine of 12 (75%)) (P<0-01, Fisher’s exact test). 
The former group also had significantly higher 
mental developmental index scores (mean (SD) 74 
(19) v 65 (17), P<0-02) and psychomotor develop- 
mental index scores (mean (SD) 97 (24) v 88 (20), 
P<0-01) compared with the latter group. 


. Discussion 


The incidence of periventricular haemorrhage in this 
study is higher than in previous reports.’ It is 
known, however, that the risk of periventricular 
haemorrhage is in inverse proportion to gestation,” 
and the present study comprised a much more 
preterm population. We found a similar incidence of 
60% in a previous study carried out in infants who 
were 1250 g or less at birth.* 


The incidence of major disability in survivors is 
higher than that found in two previous studies. 
These also carried out routine real time cerebral 
ultrasonography on an entire preterm population 
but reported the outcome of survivors at 1 year of 
age;*> all infants under 33 to 34 weeks were 
included, their birthweights ranged up to 2500 g, 
and none were below 27 weeks. 

The present study showed that the incidence of 
major disability of extremely preterm children at 2 
years of age was significantly higher after in- 
traventricular and intracerebral haemorrhage. Both 
mental and psychomotor development were also 
delayed significantly in the latter group, similar to 
the findings in a previous study of more mature 
preterm infants in which a selected group with 
intraventricular haemorrhage was compared with a 
matched control group. 

Only one infant without periventricular haemor- 
rhage had major disabilities, and these were mul- 
tiple and severe. He was one of the most mature and 
heavier infants in the study (28 weeks and 1287 g), 
his Apgar scores at birth were 4 at 1 and 6 at 5 
minutes, and he required ventilation for only two 
days. The cause of his disability is unknown. We 
have previously documented that in a very low 
birthweight population 50% of children found to 
have cerebral palsy at 2 years did not require 
assisted ventilation in the neonatal period and 93% 
had a 5 minute Apgar score greater than 4.1¢ 

The continuation of life support treatment for 
extremely preterm infants who are at very high risk 
of severe handicap is a matter of increasing concern 
to members of both the medical profession and the 
public.” 18 It will probably be possible to identify 
which of these extremely preterm infants are so 
hopelessly brain damaged that intensive care can, 
with parental consent, be withdrawn ethically. Our 
results show that if intracerebral haemorrhage 
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occurs in this gestational group, extreme pessimism 
is warranted. Larger numbers and a longer follow 
up, however, are required before a definitive 
approach to their neonatal management can be 
suggested. Certainly there are case reports of only 
minor disability after intracerebral haemorrhage in 
more mature infants. % They are important and 
disturbing reminders of our very limited ability to 
predict the outcome for an individual infant despite 
increasing knowledge about the epidemiology of 
neonatal complications. Theoretically, it would 
seem that the preterm brain, while in a relatively 
‘plastic’ state, might be able to compensate for 
severe damage more ẹffectively.”! Recent advances 
in neuroradiological techniques (position emission 
tomography” and nuclear magnetic resonance”) 
may make it possible not only to relate neurodevel- 
opmental outcome -to structural damage of the 
neonatal brain but also to functional and ischaemic 
lesions. 
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Medical management of raised intracranial pressure 
after severe birth asphyxia 


M I LEVENE AND D H EVANS 


Department of Child Health, Leicester University Medical School and Department of Medical Physics and 
Clinical Engineering, Leicester Royal Infirmary 


SUMMARY The effects of dexamethasone and 20% mannitol infusion in reducing raised 
intracranial pressure were assessed in severely asphyxiated newborn infants. Intracranial 
pressure was measured continuously by a percutaneously placed subarachnoid catheter, and 
cerebral perfusion pressure was calculated from this and blood pressure data. Dexamethasone 
treatment, assessed in seven infants, produced an overall fall in intracranial pressure which was 
sustained for at least six hours, but this was coincident with a simultaneous reduction in systemic 
blood pressure with no change in the cerebral perfusion pressure. Mannitol, studied on nine 
occasions, produced a fall in intracranial pressure in each case, together with an overall rise in 
cerebral perfusion pressure 60 minutes after starting the infusion; this was sustained for a further 
four hours. We can find little to support the routine use of dexamethasone in severe perinatal 
asphyxia but mannitol infusion seems of value in treating raised intracranial pressure associated 
with cerebral oedema. 


The incidence of birth asphyxia causing cerebral was inserted percutaneously into the subarachnoid 
disturbance is unknown but is probably in the order space through the anterior fontanelle* and con- 
of 1-5 to 6 per 1000 live births. It is arguably the nected to a silicon diaphragm transducer by means 
commonest cause of perinatal brain injury associ- of a saline filled, low compliance manometer con- 
ated with long term neurological handicap.’ necting tube. This procedure had been approved by 
The management of severe birth asphyxia is both the hospital ethical committee, and informed signed 
supportive and directed towards avoidance of, or consent was obtained from all parents before 
treatment for, cerebral oedema. Supportive treat- placement of the catheter. 
_Ment includes control of convulsions, avoidance of The infants were managed with relative dehydra- 
hypotension, and prevention of metabolic disturb- tion and given approximately 10% ‘less fluid than 
ances. The management of cerebral oedema is normal term babies. In ventilator dependent infants, 
entirely empirical as methods have noi been avail- the mechanical ventilation was adjusted to achieve a 
able for the reliable diagnosis of this condition. Paco, of between 3-5 and 4-0 kPa (26 to 30 mm Hg). 
Where intracranial hypertension is thought to be Raised intracranial pressure was diagnosed if the 
present, dehydration, corticosteroids, and osmotic pressure measured from the subarachnoid space 
agents have been recommended. There have been reached an arbitrary level of 10 mm Hg or more, and 
no studies on the medical management of raised was sustained for two hours or more. Under these 
intracranial pressure in the severely asphyxiated circumstances medical treatment was introduced. 
human newborn. We report the effects of dexa- Dexamethasone (4 mg intravenously) was used first 
methasone and mannitol on lowering raised in- and if after six hours the intracranial pressure still 
tracranial pressure as measured directly from the exceeded 10 mm Hg, 20% mannitol was infused 


subarachnoid space. (1 g/kg) over 20 minutes. Intracranial pressure was 
, monitored continuously and displayed on a mul- 
Patients and methods tichannel chart recorder. In six infants, systolic and 


diastolic blood pressure was also recorded con- 

Ten mature infants who had suffered severe peri- tinuously from an umbilical aortic catheter and 

natal birth asphyxia were studied. A fine catheter displayed on the same chart as intracranial pressure. 
12 
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‘y~ Both pressure channels were zeroed at regular 


intervals, and the transducers relevelled with the 
mid point on the infant’s head each time they were 
moved. In the other infants, blood pressure was 
measured by an oscillometric method (Dinamap). 
Cerebral perfusion pressure was calculated by sub- 
tracting the mean intracranial pressure from the 
mean arterial blood pressure.’ 

For the purposes of illustration, the intracranial 
and cerebral perfusion pressures at the time of 
giving dexamethasone or mannitol (zero time) have 
been taken as 100%, and changes expressed as a 
proportion of the value at that time. Statistical 
analysis was performed using the Wilcoxon matched 
pairs, signed rank test on the raw data. 


Results 


Seven infants fulfilled the criteria for treatment of 
raised-intracranial pressure (Table 1). The duration 
of intracranial pressure monitoring was 12 to 76 
hours (median 48 hours). The recordings were an- 
alysed for a period from six hours before dexa- 
methasone treatment until 24 hours after the drug 
had been given or monitoring ended. Table 1 shows 
the duration of monitoring for each infant studied, 
as well as the intracranial pressure at the time of 
treatment. In three infants (cases 1, 3, and 6) raised 
intracranial pressure was still a problem six hours 
after dexamethasone treatment and they received 
mannitol infusions 7, 7-5, and 18 hours later. In five 
of the seven infants the intracranial pressure fell 
within one hour of dexamethasone and in a sixth 
within two hours. In one infant there was no 
reduction in intracranial pressure over the 24 hour 
period after treatment. The relative change in 
intracranial pressure after dexamethasone for the 
seven infants is shown in Fig. 1. It can be seen that 
intracranial pressure gradually rose for six hours 
before dexamethasone injection and then fell to its 
lowest point six hours afterwards. There was a 


` statistically significant reduction in intracranial 


pressure after two hours (P<0-05). After six hours 
there was a gradual increase in pressure. 


Table 1 Details of seven infants treated with dexamethasone 


H f 





6 202 6 2 18 
Time from giving dexamethasone (h) 


Fig. 1 Intracranial pressure measurements (mean (SD)) in 
seven infantis before and after dexamethasone injection. 


Arrows indicate the start of mannitol infusion in three Infants with persistently 
raised intracranial pressure. 


Continuous blood pressure monitoring was not 
possible in one infant and cerebral perfusion press- 
ure could not be calculated. Table 1 details the 
cerebral perfusion pressure in seven infants given 
dexamethasone. This fell within one hour of the 
injection in four infants and rose by just 2 mm Hg in 
the remaining two. At six hours the cerebral 
perfusion pressure was below that at zero time in 
two infants and had risen by less than 5 mm Hg in a 
further two. In only one child was there a noticeable 
increase in cerebral perfusion pressure at six hours. 
Fig. 2 shows graphically the relative changes in 
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Fig. 2 Cerebral perfusion pressure (mean (SD)) in six 
infants before and after dexamethasone injection. 


After six hours the SD could not be calculated because of smal! nuimbers. 





Infant no Gestational age Birthweight (g) Duration of ICP ICP at zero time CPP at zero time 
: (wks) monitoring {hrs} (mm Hg) (run Hg) 
1 40 3100 38 14 — 
2 40 3000 76 14-5 33 
3 35 2520 XO 37 7 
4 39 2990 12 10 39 
5 40 3820 15 12-5 35 
6 40 3560 52 10 31 
7 40 3820 48 il 70 





ICP=intracranial pressure; CPP=cerebral perfusion pressure. 
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cerebral perfusion pressure after dexamethasone 
treatment in six infants for six hours before and 24 
hours after injection. There was little change until 
six hours after the injection of dexamethasone. 
Mannitol 20% was used on nine occasions in four 
infants who had raised intracranial pressure six 
hours after dexamethasone treatment. Intracranial 
pressure at the time of mannitol infusion varied 
from 11 to 40 mm Hg (Table 2). All infants were 
studied for 60 minutes before and 300 minutes after 
infusion. Intracranial pressure fell within 20 minutes 
after eight infusions, and in all cases by 60 minutes. 
Fig. 3 shows the overall change in intracranial 
pressure before and after treatment with mannitol. 
There was a gradual rise for 60 minutes before 
mannitol and a significant drop within 20 minutes of 
starting the infusion (P<0-02). By 40 minutes there 
had been overall a 35% drop (P<0-01) and this was 
sustained for at least a further four hours. The 
cerebral perfusion pressure could be calculated on 
six occasions and its value at zero time is shown in 
Table 2. Cerebral perfusion pressure improved by 5 
to 28 mm Hg in every case by 60 minutes from the 
start of the infusion. Fig. 4 shows this data plotted as 
a proportion of cerebral perfusion pressure at zero 
time. There was no appreciable change for 40 


Table 2 Details of the effects of 20% mannitol infusions 
in four infants 


ICP at zero CPP at rero 


infusion Infant 

No No time (mm Hx) time (mm Hg) 
A 1 14 ~~ 
B I 18 ee 
C 2 18 ~ 
D 2 i] 4i 
E 3 23 3 
F 3 40 19 
G 6 12 77 
H 6 12-5 26°5 
I 6 18 28 


ICP intracranial pressure; CPP =cerebrai perfusion pressure. 
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p<0-01 * 
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Fig.3 intracranial pressure (mean (SD)) before and after 
nine infusions of 20% mannitol. 
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-60 0 60 120 180 %0 300 
Time from start of infusion (min) 
Fig.4 Cerebral perfusion pressure (mean (SD)} before 
and after six infusions of 20% mannitol. 


minutes before and 40 minutes after starting the 
infusion, but by 60 minutes there had been a 
Significant increase in the cerebral perfusion press- 
ure (P<0-05) which was sustained for at least a 
further 240 minutes. Serum electrolytes and urinary 
specific gravity were evaluated daily and no disturb- 
ances in these measurements were found in any 
patient. 


Discussion 


We have previously shown that intracranial pressure 
can be measured continuously from the subarach- 
noid space,” and we have found no complications 
related to this method. Direct monitoring can be 
used to assess the effects of various drugs on 
reducing raised intracranial pressure in severely 
asphyxiated mature infants. We found that both 
dexamethasone and 20% mannitol seemed to pro- 
duce at least a short term reduction in this. 
Monitoring of intracranial pressure must be made in 
conjunction with measurement of mean arterial 
blood pressure in order to assess cerebral perfusion 
pressure. Both dexamethasone and mannitol cause a 
reduction in intracranial pressure with a simul- 
taneous reduction in systemic blood pressure. In the 
case of mannitol, this blood pressure reduction 
seems to be transient with subsequent recovery and 
improvement in cerebral perfusion pressure, but 
after dexamethasone treatment there is no improve- 
ment in cerebral perfusion pressure over six hours 
and subsequent improvement may be due to the use 
of mannitol. 

No reliable data exists on normal intracranial 
pressure in newborn infants. In a few of the babies 
we have monitored, pressures within the subarach- 
noid space rarely exceeded 3 to 4 mm Hg. We set an 
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arbitrary level for intracranial hypertension at 10 
mm Hg but this may be too low. Attention to the 
intracranial pressure in relation to the cerebral 
perfusion pressure is probably the most relevant 
factor. 

This is the first report of the effect of drugs on 
intracranial pressure in the asphyxiated newborn. 
The results are presented as a pilot study and we 
have made no effort to present these observations as 
part of a controlled study. Indeed, it seems unlikely 
at this time that we could insert a subarachnoid 
catheter and ignore intracranial hypertension and until 
further experience with this technique is obtained 
we feel that a controlled study is difficult to justify 
ethically. 

The role of dexamethasone in the management of 
perinatal birth asphyxia is disputed. Two recent 
books which discuss the management of birth 
asphyxia recommend the early use of corti- 
costeroids,* > while Volpe,’ in a comprehensive 
monograph on neonatal neurology, disregards the 
use of these agents. There are few experimental data 
from controlled studies to support the use of 
dexamethasone in the management of perinatal 
asphyxia. The existing experimental work cannot 
easily be applied to the newborn. The use of 
experimental animals with brains of different matur- 
ity to those of term humans, and methods for 
producing asphyxia which poorly mimic perinatal! 
asphyxia are major criticisms of such work. In 
addition, there are few histological studies on the 
asphyxiated newborn brain. Studies on five day old 
rats, whose brain at that age is at a comparable stage 
of development with the term human brain, showed 
that treatment with dexamethasone before asphyxia 
resulted in less severe effects on the brain than in 
untreated animals. Treatment after asphyxia with 
doses of dexamethasone comparable to those used 
in the human newborn were ineffective in treating or 
preventing cerebral oedema.’ 

It has been suggested that cerebral oedema is 
caused by either cytotoxic or vasogenic damage.’ 
Histological studies showing brain oedema to be 
associated with both an increase in extracellular 
fluid in the white matter and with noticeable 
swelling of the astrocytes support this.” In clinical 
practice it is likely that both vasogenic (extracellular 
oedema) and cytotoxic (cell swelling) occur 
together. Published reports suggest that dexametha- 
sone has effects primarily on vasogenic oedema and 
to a lesser extent on cell swelling.!° This agent finds 
its major role in the treatment of focal cerebral 
oedema associated with tumour or abscess, neither 
of which bear a close resemblance to the generalised 
brain swelling after perinatal asphyxia. 

The adverse effects of steroids -must also be 


considered. There is a large body of data on the 
theoretical and actual hazards after pharmacological 
doses of steroids on the developing brain. These 
include immediate effects on cell division, dif- 
ferentiation, myelination, and electrophysiological 
reactions as well as less obvious. latent effects.'! In a 
follow up study Fitzhardinge er al found that a 
group of infants treated with hydrocortisone in the 
first 24 hours of life had a slightly increased 
incidence of gross neurological and electroencepha- 
lographic abnormalities compared with a control 
group. In addition, gross motor development was 
poorer in the treated group. 

The conclusions from our study on dexametha- 
sone are limited. Corticosteroid agents probably 
have their maximal action in reducing oedema 
between 24 and 48 hours after administration and 
we have not been able to monitor intracranial 
pressure for that period of time. It is, however, 
unlikely that any clinical study could monitor 
intracranial pressure for this duration without treat- 
ing persistently raised pressure with*other drugs. 
Once cerebral oedema was severe enough to cause 
raised intracranial pressure, dexamethasone did not. 
improve cerebral perfusion pressure in the short 
term but reduced intracranial pressure at the ex- 
pense of the blood pressure. A smaller but more 
frequent dose of steroid may conceivably be more 
effective but we can find no evidence that glucocor- 
ticoids have a beneficial effect in birth asphyxia. 

As in the case of steroids, osmotic agents have not 
been scientifically assessed in the management of 
birth asphyxia. There is a theoretical risk of rebound 
cerebral oedema if mannitol enters the brain 
through a damaged blood-brain barrier and is then 
excreted from the systemic circulation. In order to 
avoid this, controlled management with intracranial 
pressure monitoring is necessary. To our knowledge 
this has not previously been performed in the 
newborn. Our results suggest that mannitol is an 
effective agent in the management of raised in- 
tracranial pressure caused by cerebral oedema. In 
this study, intracranial pressure fell in all infants 
after mannitol infusion. More importantly, there 
was a noticeable improvement in cerebral perfusion 
pressure 60 minutes after starting the drug, and this 
was sustained for at least four hours. There is only 
one published report on the use of mannitol after 
perinatal asphyxial insult. Mannitol was given either 
early (before 2 hours of age) or late (after 2 hours) 
but a control group was not studied.*? The authors 
concluded that early treatment was beneficial but 
statistical analysis was not performed. We would 
tentatively recommend the cautious use of 20% 
mannitol in the treatment of raised intracranial 
pressure after perinatal cerebral asphyxia. 
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In conclusion, measurement of intracranial and 
cerebral perfusion pressures allows the controlled 
use of drugs in the treatment of intracranial hyper- 
tension. We can find little evidence that dexametha- 
sone improves cerebral perfusion pressure, at least 
in the first six hours after its use, and its role in the 
management of birth asphyxia must remain uncer- 
tain. Mannitol, however, seems to be effective in 
lowering intracranial pressure and improving cere- 
bral perfusion pressure, and its cautious use is 
recommended if intracranial pressure monitoring is 
available. 


We thank the neonatal nurses at Leicester Royal Infirmary for their 
cooperation and Dr U MacFadyen and Professor H Simpson for 
their helpful advice. We thank Mrs Audrey Cordwell for 
secretarial help. 
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Neonatal auditory brainstem response cannot reliably 


diagnose brainstem death 


P R F DEAR AND D J GODFREY 


Neonatal Unit, St James’s University Hospital, Leeds 


SUMMARY In two newborn infants who had experienced severe asphyxial insults, and who 
showed noticeable signs of brainstem dysfunction, all components of the auditory brainstem 
response except the eighth nerve potential became undetectable. Both babies survived, their 
brainstem responses returned, and one of them is judged to be developmentally normal at the age 
of 18 months. Clinical signs of brainstem dysfunction with complete cessation of conduction in 
the brainstem auditory pathway cannot be taken, therefore, as a sign of irreversible brainstem 


damage in the human newborn. 


Advances in intensive care medicine during the past 
decade have dramatically reduced the neonatal 
mortality rate but may also have increased the risk 
of some babies surviving with severe centrai nervous 
system damage; and the dilemma of whether or not 
to continue life support when there is evidence 
suggesting the likelihood of serious neuropathology 
has probably become more common. Clinical 
evaluation of the immature nervous system requires 
a different approach from that appropriate to the 
older child or adult, and is in many ways less 
informative. Certainly the applicability of the cur- 
rent adult brain death criteria is in doubt. 

There are good reasons to delay reaching a 
decision about terminating life support in these 
patients, since if the brainstem is dead cardiac arrest 
inevitably follows, and if there is severe damage to 
higher brain structures ventilatory support cannot 
usually be dispensed with for several days, during 
which time evidence about the nature and extent of 
the lesion may be accumulated by observation of 
clinical signs and ancillary investigations such as 
computed tomography, ultrasound, and electro- 
encephalography. 

The recent introduction into the neonatal field of 
neurophysiological tests based on the recording of 
electrical potentials from the brain evoked by 
sensory stimuli has raised the possibility of obtaining 
objective information about the functional integrity 
of certain brain structures. It is tempting to apply 
these tests to the difficult clinical situation under 
discussion in the hope that they may help in the 
making ofclinical decisions. We wish tosound anote of 
caution regarding the interpretation of the auditory 
brainstem response in the neonatal period by refer- 
ence to two patients that we have recently studied. 
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Method 


Auditory brainstem response recording makes use 
of a computer averaging technique to isolate and 
amplify the tiny voltages emanating from structures 
in the auditory pathway in response to sound 
stimulation of the cochlea. The principles have been 
well described elsewhere’ and only aspects of our 
individual application of the technique will be 
described here. 

The apparatus used to obtain the auditory brain- 
stem response was a Medelec MS 92. Silver chloride 
disc electrodes (0-5 cm diameter) were used to 
record the far field brainstem potentials, and were 
placed on, or just ventral to, the anterior fontanelle 
(recording electrode) and over each mastoid process 
(reference and ground electrodes). The electrical 
resistance between paired electrodes was always 
reduced to less than 5 KOhm. Click stimuli of 0-1 
milisecond duration were presented via a head- 
phone to each ear in turn, at a repetition frequency 
of 30 Hz. A sound intensity of 80 dB above normal 
adult hearing threshold was used in the patients 
reported here. Each recording, representing 10 
miliseconds of time, was averaged from a minimum 
of 1500 clicks, and was only accepted if it could be 
exactly replicated at least once. Waveforms were 
identified and labelled according to the criteria of 
Jewett.! No form of sedation was used. The tech- 
nique is harmless and non-invasive and was approved 
by the hospital ethical committee. 

During a two and a half year period the authors 
performed auditory brainstem response measure- 
ments on about 500 babies admitted to the neonatal 
unit. Among these were some 30 babies exhibiting 
frankly abnormal neurological signs after episodes 
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of hypoxia, and in this group.a variety of auditory 
brainstem response abnormalities have been dis- 
covered; ranging from slight prolongation of the 
latency of components of the waveform to complete 
absence of the auditory brainstem response. In only 
four patients have we been unable to detect any sign 
of the brainstem potentials and yet a clear wave I 
indicating activation of the cochlea and eighth 
nerve. It is with the two babies who survived after 
exhibiting this particular abnormality that this paper 
is concerned. 


Case histories and results 


Case 1. This girl was born at 37 weeks’ gestation 
with a birthweight of 3700 g. She was hydropic due 
to severe rhesus haemolytic disease (cord blood 
haemoglobin 3-5 g/100 ml, cord blood bilirubin 190 
pmol/l (11-1 mg/100 ml) and although there were no 
signs of life at birth, she responded to ventilation 
and cardiac massage. Her Apgar scores at 1 and 5 
minutes weres 0 and 4 respectively. She was venti- 
lated from birth. An episode of cardiac arrest, from 
which she was successfully resuscitated, occurred 
during the first exchange transfusion at 2 hours of 
age. A second exchange transfusion was performed 
at 9 hours of age by which time she was drowsy and 
was having frequent tonic seizures. At 36 hours of 
age the auditory brainstem response at 80 dB was 
normal (Fig. 1) showing waves I (cochlea and eighth 
nerve), HI (superior olivary complex), V (inferior 
colliculus), and VI (generator source uncertain). 
These-waves were clear and reproducible and were 
at normal latencies. By 60 hours of age the baby had 
had a third exchange transfusion (at her maximum 
serum bilirubin of 280 umol/l (16-4 mg/100 ml)), was 
comatose, and apnoeic with an arterial Pco, 
of 9 kPa. The corneal reflexes were absent and 
the anterior fontanelle was tense. An electro- 
encephalogram at this time showed a burst suppres- 
sion pattern. The auditory brainstem response at 60 
‘hours of age (Fig. 1) is very abnormal, showing a 
wave I but no output from the brainstem. 

She was extremely unwell for several days, with 
occasional seizures and a continuing need for 
ventilatory support. As she recovered consciousness 
she was at first very hypotonic with absent reflexes 
but later became hypertonic and irritable. Fig. 1 
shows the gradual recovery of ber auditory brain- 
stem response to normal by 10 days of age. She has 
so far been followed up for a period of 18 months 
and her developmental progress is normal. 


Case 2. This girl was born at 37 weeks’ gestation 
with a birthweight of 3040 g. She was noticeably 
hypotonic at birth, and for several days had 
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Fig. 1 Serial auditory brainstem response recordings from 
case 1. Each trace is electronically averaged from two 
separate recordings. 


respiratory difficulty thought to be of central ner- 
vous system origin. She spent the first months of her 
life on the neonatal intensive care unit because of 
hypotonia, apathy, and poor feeding. Extensive 
investigations including computed tomography, 
electroencephalography, electromyography, muscle 
biopsy, and metabolic screening tests showed little, 
although the computed tomogram and elec- 
troencephalogram were compatible with hypoxic 
brain damage. Fig. 2 (top trace) shows her normal 
auditory brainstem response at 4 weeks of age. 
Three days after discharge home, at the age of 3 
months, she was brought to casualty because of 
breathlessness and grunting respiration. On arrival 
she was pale and mottled, hypothermic and hypoxic, 
and had a cardiorespiratory arrest from which she 
was resuscitated. Chest radiograph showed a wide- 


- spread pneumonia. Fig. 2 (middle pair of traces) 


shows her auditory brainstem response 24 hours 
after this episode, when she was on a ventilator and 
showing no spontaneous ventilatory effort at an 
arterial Pco, of 6 kPa. Wave I is clearly visible, 
indicating eighth nerve activation, but no brainstem 
waves are visible. She recovered spontaneous 
breathing activity 36 hours later and came off 
mechanical ventilation after a further five days. Her 
subsequent clinical state, little different from that 
previously exhibited, was one of considerable 
apathy and hypotonia. Her auditory brainstem 
response one week after the described cardiores- 
piratory arrest is shown in Fig. 2 (bottom pair of 
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Fig.2 Serial auditory brainstem response recordings from 
case 2. Each trace is electronically averaged from two 
separate recordings. 


traces) and there has been substantial recovery, 
although the latencies of all the waves are prolonged 
compared with the first tracing at the age of 4 weeks. 
Unfortunately we have been unable to repeat her 
auditory brainstem response but she continues to 
show considerable developmental delay. 


Discussion 


The auditory brainstem response is a very suitable 
test for use in the newborn as it requires no 
cooperation from the patient other than that he or 
she be quiet for a few minutes. It provides informa- 
tion about the function of a neural pathway which 
extends through the brainstem, where so many vital 
centres are located, and the response is virtually 
uninfluenced by drugs or sleep state. 

Our principle interest in the neonatal auditory 
brainstem response is as an indicator of maturation 
of brainstem conduction with increasing postconcep- 
tional age. Since the brainstem structures of the 
auditory pathway, however, are known to be 
susceptible to hypoxia in the newborn period,” we 
extended the technique to babies who had had 
episodes of appreciable asphyxia or other central 
nervous system insults to see if it would be useful in 
detecting signs of brainstem injury. 

It is important to note that in the patients we 
report a definite wave I was present, indicating 
activation of the cochlea and eighth nerve. We have 
seen other cases in which no auditory brainstem 
response components could be detected, but in the 
absence of a wave I the possibility of a lesion of the 


peripheral auditory appatatus cannot be excluded, 
and therefore no inference may be drawn about the 
function of the brainstem. This is especially impor- 
tant in the case of very. immature infants who may 
not have yet developed detectable auditory brain- 
stem responses.” 

The pathophysiology underlying the transient 
disappearance of the auditory brainstem response 
waveforms, and in case 1 their gradual reappearance 
in a caudorostral progression, is a matter for specula- 
tion, but clearly this was something short of irre- 
versible neuronal damage, possibly compression due 
to brainswelling. Bilirubin neurotoxicity in case 1 
cannot be excluded, at least as a contributory factor, 
although in our experience to date a serum bilirubin 
of 280 „mol/l (16-4 mg/100 ml) in a baby of 37 
weeks’ gestation does not influence the auditory 
brainstem response. 

Reports on the usefulness of the auditory brain- 
stem response in assessing the prognosis for the 
unconscious adult patient* > can be interpreted as 
showing a generally good correlation» between ab- 
sence of responses and a poor outcome, but by no 
means sufficiently good for the auditory brainstem 
response to predict accurately the outcome for any 
individual. We do not yet have -sufficient data to 
make a general comment on the value of the 
auditory brainstem response as a prognostic indica- 
tor after insults to the central nervous system in the 
newborn period, but the discovery of two infants 
whose brainstems failed to conduct incoming eighth 
nerve impulses after asphyxial episodes, but who 
both survived—one seemingly neurologically 
intact—shows that at present the absence of the 
auditory brainstem response cannot be taken as 
evidence of irretrievable brainstem damage. 


We thank Mr H A Beagley and Professor J A Davis for their help 
and encouragement. 


References 


Jewett DL, Williston JS. Auditory-evoked far fields averaged 
from the scalp of humans. Brain 1971;94:681-96. ' 

* Schneider H, Ballowitz L, Schachinger H, Hanefield F, Dros- 
zus JU. Anoxic encephalopathy with prominent involvement of 
the basal ganglia, brainstem and spinal cord in the perinatal 
period. Acta Neuropathol (Berl) 1975;32:287-98. 

3 Roberts JL, Davis H, Phon GL, Reichert TJ, Sturtevant EM, 
Marshall RE. Auditory brainstem responses in preterm neo- 
nates. Maturation and follow-up. J Pediatr 1982;101:257-63. 

* Starr A. Auditory brainstem responses in brain death. Brain 
1976;99:543-54. 

* Goldie WD, Chiappa KH, Young RR, Brooks EB. Brainstem 
auditory and short-latency somatosensory evoked responses in 
brain death. Neurology (NY) 1981;31:248-56. 


Correspondence to Dr P R F Dear, Neonatal Unit, St James's 
University Hospital, Leeds LS9 7TF. ` 


Received 20 August 1984 


Archives of Disease in Childhood, 1985, 60, 20-24 


Denver developmental screening test and preterm 
infants 
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Department of Paediatrics, Queen Charlotte’s Hospital for Women and Department of Paediatrics and 
Neonatal Medicine, Hammersmith Hospital, London 


SUMMARY The results of Denver developmental screening test and Griffiths mental development 
scales examination performed on 198 preterm children during the first three years of life are 
compared. Using real age the former identified children with developmental delay, but labelled 
up to 42% of babies as having questionable or abnormal development. Using corrected age very 


id 


few children showed less than normal development, and in the first year those whose Griffiths - 


scales results showed delay were often assessed as normal by the Denver test. In view of its less 


sein een and selectivity it is suggested that both age lines should be drawn when 


using the 


enver test with preterm children so that undue anxiety can be allayed while 


appropriate action is taken to ensure adequate follow up. 


In 1945 Gesell! concluded that when assessing the 
psychomotor development of preterm infants full 
allowance should be made for their prematurity. 
Twenty five years later the same conclusion was 
reached when a group of preterm babies tested at 40 
weeks of age was found to have the same average 
developmental quotient (Gesell) as term, small for 
gestational age controls if allowance was made for 
prematurity, whereas their average development 
quotient was 11 points lower than the controls if no 
allowance was made.* Hunt and colleagues,’ using 
the Bayley scales of mental development,’ also 
concluded that a better picture was obtained with 
corrected age but they were the first to point out 
that this may result in overcorrection in very 
preterm babies. Caputo and colleagues’ found an 
average of a seven point difference in development 
quotient (Cattell®) at 1 year of age depending on 
whether or not an age correction was made. 
Similarly, Miller and colleagues’? found inapprop- 
riately high development quotients (Griffiths!) in a 
group of preterm babies ranging between 6 and 18 
months when age was corrected for prematurity, 
while a more realistic picture was obtained when 
uncorrected age was used. 

-. There is evidence that stimulation beneficially 
‘affects the rate at which babies develop.!! * All 
preterm infants receive a certain amount of sensory 
input ‘not shared by those whose mtrauterine life 


continues to term. For instance they are exposed to 
a much wider range of auditory, tactile, visual, and 
olfactory stimuli. There is, therefore, good reason to 
expect a different timetable of development in these 
babies. It has been found that smiling in preterm 
infants is postponed by a factor equal to only half 
the deficit in gestational age.’ 

The importance of the result of a developmental 
test depends on the reason for administering it. A 
test used as a research tool or for the final 
assessment before recommending intervention must 
meet different requirements from one used in 
population screening. In the latter, it is particularly 
important that it is quick and easy to administer and 
interpret and that no deviant development present 
at the time is missed. Children with problems can 
then be referred for more detailed assessment and 
intervention as appropriate. The Denver develop- 
mental screening test'* meets most of the required 
criteria and is widely used for population screening. 
The purpose of this paper is to assess its usefulness 
in screening preterm infants. 


Methods 
All babies with birthweights between 501 and 
2000 g, whose gestation was less than 37 weeks, and 


who were born at Hammersmith Hospital or Queen 
Charlotte’s Maternity Hospital in a one year period 


ok 


y between June 


Denver developmental screening test and preterm infants 


1979 and May 1980 have been 
studied. Gestational age was determined using the 
Dubowitz assessment,!? mother’s dates, and ultra- 
sound. 

As part of the study the children were given the 
Cardiff modification'® of the Denver developmental 
screening test by two of the authors (AME or EMB) 
at 6, 9, 12, 18, and 24 months of age. For each child 
two ages were calculated and the corresponding age 
lines were drawn on the chart representing the real 
and the corrected ages. The corrected age was 
obtained by subtracting the difference in weeks 
between the gestational age and term (40 weeks) 
from the real age. The children were examined in 
four developmental sectors—personal-social, fine 
motor, language, and gross motor, and were scored 
according to the revised method." 

Each sector was assessed as follows: 

(a) The child performed tasks appropriate for his 
age, and showed up to one delay (inability to 
perform tasks which 90% of his age group can 
do)}—normal. 

(b) He could not perform any tasks appropriate 
for his age (that is which 25 to 90% of his age group 
can do) and had one delay—questionable. 

(c) He had two or more delays—abnormal. 

The overall test result was abnormal if the child 
had two or more abnormal or one abnormal and one 
or more questionable sectors. It was questionable if 
he had one abnormal or one or more questionable 
sectors. It was normal if all sectors were normal. 
The scoring procedure was carried out using both 
age lines; thus a result was obtained for real age and 
for corrected age at each assessment. 

A number of children were also assessed using the 
Griffiths mental development scales!” '* by a dif- 
ferent observer (PP) on the same day as the Denver 
test. The order in which the tests were done varied. 
The Griffiths scales were used on the whole group 
by AME or EMB at 3 years. Development quotients 
were calculated using both real and corrected age. 
Correcting for prematurity caused two children’s 
development quotient to rise from 76 to 80, but 
none rose from below to above 70. As Griffiths” 
recommended that real age should be used, only 
these results are presented here. A lower limit of 
normal of 80 was taken, and those with development 
quotients between 70 and 79 were considered to 
have questionable development. Development quo- 
tients of 69 and below were considered abnormal. 


Results 
Of the 210 children in the study, 198 (94%) were 


assessed at least once (196 at 2 years and 185 at 3 
years). Eleven of the remaining 12 children were 
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abroad. There were 100 boys and 98 girls. Gestation 
ranged from 26 to 36 weeks (mean 32 weeks) and 
birthweight from 730 to 2000 g (mean 1450 g). One 
hundred and thirty nine were appropriate for 
gestational age and 59 small for gestational age. 

Using real age at 6 months, 35% of the children 
had abnormal or questionable Denver test results, 
while this fell to five per cent when corrected age 
was used (Figure). This five per cent did not include 
any of the eight children whose Griffiths scales at 3 
years gave a development quotient of less than 80 or 
any of the children with cerebral palsy. 

At 9 months (Figure) a similar picture was 
obtained. The very high number of questionable 
results using real age largely reflects the babies’ 
inability to sit unsupported, a milestone which 90% 
of Cardiff babies pass at 8% months. Many of our 
preterm babies could not sit alone at 9 months. 

The discrepancy between real age and corrected 
age results was still obvious at 2 years (Figure). 
Even at this age, twice as many children had 
questionable or abnormal results with *real age as 
with corrected age. Of the 171 children seen on at 
least four occasions, 12 had questionable or abnor- 
mal Denver test results at all ages using real age 
(Table 1) and their mean 3 year development 
quotient was 74. Sixty eight children had consist- 
ently normal Denver test results, and their mean 3 
year development quotient was 105. Using corrected 
age, only one child’s Denver test results were 
consistently questionable or abnormal, and his 3 
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year development quotient was 89; while the 143 
children with consistently normal Denver test results 
had a mean development quotient of 104. 

All of the eight children with cerebral palsy had 


normal Denver test results on at least one occasion ` 


using corrected age, and two were consistently 


Table 1 Comparison of serial Denver developmental 
screening test (DDST) results with 3 year Griffiths mental 
developmental scales (GMDS) in 171 children tested on at 
least four occasions 


normal. Using real age none was consistently =a 


normal and only two were normal on any occasion. 

Seventy one of the children (34%) were given the 
Denver test and the Griffiths scales on the same day. 
At six months 52 children received both tests (Table 
2). Using real age the Denver test identified 15 of 18 
children with a development quotient of less than 80 
as questionable or abnormal. In addition there were 
13 false positives—that is children with development 
quotients of 80 or more whose Denver test results 
were questionable or abnormal. Using corrected 
age, two children (development quotients, 72 and 
76) had questionable Denver test results and none 


Serial DDSTs 3 year GMDS was abnormal. 
No Mean Range SD No below Of the 42 children given both tests at 9 months the 
ii real age Denver test again identified most of the X 
Real age children with low development quotients (Table 2) ` 
Consistently questionable 5 ; but- there was a high false positive rate. Using 
een aon es 105 aie a Da corrected age only four of the 11 children with 
Variable 91 102 Si-133 è 15 2 development quotients below 80 had questionable 
g aro: or abnormal results. The picture is similar at 12 
or abnormal i 89 months (Table 2). Using real age, the Denver test 
Consistently normal 143104 80-130 12 0 ; ; ; ; 
ae co ee. ee, aes sg identified all five of the children with low develop- 


ment quotients but at the expense of nine false 


Table 2 Comparison of Denver developmental screening test (DDST) and Griffiths mental development scales (GMDS) 


results obtained on the same day 


Age (months) 


GMDS <80 GMDS 280 
DDST DDST 
Questionablelabnormal Normal Total Questionablelabnormal Normal Total 
6 (n=52) 4 
Real age 15 3 18 13 21 34 1 
Corrected age 2 16 18 0 34 34 
9 (n=42) 
Real age 10 l Il 8 23 31 
Corrected age 4 7 H 0 3] 3} 
12 (n=39) 
Real 5 0 5 9 25 34 
Corrected age 2 3 5 4 39 34 


Table 3 Comparison of Denver developmental screening test results (DDST) at 6, 9, ang 12 months of age with Griffiths 
mental development scales (GMDS) results at 3 years 


Age (months) GMDS <80 GMDS 280 
DDST DDST 
Questionablelabnormal Normal Total Questionableiabnormal Normal Total N 
6 (n=150) ' ) 
Real age 7 8 47 95 142 
Corrected age 0 8 B 9 133 142 
9 (n=125) 
Real age 5 0 5 48 n 120 
- Corrected a 3 2 5 5 HS 120 
2 {n= 152) 
Real age 7 0 7 38 107 145 
Corrected age 7 9 7 10 135 145 
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+” positives. When corrected age was used there were 


still some false positives, and three of the five 
children with low development quotients had nor- 
mal Denver test results. 

At 3 years the Griffiths scales were performed on 
176 children. Eight children, four of whom had 
cerebral palsy, had a development quotient below 
80. When these results were compared with the 
earlier Denver test results the screening test again 
identified the problem children when real age was 
used, but during the first year it was less satisfactory 
when corrected age was used (Table 3). Even 
children with obvious cerebral palsy were often 
undetected. 


Discussion 


There was a considerable discrepancy in the results 
of the Denver test depending on whether real age or 
corrected age was used. This discrepancy was still 
present at 2 years of age—twice as many children 
required further assessment using real age. 

Comparison of the Denver developmental screen- 
ing test results with the more detailed Griffiths 
scales development quotients obtained on the same 
day showed that using real age the screening test was 
good at identifying children with low development 
quotients, although there was a high false positive 
rate. Using corrected age, several of the children 
with low development quotients had normal Denver 
test results. When compared with the Griffiths 
scales assessments at 3 years the earlier real age 
Denver tests detected most of the children who were 
later to show developmental delay at the price of 
labelling as questionable or abnormal a large num- 
ber who subsequently turned out to have develop- 
ment quotients within the normal range. Using 
corrected age, all the children who were later to 
have low development quotients had normal Denver 
test results at 6 months. It is possible that socioeco- 
nomic or racial factors may have had some effect on 
these findings and this area merits further study. 

Using real age, the test was surprisingly good at 
identifying children with cerebral palsy, while using 
corrected age it was poor. Although the Denver test 
is not designed to identify such children, the ability 
to do so enhances its value. 

These findings suggest that the Denver test 
becomes a more satisfactory instrument if no correc- 
tion for prematurity is made. This does, however, 
result in up to 42% of the preterm population being 
referred for further assessment, although the recom- 
mended procedure of repeating the test before 
referring would reduce this number. About seven 
per cent of babies are preterm; thus at the most an 
additional two per cent of the total infant population 


would be referred for detailed assessments if 
preterm infants with developmental delay were to 
be identified and treated early. The inability of the 
corrected age Denver test to identify problem 
children makes it at best economically unjustifiable 
and at worst dangerous. 

It has been shown that the early provision of 
home support such as advice on play and stimula- 
tion, speech therapy, or nursery placement increases 
the child’s chances of achieving his full potential." +? 
All the babies, however, who were likely to benefit 
from such measures were identified in our study 
using the real age Denver test, but with a large 
number of false positives. 

The Denver test is often used as a screening test 
but our work indicates that it may be unsuitable for 
preterm infants. If it ts performed, we suggest 
drawing two age lines and scoring the baby’s 
performance using both real and corrected age. It is 
safer to use real age which will alert the tester to the 
need for further assessment; the use of corrected age 
makes it possible to allay undue anxiety. 


We thank Mrs Y Vinten for her help with many aspects of the study 
including keeping in touch with the families and preparing the 
manuscript and Drs Pamcla Davics and David Harvey for their 
cncouragement and helpful comments. 

The study was supported by the Spastics Society. 
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Thirty deaths from asthma 


F CARSWELL 
Royal Hospital for Sick Children, Bristol 


SUMMARY The features associated with 30 childhood deaths from asthma in the period 1962-83 
are reviewed. There was an annual death rate of 0-47/100 000 population at risk in the later part 
of this period in Avon county. Asthma deaths occurred in chronic severe sufferers at night and, 
although there was usually time for effective treatment, inadequate management probably 
contributed to the deaths, with deficiencies in corticosteroid treatment being a major feature. 
Twelve of the 30 patients who died had never attended hospital. A greater proportion of girls 
died than would have been predicted from the proportion attending hospital. The survey 
indicates a need for more effective education of laymen and doctors on asthma. 


Children still die of asthma in England but the 
circumstances producing these deaths have not been 
reviewed recently. The recent survey of deaths in 
English adults’ and the last (1969) English survey 
which included deaths in childhood* both suggested 
that most deaths were potentially avoidable. 

Surveys in London and Newcastle? 4 suggest that 
childhood asthma is being underdiagnosed and 
undertreated. Despite many leading articles and 
reviews’ and the increased admission rates of 
asthmatic children to hospital, there is little evi- 
dence of a decline in paediatric mortality. The 
present survey was carried out to ascertain the 
circumstances of the deaths and to decide if these 
were avoidable. 


Methods 


The number of deaths from asthma during 1962-82 
inclusive were sought by reviewing the discharges 
from the Avon county hospitals which treat children 
(Bristol Royal Hospital for Sick Children, South- 
mead, Ham Green, and Frenchay Hospitals); by 
examining the paediatric pathologist’s records; and 
by obtaining copies of death certificates from the 
Office of Population Censuses and Surveys (OPCS). 

Table 1 indicates the number found from each of 
the three sources and compares this with the 
maximum that could have been found from that 
source. The two deaths not found from the OPCS 
data had had the diagnosis of asthma confirmed at 
necropsy. Only two of the four deaths traced by 
review of hospital inpatient deaths could have been 
found from the pathologist’s records. All the Avon 
county hospital records for the 28 children so 
discovered were examined. A further two patients 


Table 1 Number of deaths traced compared with 
maximum that could have been found fromeach source 
(Avon county only) 


Source of death record No 


Potential no 
Hospital discharge and deaths 4 11 
Pathologist’s records 9 18 
Office of Population Censuses and Surveys 26 28 


whose deaths were known to the author because of 
the request for a medico-legal opinion are included, 
although they died outside Avon. No general 
attempt was made to obtain family practitioner 
records or to contact clinicians or relatives but this 
information was available for the two patients dying 
outside Avon county. To assess the severity of the 
asthma before the fatal attack, control data were 
obtained from 10 asthmatic patients attending Bris- 
tol Children’s Hospital. These controls (mean age 
7-7 years; seven girls, three boys) were selected 
from 40 patients attending Bristol Children’s Hos- 
pital because only they were similar to the dying 
patients in that the asthma had been present for at 
least a year and they had started wheezing before 3 
years of age. 

Data on all inpatient discharges and outpatient 
attendances over measured periods were reviewed 
to ascertain if the age and sex ratio of those patients’ 
treated at hospital reflected appropriately the 
pattern of those dying. 


Results 
The deaths of 30 children (18 boys; 12 girls) whose 


mean age at death was 8-5 years (range 1-3 to 14-9 
years) were reviewed. Numbers were consecutively 
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allocated; cases 1 to 18 died in the period 1962-9; 
cases 19 to 29 in 1970-82; and case 30 in 1983. The 
documentation was often deficient, especially with 
regard to the final treatment of the 19 who suffered 
respiratory arrest before arriving at hospital. One 
patient (case 8) died five minutes after entering the 
accident and emergency department. Cases 28 and 
30 died outside Avon, but were particularly well 
documented. All 19 necropsies indicated severe 
asthma.‘? One patient (case 22) also had a 
pneumothorax. 


Pattern before last attack. Table 2 documents the 
severity of the asthma before the final attack. 
Twelve patients were known to have been receiving 
prophylactics (including bronchodilators, cromogly- 
cate, and, in two, theophylline) reasonably regularly 
before death. Only two patients underwent respira- 
tory function measurements before the fatal attacks. 
The patient in case 26 was attending the asthma 
clinic. Her forged expiratory volume was 30 to 50% 
of the predicted normal value on the five occasions 
on which it was measured in the last year of her life. 
The value recorded six days before death was 
unremarkable. The patient in case 19 had a forced 
expiratory volume:forced vital capacity ratio of 68% 
recorded some months before death. 


Month and time of death. Ten deaths occurred 
between May and July; eight between August and 
October; seven between November and January; 
and five between February and April. There was no 
difference in the distribution between the sexes. 

In 11 of the 14 children in whom the time of the 
terminal respiratory arrest had been recorded, it 
occurred between 6.00 pm and 6.00 am. Five deaths 
were between midnight and 4.00 am. There were no 


Table 2 Severity of asthma before the fatal attack and 
hospital attendance in 30 children who died and 10 controls 


Patients Controls 
Duration of asthma; mean (range) in years 5-8 (0-5~13-1)  —— 
Number (%) with onset at less than 
3 years of age 13 (93) 10 (100) 
Number (%) with onset more than one 
year before death. 16 (94) 19 (100) 
Number (%) with previously recorded 
cyanotic attacks 8 (67) 1 (10) 
Number (%) with probable reduced growth* 5 (56) 2 (20) 
Number attending hospital for asthma 
Never 12 men 
Other than in year before death 5 = 
In year of death 
As outpatients only 5 m 
As inpatients +/— outpatients 9 aed 





*Reduced growth was defined as having a weight less than the 25th centile for 
age without a similarly reduced height. 


differences in the pattern between the sexes or when 
the nine deaths occurring outside hospital were 
compared with the five inside. Although at least 
four patients were mechanically ventilated after the 
initial (and eventually fatal) respiratory arrest, none 
were ventilated before this. 


Duration of the fatal attacks. In 13 children the 
duration of the last attack could be reliably esti- 
mated. One died within an hour of the start of the 
attack; three died less than 12 hours after the start; 
and seven died after more than 12 hours. The two 
patients who were found unexpectedly in respiratory 
arrest were known, severe asthmatics. There was 
usually time for treatment to be effective. 


Treatment in the last attack. The treatment received 
varied considerably and no details are available for 
many treated outside hospital. In some patients 
emergency treatment seemed optimum. Thus the 
patient in case 30 had returned to the house in the 
evening and was observed to be wheezing by his 
parents for only five minutes before they called the 
general practitioner, who arrived five minutes later 
and instituted treatment. He received intravenous 
bronchodilator and corticosteroid as well as oxygen 
30 minutes before death. Hospital notes indicated 
that the parents had previously had difficulty in 
supervising and managing his asthma effectively. 
This death may be partly explained as a failure to 
educate the child’s family on the severity of his 
asthma, as this child had previously been admitted, 
cyanosed and unconscious, to hospital. 

There was often parental lack of understanding of 
the severity of the child’s asthma, for example cases 
8 and 10, One, case 29, stopped his prophylactic 
medicine (? theophylline) two days before death. 
Such mismanagement was commonly compounded 
by the failure of the attending physician to appreci- 
ate the severity of the acute attack and by in- 
appropriate or ineffectual treatment (Table 3). 
Sedative compounds, including antihistamines, were 


Table 3 Adequacy of treatment in the final attack in 30 
children who died of asthma 


No 
Died at home or in ambulance 19 
Died in hospital ll 
Patients for whom details of treatment available 13 
Received adequate cortkosteroids (>1 mg 
prednizolone/ke/day) 2 
Received a sedative during final attack 5 
Judged inadequately treated” 9 





“Two of these children probably did not take prescribed treatment; there were 
often multiple inadequacies. 


4 


used throughout the period of survey. One patient 
(case 28), who was not given oxygen, had a hypoxic 
arrest five hours after admission to hospital. 


Corticosteroid treatment. Often this was either not 
given (cases 6, 8, 11, 17, 22, 23, and 26) or given in 
inadequate dosage (defined as less than 1 mg/kg/day 
prednisolone—cases 1, 7, 9, and 28) in the acute 
attack. The patient in case 9 was treated with 0-5 mg 
prednisolone/kg/day in the fatal attack but had 
previously responded in a similar attack when given 
1-3 mg prednisolone/kg/day. In two patients (cases 
19 and 30) systemic corticosteroids were given in 
effective dosage. None of the three (cases 11, 17, 
and 26) who were found dead received corticos- 
teroids in their final attack. 

In a number of patients, previous treatment 
should have indicated their particular need for 
steroids. Case 26 had received intramuscular tetra- 
cosactrin, 0-15 mg twice weekly for four months in 
1973. This had been gradually reduced over a 12 
month period while beclomethasone, taken by 
pressurised inhaler, was increased to 500 yg/day. 
She continued on the same dose of beclomethasone 
for the 19 months before her death. An intramuscu- 
lar tetracosactrin test carried out four months before 
death showed a fasting cortisol concentration of 220 
nmol/l (7:9 pg/100 ml) rising to 1035 nmol/l (37-5 
42/100 ml) in one hour—a normal response in our 
laboratory. This patient was overweight and knew 
her obesity and pubertal acne were induced in part 
by her steroid treatment. It is probable that she was 
attempting to reduce the dose when she died. Four 
others (cases 19, 22, 24, and 25) had taken steroids 
within the previous two weeks but were likely to 
have stopped or reduced the dose around the time of 
the final attack. Case 1 had spent three years at a 
boarding school for delicate children in an attempt 
to control his asthma and had also been receiving 
corticosteroids for three years before his death. 
Although he was regularly receiving 10 mg/day 
before admission, he was given only 10 mg predniso- 
lone in hospital in the 12 hours between admission in 
severe status asthmaticus and death. Adrenal hypo- 
plasia was not found at necropsy in any subject. 


Pattern of hospital asthma patients. Ninety seven 
girls and 167 boys with asthma were discharged from 
Bristol Children’s Hospital in 1981. Their mean age 
was 6-4 years; 68 boys and 33 girls were aged less 
than 5 years. All asthmatic patients (inpatients and 
outpatients) seen personally for the first time 
between July 1982 and June 1983 inclusive were also 
reviewed. Their mean age was 6-6 years. A minority 
of the boys and girls referred were less than 5 years 
of age (17 of 40 and 5 of 14 respectively). 


Thirty deaths from asthma- 27 
Discussion 


More asthma deaths were found by using multiple 
sources than would have been produced from OPCS 
figures alone. Deaths in cases 23 and 27 were only 
found from hospital and pathologist’s records. False 
positive and false negative certifications of asthma 
have been described! but Fraser et al* found only 
one case out of 45 necropsies in which the clinical 
diagnosis of asthma was not confirmed. Similarly, 
the 19 necropsies in this series confirmed the 
diagnosis and did not lead unexpectedly to a 
changed diagnosis in any case. 

This survey includes 18 deaths (11 boys; 7 girls) in 
the 1960s when there was a considerable increase in 
asthma deaths” which has been related to exces- 
sive use of isoprenaline. The: conventional view, 
however,’ is that if there was a causal link between 
the increased usage of the bronchodilator aerosols 
and the increase in asthma deaths this was because 
too great a reliance was placed on their efficacy, so 
that beginning the necessary additional treatment 
was delayed to a point at which the patient was 
beyond help. This seems possible in the present 
series as only seven of these 18 deaths occurred in 
hospital. Details are not available for most of them. 
Two children (cases 9 and 13) were known to take 
‘excessive’ doses of isoprenaline, as did case 30 of 
salbutamol. These excessive doses are common in 
surviving patients. 

The estimated population in Avon county is 
163 400 children less than 15 years of age (OPCS, 
1981 census). The annual death rate for childhood 
asthma in Avon county from this survey is 0-47/ 
100 000 if one considers only the deaths in 1970-82. 
If one assumes a 10% prevalence of asthma in 
childhood, this leads to the statement that approxi- 
mately 1 in 21 000 asthmatics die of asthma each 
year. 

The apparent increase of deaths in May, June, 
and July might have been related to grass pollen 
sensitivity. Detailed comparison, however, of the 
date and the time of the deaths with the pollen count 
do not suggest this as a major cause. 

In this series deaths occurred principally in the 
evening or night. This has previously been reported 
in some adult studies!” but not for children. The 
nocturnal prevalence may be related to the phe- 
nomenon of ‘morning dipping’)? in which the peak 
expiratory flow rate falls to its lowest value in the 
morning. This has been described in both normal 
and asthmatic subjects, in whom it is particularly 
noticeable. Dipping may also occur in the evening. 
It may be explained by the low concentrations of 
adrenal medullary and adreno-cortical hormones 
found in the blood at these times, or it could be 
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related to the increased irritability of the airways at 
such times of the day. 

A major feature of this series is the inadequacy of 
the acute treatment in the fatal attack (Table 3). 
This judgement is retrospective by a single physician 
and is, therefore, likely to be biased, but the pattern 
agrees with worldwide experience.'* !° The failure 
to give adequate corticosteroid treatment was prob- 
ably a major contributory factor in the deaths in the 
series. Adrenal insufficiency consequent upon 
maintenance steroid treatment could also have 
played a part’* but there was no direct evidence of 
this. There is a need for corticosteroid treatment in 
acute asthmatic attacks in children recently on either 
oral'* or inhaled*® steroids. The inadequate corticos- 
teroid dosage found in the acute attack in this study 
has been observed previously in studies on adults! 
and children. 14 There was no evidence of any 
increase in steroids or reduction in sedative prescrip- 
tions similar to that found in the Londen inpatient 
survey” over the 20 years of review. 

This series does not contain any deaths that were 
very sudden and unexpected as was a feature of 
some other reports, notably from Australia,'* where 
adrenal insufficiency was present and may have 
altered the pattern. It is commonly difficult to 
obtain proof that death was unpredictably sudden." 
Case 10 died when he was frightened during an 
asthma attack from which he was apparently re- 
covering. The two patients found in respiratory 
arrest were chronically, severely affected, and 
death, at least in retrospect, was not unpredictable. 
Case 30 died within 50 minutes of the apparent onset 
of his attack. This patient’s death seems to have 
occurred despite very effective treatment which 
could suggest that he was an ‘unavoidable’ death, 
but there are indicators of suboptimal management 
before the attack. There was time in most cases for 
treatment to have been effective if given early in the 
attacks. Only a minority of patients were on regular 
prophylaxis which, if taken, could have reduced the 
severity of the last attack. 

The patients who died had even more severe 
asthma than the controls, who were selected for 
factors which predict severe asthma!® from a four 
times larger group of hospital referrals. 

The review of patients seen at hospital suggests 
that the patients are not referred in the proportions 
one would have predicted from the deaths. Thus, 
although the mortality in boys and girls under 5 
years is identical (OPCS figures), more than twice as 
many boys were seen at hospital. Twelve of the 
children who died had never attended hospital in 
life. This probably reflects a failure to appreciate the 
severity of their asthma. 

The 30 deaths reviewed were a result of the 


interaction of severe asthma, inadequately assessed 
by the parents and medical staff, patient non- 
compliance, and faulty medical treatment. With 
modem treatment delivered early, many of these 
children would have survived. The survey supports 
the view that undertreatment is the major 
problem.’ * Efforts should be made to reach and 
treat those asthmatics? * who would not otherwise 
receive appropriate information and treatment. The 
school system provides a potentially simple access to 
these children and use of this should be fully 
investigated. Furthermore, a major educational 
effort is required to improve understanding and 
management of asthma among both the public and 
the medical profession. 


I gratefully acknowledge the cooperation of the Office of Popula- 
tion Censuses and Surveys, Dr Norman Brown, and Dr Pat 
McKeever. 
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Single dose pharmacokinetics of trimethoprim 


G W RYLANCE, R H GEORGE, D E HEALING, AND D G V ROBERTS 


Children’s Hospital, Birmingham 


SUMMARY Single oral dose trimethoprim pharmacokinetics were determined in 18 children aged 
3 months to 13 years. Trimethoprim suspension was rapidly absorbed and quickly and widely 
distributed. The mean clearance was considerably faster and the elimination half life considerably 
shorter than values reported in adults. Only one third of the administered drug dose was 
recovered from the urine within 24 hours which is considerably less than in adults, suggesting 
that children may metabolise a greater proportion of the dose given. Urine trimethoprim 
concentrations greatly in excess of minimum inhibitory concentrations for common pathogens 
were rapidly achieved and sustained for at least 16 hours. 


The combination of trimethoprim and sulphameth- 
oxazole (co-trimoxazole) has been widely used for 
the treatment of urinary tract infection for many 
years: more recently, trimethoprim alone has been 
used. From published reports, there seems to be an 
increasing use of short courses of antibiotics for the 
treatment and prophylaxis of certain infections,’ 
and trimethoprim has been used successfully as a 
single drug, single dose treatment of urinary tract 
infection. 

In adults, the pharmacokinetics of the two indi- 
vidual components of co-trimoxazole are reported 
to be the same, whether given separately or in 
combination.* Although limited pharmacokinetic 
data exists for trimethoprim in combination with 
sulphamethoxazole in children,**® there is no avail- 
able information on its kinetics when given alone. 
We report a study to determine the kinetics of a 
commonly used dosage of trimethoprim. 


Methods 


Patients and protocol. Eighteen otherwise healthy 
children with urinary tract infections were included 
in the study: ethical approval had been obtained 
from the local research ethical committee. All 
children were subsequently studied and none were 
shown to have evidence of renal insufficiency. Their 
ages ranged from 3 months to 13 years, and their 
age, sex, and weight are shown in Table 1. 
Each child received a 10 mg/kg oral dose of 
trimethoprim suspension (Ipral — Squibb 50 mg per 
5 ml) accurately measured by syringe. The children 
were in varying states of fasting and no attempt was 
made to standardise for meal times or meal content, 
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although none had received a meal within two hours 
of drug administration. A variable volume of water 
or juice was given after the dose! ` 

Capillary blood samples for plasma were collected 
before dosage and at one, two, three, six, 12, 18, 
and 24 hours afterwards. All urine passed was 
collected at four hourly intervals for 24 hours as 0-4, 
4-8, 8-12, 12-16, 16-20, and 20-24 hour collections. 


Assay preparation and technique. Aliquots of urine 
were diluted 10 fold and 1000 fold in 0-02 M 
phosphate buffer pH 7-0, and stored at 4°C until 
assay. After separation, plasma samples were stored 
at --20°C. Before assay, sera were diluted in 
antibiotic free horse serum. Plasma collected in the 
six hours after dosing was diluted 1/30 and later 
samples were diluted 1/5. Assays were performed 
within 48 hours of sampling. 

Trimethoprim concentrations were determined by 
a bioassay method using Bacillus pumilis as the 
assay organism. A suspension of B pumilis spores 
was prepared in advance of the study and contained 
between 10° and 10’ spores per ml. Aliquots of 0-5 
ml were stored at —20°C. The medium used was 
Isosensitest agar (Oxoid) which was steamed to 
prevent production of inhibitory substances. An. 
‘overlay’ method was used to prepare the assay 
plates. Isosensitest agar (3-2 g in 100 ml of distilled 
water) was cooled to 56°C after steaming. An 
aliquot of spores was added and the temperature 
maintained for 30 minutes to ‘heat shock’ the 
spores. Five ml lysed horse blood and 1 ml of 1% 
para aminobenzoic acid were added, the medium 
mixed and poured into pre-levelled 25 cm square 
plates. After the base layer had solidified, an 
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Table 1 Age, sex, weight, and pharmacokinetic parameters after a single 10 mg/kg dose of trimethoprim 


Patient Sex Age Weight ka Cmax rrer 
(years) (kg) (ihour) (mail) (hours) 
1 M 0-3 51 0-80 6-9 2:9 
2 F 0-4 51 1-15 5-4 1-8 
3 M 0-6 73 0-19 4-2 5-9 
4 F 0-7 8-0 4-79 6-0 Il 
5 M 2-7 10-5 0-94 5-4 1-8 
6 F 37 15-7 0-63 54 31 
7 F 7 21-1 1-70 9-3 1-6 
g F 4-4 17-5 2-81 4-8 0-9 
9 F 6-3 21-8 0-84 40 3i 
16 F 6-5 25-1 1-04 540 2-0 
il F 7-1 20-3 0-44 6-0 2-1 
12 M 7-6 20:3 3-44 4-6 1-7 
13 F 76 24-1 6:09 4-8 8 
14 F 7-9 31-7 0-48 4-8 2-4 
15 F 9-3 28-4 0-81 6-0 3-1 
16 F 9-3 33-9 3:33 10-5 1-2 
17 F 9-7 24-2 1:39 5-2 1-9 
18 F 13-1 55-0 1-53 9-9 21 
Mean 5-8 20-8 1-80 6.0 2-2 
(SD) 3-6 12-2 1-64 1-9 1:2 


ke th AUC Cip Vi 
(ihour) (hours) (mgilihour) (Hkgihour) (Hkg) 
125 5-5 47-2 212 1-69 
0-126 55 27-4 0-365 2-90 
0-090 77 40-9 0-244 2-72 
0-110 6-3 33-7 0-297 2-70 
O 132 §-3 31-9 0-313 2.37 
0-129 5-4 47°} 0-210 1-63 
0-086 8-1 83-9 0-119 1-39 
0-086 8-1 48-8 0-205 2-38 
0-077 9-8 45 0-247 3-21 
0-118 5-9 34-8 0-287 2-44 
0-149 4-7 28-8 0-347 2-33 
0-155 4-5 27-9 0-358 2-31 
0-071 9-8 46-5 0-215 3-03 
0-123 5:6 34-2 292 2-38 
0-079 8-8 66-9 0-149 1-89 
(+090 77 83-7 0-119 1-33 
0-108 6-4 44-6 0224 2-08 
0:0% 7-2 770 0-141 1-47 
0-108 68 46-7 0-241 2-24 
0-025 14 18-1 0-079 0-57 


kam absorption rate constant; Cmar = peak plasma concentration; tnam time to reach peak; ky=elimination rate constant; t}2<climination half life; AUC=area 


under concentration gime curve; Clp=total 
Conversion—treditional unin to SI: trimethoprim 1 mg/i~3-44 pmol/l. 


overlay of 100 ml isosensitest agar without addi- 
tions, was poured. 

Trimethoprim standards, ranging from 0-025 mg/l 
to 0-8 mg/l at doubling concentrations, were pre- 
pared in horse serum for plasma assays and in 0-02 
M phosphate buffer pH 7-0 for urine assay. Wells 
were cut in the assay plate and filled with 120 pl-of 
sample or standard. There were three replicates of 
each. Plates were incubated at 30°C for 18 hours and 
zone sizes measured on a zone reader (Leebrook 
Scientific Engineering). Concentrations were deter- 
mined from the standard curves produced for each 
separate plate. 


Data analysis. A modified non-linear least squares 
regression programme (MULTI)’ was used to calcu- 
late the absorption rate constant (k,), peak plasma 
concentration (Cmax), and the time to reach this 
peak (tmax)- 

The elimination rate constant (ką) was derived 
from the slope of the least squares regression line of 
best fit to the log concentration-time data. The 
elimination half life (t2) was calculated from: 


0-693 
th = ra (1) 
I 


The area under the concentration-time curve 
(AUC 0-2) was calculated by summation of the 
AUC from zero time to the last concentration-time 
point, Ca (AUC,,.,) and the AUC from time tx to 
infinity derived from the equation: 


clearance; Vy=apparent volume of distribution. 


Cx 
AUC» = — 2) 
ke 
Thus 
Cx 
AUC,. = AUG, + = (3) 


Total body clearance (Cig) of trimethoprim was 
calculated from the equation: 


FD 


ee ee (4) 
AUC. « 


Where D is the dose given (mg/kg) and F the fraction 
of dose which reaches the systemic circulation 
assumed from previous reports to be 100% of 1.° 

The apparent volume of distribution (Vg) was 
then calculated from the relation: 


Clg 
A (5) 
kei 


The amount of trimethoprim in each four hour D; 


urine sample was the product of concentration and 
volume. 

The trimethoprim elimination rate constant (ka) 
was also denved from the slope of the least squares 
regression line of best fit to the plot of the logarithm 
of urine excretion rate against time, using combined 


t 
-~ 


ci 


t 


data of all children studied. From this plot, the 
intercept at time zero was used to determine the 
renal excretion rate constant (k,) from the equation: 


Intercept 


k = — ; 
z | (6) 


where D is the mean dose given to all children. 

The fraction of trimethoprim excreted unchanged 
(fe) is equal to the ratio of the rate of renal excretion 
to the rate of plasma elimination and can therefore 
be calculated from: 





fe = (7) 


Results 


The individual and mean (SD) values for the 
absorption and elimination rate constants, peak 
concentration and time to reach it, elimination half 
life, area under the curve, apparent volume of 
distribution, and total body clearance are given in 
Table 1. 

Table 2 shows the individual mean and range 
values of the urine trimethoprim concentration in 
each four hour period of the first 24 hours after 
dosage. Seven children on one or two occasions 
were unable to pass urine to complete the four hour 


Table 2 Urine trimethoprim concentrations in the 24 hours 
after dose administration 


Patient — Four hour collection period concentrations of trimethoprim (mg/l) 
a4 4-3 8-12 {2-16 16-20 20-24 
i — 66 80 120 44 
2 74 68 84 80 84 30 
3 130 110 180 230 110 120 
4 — 300 66 - 27 1-2 <0-25 
5 7 350 310 44 — 44 
6 96 23 210 — 110 20 
7 i4 10 15 10 5-0 2-9 
8 20 105 48 200 100 98 
9 44 64 a — 100 20 
10 86 110 28 240 66 $-2 
ll 42 27 20 88 125 — 
12 56 2 meae 3 — 30 
13 160 52 240 330 170 49 
t4 81 145 160 300 140 25 
15 80 450 320 530 180 260 
16 35 14 18 13-5 wet bed 11 
17 155 90 33 3! 40 36 
18 530 720 530 640 420 360 
Mean 191 151 146 180 119 68 
Range (7-530) (10-450) (15-530 (10-540) (1-2-4200) (0-2-3460) 


-wno sample obtained. 
Couversion—traditional units to Si: trimethoprim |! mgi»3-44 pmol/l. 
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Table 3 Cumulative urine trimethoprim excretion as 
percentage of 10 mg/kg dose administered 


Patient = Collection time periods (hours) 
0-4 4-8 8-12 12-£6 16-20 20-24 
i oe 5 7 il 16 22 
2 5 19 2i 26 31 35 
3 2 10 20 24 33 40 
4 “ne 25 — 40 43 44 
5 2 — 29 46 — 48 
6 8 15 25 ma 37 42 
7 7 12 19 23 26 28 
8 2 5 11 14 17 22 
9 7 16 — = 24 26 
10 6 10 15 17 20 22 
il 10 22 32 4} a — 
12 13 33 — 45 — $4 
13 2 7 H 17 z0 22 
14 6 14 23 2B 31 2 
15 5 24 33 38 41 47 
16 10 15 20 23 — 27 
17 = 19 21 — 24 30 
18 5 12 15 18 23 25 
~ 

Mean 6 16 20 a7 29 34 
(SD) 3 8 12 9 11 


—=no sampic obtained. 


collection period and their running total was added 
to their next four hour collection. The mean and 
range values were calculated from all available 
samples. 

One child wet the bed and his sample was 
therefore lost. Of the 16 children for whom the first 
four hour urine sample was available, 14 (88%) had 
a urine concentration of 20 mg/1 or more over this 
period. Fifteen of 18 children (83%) had urine 
concentrations above 20 mg/l for all but one of the 
four hour collection periods in the first 24 hours for 
which samples were available. Eleven of the chil- 
dren (61%) had urine concentrations greater than 50 
mg/l for at least 12 of the first 24 hours. 

The cumulative urine trimethoprim excretion 
over the first 24 hours after dosing is shown in Table 
3 expressed as a percentage of the 10 mg/kg dose 
administered. The 24 hour excretion of the child 
who wet the bed was not included in the mean (SD) 
data, although up to the point of her collection loss, 
the cumulative data have been included in the mean 
(SD) results. 

The amount of unchanged trimethoprim excreted 
into urine in the first 24 hours after dosing was mean 
(SD), 34 (11)% of the dose administered. 

From the plot of the logarithm of urine trimetho- 
prim excretion rate against time of combined data 
points from all children (n=60), the correlation 
coefficient (r) of the line having the best fit by least 
squares regression analysis was 0-551 (t=5-026; 
P<0-001). The-.elimination rate constant from the 
slope of the line was 0-088 giving a mean elimination 


32 Rylance, George, Healing, and Roberts 


half life of 7-9 hours. The intercept on the log urine 
drug excretion rate axis was 7:24 mg/hour and from 
equation (6), the renal excretion rate constant (ke) 
was 0-035/hour. The mean fraction of dose excreted 
unchanged as calculated from equation (7) was 
0-035/0-108 or 0-33. 


Discussion 


The results show that trimethoprim is rapidly 
absorbed from suspension (Ipral). The mean time to 
peak concentration (tmax), 2°2 hours, is similar to 
values reported in adults for suspension and 
tablets,’ although, as might be expected, some 
workers have found faster rates of absorption of 
drug from suspension than tablets.'° There was wide 
variation in tmas between individuals in this study 
and similar wide variability was found for absorption 
rate constant. Almost complete absorption has been 
reported in adults? and this has been assumed in this 
study for kipetic calculations. 

The mean apparent volume of distribution in 
these children is slightly larger than values reported 
in newborn babies and children taking co- 
trimoxazole® !! and considerably greater than values 
in adults taking trimethoprim alone.’ It greatly 
exceeds the volume of total body water and shows 
that the drug is widely distributed and bound in 
tissues. 

Trimethoprim was rapidly cleared from the body 
in this group of children with a mean total clearance 
rate of 0-241/kg/hour; approximately three times 
faster than rates reported in adults.” * As renal 
clearance by glomerular filtration and tubular secre- 
tion in children is not generally more efficient for 
other drugs that are mainly dependent upon the 
kidney for elimination, the results suggest’ that 
trimethoprim is eliminated by extrarenal mechan- 
isms to a greater extent in children, presumably as a 
result of enhanced hepatic metabolism. Although it 
is commonly accepted that trimethoprim is almost 
completely excreted by the kidney, unchanged or as 
metabolites,” and less than 4% of a dose is present in 
faeces,” the amounts of unchanged drug excreted in 
urine have varied in reports from 50 to 75%.° The 
lower mean fraction of drug excreted in our chil- 
dren, 0-33, and that recovered in the urine in the 
first 24 hours, 0-34, supports the explanation of 
enhanced extrarenal elimination in children. As 
many drugs dependent upon these hepatic micro- 
somal enzymes for biotransformation are eliminated 
at appreciably greater rates in children after the first 
few months of life than in adults,’ a greater 
proportion of trimethoprim metabolism of the dose 
given to children might be expected. 

This metabolism preference may prevent 


trimethoprim accumulation in children with renal 
insufficiency. Although ‘usual’ doses are reported to 
be safe in adults with a renal clearance of 10 
ml/minute, most published reports suggest that the 
rate of trimethoprim elimination is significantly 
affected at or below this figure.” '' It may be that 
dose modification is unnecessary in children with 
lower surface area-corrected values than this. 

The total body trimethoprim clearance rate is so 
much greater in children that the mean elimination 
half life for plasma, 6-8 hours, is considerably 
shorter than values of 7 to 17 hours in adults,” even 
though the mean volume of distribution ts twice as 
large in children. The relatively short half life and 
rapid absorption rate suggests that during multiple 
dosing at usually employed 12 hour dose intervals; 
the fluctuation of plasma concentration may result 
in values below the minimum inhibitory concentra- 
tion for common pathogens at sites other than the 
urinary tract. We know that the free concentration 
of antibiotics in tissues is in equilibrium with the free 
plasma value and the effect of such subminimum 
inhibitory concentrations on treatment outcome is 
uncertain. The high persistent concentrations 
achieved in urine in this single dose study suggests, 
however, that 12 hourly dosing is appropriate when 
multiple dose treatment for urinary tract infection is 
indicated. 

Interestingly, and perhaps reassuringly, the mean 


elimination half life calculated from the combined 
urine data in this study, 7-9 hours, was similar to 


that derived from the individual plasma data, 6-8 
hours. 
Minimum inhibitory concentration for trimetho- 


prim against Escherichia coli, klebsiella, enterobac- 
ter, and proteus range from below 1-0 mg/1 to 4 
mg/l. Urine trimethoprim concentrations consider- 


ably in excess of these values were rapidly achieved 
and maintained in all but two of the children 
(patients 4 and 7). 


We wish to thank the nursing staff of this hopsital for their help in 


this study which received financial support from E R Squibb & 
Sons. 
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Double blind trial of bezafibrate in familia] 


hypercholesterolaemia 


K A H WHEELER, R J WEST, J K LLOYD, AND J BARLEY 


Department of Child Health, St George’s Hospital Medical School, London 


SUMMARY A six month, double blind, crossover controlled trial of bezafibrate was conducted in 
l4 children with familial hypercholesterolaemia all of whom had a strong family history of early 
coronary heart disease. The bezafibrate was given twice daily in a dose of 10 to 20 mg/kg/day. The 


mean plasma total cholesterol comcentration on bezafibrate was 


229 


aa /O 


lower than during the 


period on placebo and there was a moderate rise in high density lipoprotein cholesterol. 
Bezafibrate may be a useful adjunct to treatment in these children. 


In the dominantly inherited condition of familial 
hypercholesterolaemia the risk of premature coron- 
ary heart disease is very high.' Reducing very high 
plasma concentrations of cholesterol (and low den- 
sity lipoprotein) in middle aged men has been shown 
to lower the incidence of coronary heart disease.” 
To delay attempts at lowering lipids until middle age 
in this disorder will be too late for many patients, 
and it is expected that treatment will be of maximum 
benefit if started in childhood and continued 
throughout life.” 

Dietary treatment alone is insufficient to achieve 
normal plasma cholesterol concentrations in some 
children with familial hypercholesterolaemia, and in 
the long term is ineffective in most because of poor 
compliance.* Cholestyramine is currently the drug 
of choice when additional treatment is required but 
we have shown that by the end of 8 years slightly less 
than half the children will still be taking this 
unpalatable drug.” Other drugs, therefore, require 
evaluation in childhood. 

Bezafibrate, an analogue of clofibrate, has been 
extensively used in the treatment of adults with 
various types of hyperlipoproteinaemia and has 
been shown to be effective in type Ia hyperlipop- 
roteinaemia (the pattern in familial hypercholester- 
Olaemia) in which it lowers both cholesterol and 
triglyceride concentrations.’ It has been well toler- 
ated in adults without evidence of undesirable side 
effects for periods up to two years, and no evidence 
of long term toxicity has been found in studies in 
animals.’ Bezafibrate may, therefore, be a poten- 
tially useful drug for children with familial hyper- 
cholesterolaemia and we report the results of a 
double blind controlled study in children with this 
disorder. 


34 


Patients and methods 


Fourteen children with heterozygous familial hyper- 
cholesterolaemia (eight girls and six boys, age range 
4 to I5 years and including four sibling pairs) 
completed a six month, double blind crossover trial 
of bezafibrate and placebo. The diagnosis of familial 
hypercholesterolaemia had been established by find- 
ing a plasma total cholesterol concentration greater 
than 6-7 mmol/l (269 mg/100 ml) (the value found 
to result in minimal misclassification®), a type Ila 
pattern on lipoprotein electrophoresis, and normal 
fasting triglyceride (less than 1-5 mmol/l’) in the 
patient, with either similar lipoprotein abnormalities 
in one of the parents, or where a parent had died of 
premature coronary heart disease, a similar lipid 
abnormality in another close relative. 

Before the trial all children had been treated by 
dietary measures (low saturated fat and increased 
polyunsaturated fat) which had proved inadequate 
to control plasma cholesterol concentrations, and 
they had therefore been given cholestyramine. All 
had refused to continue taking this drug after 
variable periods, and for at least three months 
before entry to the trial none had had any hypolipi- 
daemic drug, and plasma cholesterol concentrations 
were unacceptably high (Table). Although most 
children were still alleged by their parents to be 
taking a fat restricted diet, assessment by a dietitian 
indicated a mean total fat intake of 98 g/day (range 
44 to 148 g). During the trial period the patients 
were asked not to change their diets but repeat 
assessments were not undertaken. 

The trial had ethical committee approval, and 
informed consent was obtained. Active and placebo 
tablets were provided—the active tablets containing 
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100 mg bezafibrate. The dose of bezafibrate was 10 
to 20 mg/kg/day given twice. daily. The hospital 
pharmacist was responsible for randomly allocating 
the active (bezafibrate) tablets to either the first or 
second three month period; when there were two 
children in a family in the trial identical prescrip- 
tions were given to both to obviate the chance of 
confusion. 

Blood was obtained in the fasting state at the 
beginning and at monthly intervals throughout the 
trial. Plasma. total cholesterol, triglyceride, high 
density lipoprotein cholesterol, urea, bilirubin, elec- 
trolytes, calcium, alkaline phosphatase, and alanine 
transaminase, haemoglobin, white blood cell count, 
and platelets were measured at each visit. Random 
urine samples were collected each month, stored 
.frozen and subsequently analysed for bezafibrate. 
At each visit a limited clinical examination was 
‘conducted and enquiries made about general health, 
possible side effects, and compliance with taking the 
tablets. No formal attempt was made to count the 
number of tablets taken. 

Statistical analysis was carried out using a paired 
Student’s ¢ test. 


Results 


Plasma total cholesterol. At entry to the trial plasma 
total cholesterol varied between.7-1 and 13-5 mmol/l 
(275 and 523 mg/100 ml). For individual patients 
the values were similar to those obtained at least one 
month before the trial, indicating a stable state. For 
subsequent analyses the mean of the two pre-trial 
values has been used (Table). Analysis of the results 
during the placebo and bezafibrate periods showed 
that any change had occurred within the first month 
and there was no consistent drift thereafter. Mean 
values for the two periods are therefore presented 
(Table). Overall the plasma cholesterol concentra- 
tions were significantly higher during the placebo 
period than in the périod before the trial, and this 
was irrespective of whether placebo or bezafibrate 
was given first. Mean plasma total cholesterol while 
on bezafibrate was 22% lower than during the 
placebo period and 16% lower than in the period 
before the trial. The results for individual children 
show that the reduction in plasma cholesterol 
concentration on bezafibrate was more than 10% 
(compared with placebo values) in 11; only one 
patient showed a rise in total cholesterol (of 6%) 
during bezafibrate treatment. ` 


Plasma high density lipoprotein cholesterol. Values 
before the trial were within normal limits.? There 
was a mean rise in high density lipoprotein 
cholesterol on bezafibrate of 15% compared with 


placebo values (25% compared to pre-trial values) 
(Table). 


Plasma triglyceride. Values before the trial were 
within normal limits.” Although there was a mean 
fall of plasma triglyceride on bezafibrate treatment 
of 23% when compared with placebo values (33% 
compared with pre-trial values) this did not reach 
statistical significance; in six children concentrations 
rose (compared with placebo); and in the remainder 
the fall varied between 16 and 78%. 


Urine bezafibrate. Although urine bezafibrate 
values are expressed in mg/l as a mean of the 
number of samples received, timed collections were 
not obtained and the concentration in individual 
specimens cannot be taken as any indication of the 
degree of compliance with treatment. Nevertheless 
it is gratifying that all except one patient (case 1) 
were excreting bezafibrate in all samples of urine 
analysed during the active drug period and that no 
bezafibrate was detected in any sample collected 
during the placebo period. The patient in case 1 had 
no bezafibrate in his urine on two occasions during 
the active drug period, and it is noteworthy that it 
was only on the occasion when his urine contained 
bezafibrate that his plasma total cholesterol concen- 
tration was lower than the pre-trial or placebo 
period—6-09 mmol/l (236 mg/100 ml) compared 
with 7-4 and 7-6 mmol/l (287 and 294 mg/100 ml) 
respectively. 


Other findings. In one child plasma alkaline phos- 
phatase activity was high at the end of the third 
month on bezafibrate. At the time he had a mild 
intercurrent infection and values subsequently re- 
turned to normal. In another child there was a slight 
transient rise in alanine transaminase during the first 
two months on bezafibrate but values were normal 
at the end of the third month. In all other children, 
blood counts, liver function tests, and plasma 
electrolytes were normal. Growth was satisfactory 
throughout the trial and there were no reported 
clinical side effects. All children declared a strong 
preference for the tablets compared with their 
previous treatment with a resin. 


Discussion 

The mean reduction of plasma total cholesterol in 
the children in the present study (22%) is similar to 
that reported in adult studies, as is the rise in high 
density lipoprotein cholesterol (15%).° '!° There was 
considerable variation, however, in the response 


between individual patients, some showing little or 
no reduction in total cholesterol whereas others 
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- showed a very considerable fall. The degree of 


response to bezafibrate could not be predicted’ by 
the initial values of total cholesterol before the trial, 
and in only one patient (case 1) is there evidence 
that non-compliance with drug treatment may have 
been responsible for a relatively poor response. 

The significantly higher mean total plasma 
cholesterol concentrations in the placebo period 
compared with the period before the trial cannot be 
explained. It is possible that there was some 
relaxation in the dietary regimen once the patients 
thought they were having alternative treatment; as 
dietary assessments were not repeated during the 
trial this cannot be confirmed. There was no 
correlation between the pre-trial fat intake and 
plasma cholesterol concentrations, nor did pre-trial 
fat intake correlate with the degree of change in 
either the bezafibrate or placebo penod. 

The dietary assessment carried out before the trial 
clearly indicated that few, if any, of the patients 
were complying with the degree of fat restriction 
advised and the efficacy of bezafibrate in our study 
must be judged against this background of a 
relatively high total fat intake; better results might 
well have been achieved had fat intake been lower, 
but as long term compliance with diet is‘so poor in 
children* the present results are more indicative of 
what is likely to be achieved with continuation of 
bezafibrate treatment in the long term. 

No clinical side effects attributable to bezafibrate 
occurred during the short period of study, and all 
children volunteered that they preferred taking 
bezafibrate tablets to cholestyramine. In view of the 
transient rise in plasma alkaline phosphatase in one 
patient (possibly attributable to an intercurrent 
illness) and in alanine transaminase (unexplained) in 
another patient, regular monitoring of liver function 
should probably be undertaken in any children on 
long term treatment. 
~ In conclusion, our study has shown that bezafi- 
brate can result in useful lowering of the plasma 
total cholesterol concentration, coupled with a 
moderate rise in the plasma high density lipoprotein 
cholesterol concentration, in children with familial 
hypercholesterolaemia. Because the long term 
safety of this drug has not yet been established in 


prospective trials in adults we would not recommend 
it for the initial treatment of children with familial 
hypercholesterolaemia. Nevertheless, for those chil- 
dren who cannot take cholestyramine, and whose 
risk of early coronary heart disease is high as judged 
by family history, it may have a useful role to play 
in treatment, though careful monitoring will be 
required. 


We thank consultant colleagues for referring patients and the staff 
pharmacists at St George’s Hospital, and Dr P D Lang of M 
Pharmaceuticals for practical help. . 
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Rectal aminophylline in the management of apnoea 


of prematurity 


A J LYON AND N MCINTOSH 
Neonatal Unit, St George’s Hospital, London 


SUMMARY Rectal suppositories as an alternative to intravenous aminophylline in the manage- 
ment of recurrent apnoea were studied in 41 preterm infants of mean gestation 28-3 weeks and 
mean birthweight 1176 g. Therapeutic blood concentrations were obtained two hours after a 
rectal loading dose of 10 mg/kg, with steady concentrations and maximum reduction in apnoeic 
episodes (from a mean of 0-5 per hour to 0-09 per hour) within 24 hours on a maintenance dose of 
10 mg/kg/day. There was good correlation between the rectal dose and the plasma theophylline 
concentration. Several infants showed a significant reduction in Peco when treated with 
aminophylline. Side effects were related to the plasma theophylline concentration and were not 


seen at concentrations less than 14 mg/l. 


Methylxanthines are effective in the managment of 
apnoea of prematurity.” Dosage schedules for 
intravenous aminophylline have been reported,” * 
but repeated venous access can bea problem in the 
preterm neonate if no intravenous line is in situ. 
Oral preparations are absorbed erratically and have 
possible gastrointestinal side effects.? 

There have been reports of unpredictable blood 
concentrations and deaths in children and adults 
using aminophylline suppositories in the treatment 
of asthma.” ° In the apnoeic neonate, however I, 
aminophylline suppositories have been effective, 
but neither blood concentrations nor any assessment 
of toxic effects have been reported. 

The policy at this hospital has been to use an 
intravenous loading dose of aminophylline followed 
by maintenance treatment with suppositories. The 
Intravenous dose has often been omitted, however, 
if no intravenous line has been available. 

This study aimed to evaluate clinical experience 
with aminophylline suppositories in the manage- 
ment of apnoea of prematurity and to obtain 
pharmacokinetic data for this preparation. In par- 
ticular, suppositories were compared with in- 
travenous aminophylline as an effective means of 
administering a loading dose of theophylline. 


Patients and methods / 
To determine the optimum maintenance dose of 


rectal aminophylline the plasma theophylline con- 
centrations achieved in 40 infants on varying doses 


38 


were obtained retrospectively from hospital notes; 
all concentrations were determined after the baby 
had been on aminophylline for at least 48 hours. The 
concentrations were plotted against dose and the 
regression line calculated by the method of least 
squares. 

Forty one preterm infants (gestation, mean (SD) 
28-3 (2:2) weeks; birthweight, mean (SD) 1176 
(350 g)) with recurrent apnoea, defined as cessation of 
respiration for 20 seconds with associated bradycar- 
dia or cyanosis, were then studied prospectively. 

Three groups of similar gestation, birthweight, 
and age at start of treatment were compared: 

(a) No loading dose (n=17). 

(b) Rectal loading dose 10 mg/kg (n=12). 

(c) Intravenous loading dose 6 mg/kg) (n=12). 

Starting four hours after the loading dose, main- 
tenance treatment in all: three groups was with 
aminophylline suppositories (Macarthy Ltd), 10 
mg/kg/day in three or four divided doses. The 
suppositories were held in the rectum by a finger 
over the anus until dissolved, usually in one to two 
minutes. 

Theophylline concentrations in plasma were de- 
termined using an enzyme multiplied immunoassay 
technique (EMIT, SYVA Chemicals). Blood (0-5 
ml) for plasma theophylline determinations was 
taken at one, two, and three hours after the loading 
dose, before maintenance treatment had begun, and 
then at 24 hours and 48 hours after starting this. 
Plasma concentrations were checked further, as 
necessary, for therapeutic monitoring, the dose 
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being altered to keep the concentrations between 6 
and 13 mg/I. 

After treatment for at least 48 hours, the plasma 
concentrations in five infants were determined 
immediately before and at one and two hours after a 
suppository, to check for variability in concentra- 
tions at different times after a dose. In these same 
infants the half life of theophylline was calculated 
from concentrations 12 and 36 hours after stopping 
treatment. 

Six infants had Paco, values recorded before and 
after treatment with aminophylline and three other 
babies had continuous transcutaneous CO, record- 
ings, linked to a computer based monitoring 
system,’ over the period that treatment was started. 

All side effects related to aminophylline were 
noted. 


Results 


The relation between plasma theophylline concen- 
trations and dose for the retrospective analyses of 
the hospital notes of 40 infants is shown in Fig. 1. 
Concentrations while on different dosages were 
determined in six babies, and in each of these the 
correlation coefficient for plasma concentration and 
dose was between 0-76 and 0-95. 

After the intravenous and rectal loading doses, 
maximum concentrations were achieved by two 
hours. The Table shows the mean plasma concentra- 
tions and numbers of apnoeic episodes, at two, 24, 
and 48 hours after starting treatment with ami- 
nophylline for each group. 

In the groups (b) and (c), who received a loading 
dose, similar therapeutic concentrations were 
obtained by two hours, with steady concentrations 
and maximum effect achieved within 24 hours. In 
group (a) with no loading dose, the steady state and 
maximum therapeutic effect were still not obtained 
by 48 hours. 

After treatment for at least 48 hours with a 
particular dose, there were no significant differences 
between the plasma concentrations taken at varying 
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Aminophylline dose (mg/kg/day) 


Fig.1 Relation between plasma concentration of 
theophylline (mg/l) and dose (mg/kg/d). 


times after a dose. The half lives calculated from 
concentrations after treatment ranged from 23 to 37 
hours. 

Figure 2 shows the effect of aminophylline on 
Paco, values in four infants who responded to 
treatment and in two who showed no reduction in 
apnoeic episodes despite therapeutic blood concen- 
trations. Continuous monitoring of transcutaneous 
Pco, showed similar changes in transcutaneous Pco, 
after treatment with theophylline. 

Toxic effects were recorded in 14 infants. These 
were related to the plasma concentrations and were 
not found at concentrations less than 14 mg/l. 
Twelve developed a tachycardia (greater than 170/ 
minute), six had glycosuria, and one infant became 
hyponatraemic. In two patients increased jitteriness 
and fits were recorded with plasma concentrations 
of 14-5 and 17 mg/l. 

An increase in basal heart rate occurred in all 
treated infants, and the rise correlated significantly 


Relation between plasma concentration of theophylline at 2, 24, and 48 hours after starting treatment, with and 


without loading doses, and the number of apnoeic episodes (values, mean (SD)} 





Time after loading dose 


2 hours 24 hours 
Loading dose None pr k None 
Concentration (mg/) —~ 7-81 (1-84) "7-73 (226) 5-B1 (1-44) 
Apootic cpisodes 
per- hour 0-51 (0-29) 049 (0-43) 0-51 (0-20) 


pr=per rectum; ivintravenously. 
*pr and tv v none, P<0-01. 


~" 


0-31 (0-37) 0-09 (0-10) 


48 hours 


None 


pr iw pr ty 
11-19 (2-46) 10-73 (2-09) 10-16 (1-38) 12-42 (2-08) 12-44 (1-56) 


0-15 (0-10) 015 (0-17) 0-06 (0-06) 0-10 (0-09) ` 
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with no clinical response (0——©). 
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Fig.3 The rise in heart rate with plasma theophylline 
concentration at ‘therapeutic’ and ‘toxic’ bleod values. 


with the concentration of theophylline (r=0-65 
P<0-05). A rise of greater than 20 beats/minute was 
seen in 12 of 14 infants with concentrations greater 
than 14 mg/l, but in only one of 20 with a 
concentration less than 14 mg/l (Fw. 3). 

No local side effects of the suppositories were 
noticed. 


Discussion 


Aminophylline suppositories proved an effective 
and safe means of administering theophylline to 


preterm neonates. The absorption was rapid, with 
therapeutic concentrations achieved within two 
hours of a loading dose of 10 mg/kg. The correlation 
of plasma concentrations and dose was much better 
than that found in older children and adults, and 
possibly reflects a more controlled method of 
administration. 

One of the major problems with suppositories is 
the difficulty in tailoring the dose to the needs of the 
individual. In most infants, therapeutic concentra- 
tions were maintained using 10 mg/kg/day and this 
dose was achieved with a combination of 3 and 5 mg 
suppositories given three or four times a day. The 
long half life of theophylline in preterm infants 
means that even if given eight hourly, there will be 
very little change in concentration between doses. 
Good concentrations and response were achieved by 
a twice daily suppository in two infants. The 
manufacturers will supply suppositories of any 
required strength. 

Theophylline improves respiratory drive, prob- 
ably by increasing the sensitivity of the respiratory 
centre to CO.’ This increase in respiratory drive is 
shown by the reduction in Pco, after treatment. 

All preterm infants being treated with aminophyl- 
line should have the plasma concentration deter- 
mined regularly for therapeutic monitoring. Even in 
the best centres, however, there can be a substantial 
delay in obtaining results from the laboratory. An 
increase in basal heart rate greater than 20 beats/ 
minute is an indication that the plasma concentra- 
tion may be in the toxic range. 

Aminophylline suppositories used in the manage- 
ment of apnoea of prematurity are as effective as, 
and a safe and convenient alternative to, the 
intravenous preparation. 


We thank the nursing and medical staff on the Neonatal Unit for 
care and cooperation in managing these small infants and Mrs S 
Garrett, Mrs J Lyon, and Mrs V Williams for secretarial help. 
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High energy feeding in small for gestation infants 


O G BROOKE AND J M KINSEY 
Department of Child Health, St George’s Hospital Medical School, London 


SUMMARY Seventeen low weight infants with symmetrical growth retardation (no wasting) were 
entered in a randomised, double-blind comparison of high energy, 3-6 MJ/L (87 kcal/100 ml) v 
standard energy 2-7 MJ/L (65 kcal/100 ml) feeds given ad libitum during their first three months. 
Intakes were measured throughout, and energy absorption was determined at home from balance 
studies at 6 weeks and 3 months of age. Infants on high energy feeds absorbed the same 
proportion of energy intake but consumed less feed throughout the study. Regulation of feed 
intake was such that by 2 months of age energy intakes were similar in both groups, though 
before this time infants on high energy feeds had a higher net energy intake and grew slightly 
faster. Appetite regulation seems to be present at birth or soon after but is not fully developed for 
several weeks, and until this time increased energy intake can be imposed by adjusting the energy 
density of the feed. 


Small. for gestational age infants form the anthropometry* (in no case was any measurement 
underprivileged section of the neonatal population more than 2 SD below the mean for our term infant 
in terms of growth. Though these small infants, population). Infants underweight because of wasting 
about 10% of all births, undoubtedly include many were not studied since they generally show good 
who have been affected by a restrictive intrauterine catch up growth. Infants entering the study were 
influence such as placental insufficiency, most have randomly allocated to one of two formula milks (see 
no clear cause for their small size. Presumably these below), which were fed from the second week of 
babies have a genetic reason for being small and life. No infant failed to complete the study. The 
often do not achieve supranormal (catch up) growth allocated formula was supplied in ready to feed 
in early infancy, thus remaining at the bottom endof form, identified by number only, and was given ad 
the growth curves.! Small babies cause their libitum for three months. During this period no 
mothers anxiety, and when they become small other feeds were offered. The study was double 
- adults may suffer social and reproductive disadvan- blind and the randomisation and supply logistics 
tages. It would be of potential value, therefore, to were carried out by a nutritionist working for the 
achieve accelerated growth in infancy in these infant food manufacturing company which supplied 
subjects, in the hope that this would pave the way the formulas (Milupa Ag). Details of the infants are 
towards a more nearly average adult size. With this given in Tables 1 and 2. The study had ethical 
in mind, a study was designed to investigate the approval. 

effect of increasing the energy density of the diet of 

a group of small for gestational age infants. This Formula milks. The two formulas are designated 
paper reports the effects of such a diet on spon- standard energy formula, 2-7 MJ/L (65 kcal/100 ml), 


taneous food intake. and high energy formula 3-6 MJ/L (87 kcal/100 ml). 
l The composition of the major nutrients is given in 
Subjects and methods Table 3. The higher energy content of the latter 


formula was provided by both fat and carbohydrate 
Infants. Seventeen infants who were small for (maltodextrins). Protein and mineral content were 
gestational age were studied with their parents’ increased commensurate with the increased energy. 
consent. These infants were unavoidably selected in 
that their mothers did not wish to breast feed them, Experimental details and measurements 
and a further, deliberate selection was made in that 
none was underweight due to obvious wasting, Feed intake 
confirmed by weight and length ratios and arm Since the feeds were given in ready to feed form 
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Table 1 Details of the infants studied 


Case no. Sex Birthweight (kg) Birth length (cm) Ponderal index* Gestation (weeks) 
Infants fed high energy formula 

i F 2-42 47-5 2-26 39 

2 F 2-40 46-7 2°36 » 

3 M 2-50 46-4 2:50 39 

4 M 2-02 44-5 2-29 37-5 

5 M 1-88 42-8 2-40 37 

6 M 2:50 47-1 2°39 39-5 

7 M 2-62 48-6 2-28 39-5 

8 F 2:56 47-2 2-43 WH 

9 F 2:24 45-2 2°43 38 

10 M 2-60 46-7 2°55 40-5 
Mean (SD) 2-37 (0-25) 46-3 (1-7) 2:39 (0-09) 38-8 (1-0) 
infants fed standard energy formula 

il. F 2-45 46-6 2-42 46 

12 F 2-68 49-1 2-26 46 

13 M 2-00 43-5 2-43 37 

14 F 2-60 48-0 2°35 39 

15 F 1-92 43-2 2-38 37 

16 F 2-48 47-2 2-36. 4l 

17 M 1-99 43-6 2-40 37 

Mean (SD) 2-30 (0-32) 45-9 (2-4) 2-37 (0-06) 38-7 (1-7) 
*Ponderal index= "AR, (cm) x 100 (mean (SD) for term infant population=2-65 SD (0-20). 

Table 2 Evidence for lack of wasting in infants studied (results mean (SD)}) 

High energy Standard energy Normal infants’ 
formula growp formula group (both sexes combined) 

Mid-upper arm circumference (cm) 9-9 (0-5) 9-8 (0-5) 10-8 (0-8) 
‘Triceps skinfold (mm) 3-5 (0-5) 3-4 (0-6) 3-8 (0-46) 
Arm fat area (em’}* 1-94 (0-35) 1-93 (0-27) 1-97 (0-41). 
Maximum calf circumference 10-7 (0-6) 10-6 (0-6) 11-35 (1-0) 
Ponderal index* 2-39 (0-09) 2-37 (0-06) 2-65 (0-20) 


“For methods of calculation see Brooke et al (1981) and Table 1. 


Table 3 Composition of formulas (per litre) 


High energy Standard energy 
formula formula 
Energy 
(Keal) 870 650 
(MJ) 3-77 2:72 
Protein (g) 23 15 
Protein energy (%) 10 9-2 
Fat (g) 42 36 
Carbohydrate (g) 107 n 
Sodium (mg) 350 180 
Calcium (mg) 800 570 
Phosphorus (mg) 550 350 


from one batch their composition was constant. 
Intake measurements were therefore obtained with 
considerable accuracy from the volumetric measure- 
ment of unconsumed feeds, which were retained for 
this purpose throughout the study. None of the 
infants suffered serious vomiting. Small possets 
were ignored. During measurements of digestible 


energy (see below) intake was measured as accur- 
ately as possible by weighing feed bottles before and 
after feeding. The energy density of the feeds was 
determined 4 the end of the y by bomb 
calorimetry.’ 


Measurement of digestible energy 

The digestible energy is the difference between the 
energy intake and the faecal energy. Thus it repre- 
sents energy absorption. Energy digestibility was 
studied to ensure that there was no malabsorption of 
high energy formula. It was measured at 6 weeks 
and 3 months in all infants except one (case 16), 
whose mother could not manage the procedures. 
These involved the accurate measurement of feed 
intake and the collection of stools over three days: 


Intake. This was determined by weight of feed 
consumed, the bottles being preweighed by the 
research nurse and reweighed after feeds. The 
mother retained all feed bottles, even if completely 
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emptied, and labelled them with the date and time 
of the feed. The research nurse visited daily to 
collect used bottles for weighing and to ensure that 
none had been forgotten or discarded 


Faecal losses. All faeces were collected in nappy 
liners over three days between carmine markers. 
The collection was done by the mother who was 
provided with all the necessary nappies, liners, and 
labelled polythene bags. A small freezer was taken 
to her house for the period of the collection and 
stools, parcelled in their nappy liners and sealed in 
polythene bags, were frozen at —24°C. The stools 
were subsequently weighed, aggregated in 24 hour 
lots, freeze dried, and measured for energy content 
by bomb calorimetry. 

With the aid of daily visiting and simple illustrated 
written instructions, 16 of the mothers were able to 
complete the collections satisfactorily. 


Anthropometry 

All infants were measured weekly at home by the 
research nurse. The following measurements were 
made: Weight, to the nearest 10 g on a portable 
beam balance; crown to heel length, to the next 
succeeding 1 mm on a stadiometer; upper arm 
length, from the acromion to the olecranon with a 
caliper; occipitofrontal head circumference; mid- 
upper arm circumference; maximum calf circumfer- 
ence; lower abdominal circumference, to the next 
succeeding 1 mm using paper tape;° and triceps, 
biceps, and subscapular skinfold thickness,‘ to the 
next succeeding 0-1 mm using a Herpenden caliper. 
Growth comparisons were made after correction for 
gestational age. To allow for sexual differences in 
growth rates, weight, length, and head circumfer- 
ence were also compared as a percentage of mean 
growth velocity over the same postnatal time period, 
using Gairdner’s standards.” 


Plasma osmolality 
Capillary blood was taken on one occasion at 6 
weeks of age for measurement of osmolality in all 
infants. Measurements were performed on a Wescor 
micro-osmometer. 


Statistical analysis. The results were compared by 
analysis of variance using Snedecor’s F test. 


Results 


All 17 infants completed the study. Ten received a 
high energy and seven a standard energy formula 
(Table 1). There was no significant difference in 
their birth size or gestational age. 


mi /kg/d 


Kcal /kg/d 





123 45 6 7 8 $ WT 
Age { weeks) 


Figure Feed intake and energy intake from week I to 
week 12 in infants fed high energy (HEF) and standard 
energy (SEF) formulas (means (SEM))}. 


Feed intake (mV/kg/d), @——~-@=HEF, O——O-=SEF. Energy intake 
(KeaVkg/d) EE HEF, Ci] SEF. 
Converston—traditional units to Si: energy 1 kcal/kg~0-04 MJ/kg. 


Food intake. The Figure shows food volume and 
energy intakes per kg body weight during the study 
period. Infants receiving high energy formula 
consumed less feed than those receiving standard 
formula, the difference reaching significance in 
weeks 3, 4, 7, 9, 10, and 11. The reduction in intake 
by the high, energy formula group did not fully 
compensate for the increased energy density of the 
formula, so that the energy intakes of these infants 
were significantly greater in the early weeks of the 
study than those on standard formula. By the 
seventh week and thereafter, full compensation had 
occurred and the energy intakes of the two groups 
were no longer significantly different. 


Digestible energy. Table 4 shows the results of the 
determinations of digestible energy on the two 
formulas during weeks 6 and 12. Digestibility was 
high on both formulas and there was no significant 
difference between them. 
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Table4 Data on feed volume and energy intake in infants on high energy and standard energy feeds (measurements made 


over 3 days, results mean (SD))} 


High energy formula (n=10) 


Daily feed intake (ml/kg) 6 weeks: 
3 months: 

Daily energy intake (Kcai/kg) 6 weeks: 
i 3 months: 
Faecal energy (Keal/day) 6 weeks: 
3 months: 

Digestible energy (Kcai/kg) 6 weeks: 
3 months 


“For measurements of faecal energy, n=6. 
Conversion—traditional units to Si: energy 1 Kealewd)-04 MI. 


Standard energy formula (n=7)* 


158 (31) p<0-01 193 (20) 
115 (22) p<0-001 164 (32) 
138 (27) NS 129 (14) 
100 (19) NS 100 (21) 
63 (37) NS 41 (25) 
42 (20) NS 37 (19) 
121 (24) NS 116 (14) 
93 (18) NS 102 (20) 


Table5 Growth measurements in infants on high energy and standard energy feeds (results mean (SD)) 


High energy formula (n=10) 


Standard energy formula (n=7) 


Weight gein (g/week) 250 (43) Fe7-1 P<0-05 202 (32) 
Relative weight gain (%)* +51 +27 
Attalned weight at 6 weeks (kg) 4-02 (0-42) 3-75 (0-38) 
Attained weight at 3 months (kg) 5-12 (0-54) 4-53 (0-48) 
Length gain (cm/week) 0-90 (0-07) 0-85 (0-08) 
Relative length gain (%)* +16-9 +16-2 
Attained length at 6 weeks (cm) 53-0 (1-9) 52-2 (2:0) 
Attained length at 3 months (cm) 57-1 (23 56:1 (2-4) 
Head elrcumference (cm/week) 0-53 (0:06) F=5-0 P<0-05 0-45 (0-09) 
Relative head growth (%)* +22 +17 . 
Attained head circumference at 6 weeks (cm) 37-1 {1:3} 36-5 (1-2) 
Attained head circumference at 3 months (cm) 39-4 (1-4) 38-6 Mas 
3-site summed skinfold (mm/week) 0-95 (0-44) 0:69 (0-42) 
Arm drcumference (mm/week) 0-36 (0-10) 0-30. (0-10) 
Abdominal circumference (com/week) 0-86 (0-21) 0-78 (0-22) 





"Sec text, Anthropometry. 


Growth. Table 5 shows a comparison of growth 
measurements. Infants fed high energy formula 
showed marginally better weight gain and head 
growth (P<0-05) but there was no difference in any 
of the other measurements. The mean rate of 
increase, however, was preater in infants on high 
energy formula than in those on standard formula in 
all measurements. When related to standard growth 
charts,> both groups showed some catch up growth. 


Osmolality. There was no > difference in the plasma 
osmolality at 6 weeks of age in the two groups (mean 
(SD); high energy formula 280 mmol/kg (27), 
standard formula 281 mmol/kg (17)). 


Discussion 


These findings show that small for gestational age 
infants regulate their energy intakes but that the 
regulation is imperfect during the first two months 
of life. After 2 months of age the regulation of the 
energy intake seemed quite precise. This points to 
the development of an appetite control during this 
period, which can partly be overriden by a high 


dietary energy concentration. Even in their early 
weeks, however, the infants showed evidence of 
constraint on their food intake when fed high energy 
formula. This does not support the view that they 
would, if given the chance, make the most of any ` 
opportunity to increase their energy intakes when 
not limited by volume. 

The intakes of our infants on standard energy 
formula, which were very accurately measured, 
were much lower at age 2 months than those of the 
formula fed small for gestational age infants studied 
by Ounsted and Sleigh, who apparently consumed 
about 190 mi/kg/day at this age, estimated by 
maternal recall. It is possible that intakes were 
overestimated in their study, since recall is notori- 
ously unreliable. Another reason for the difference 
could be the population of infants studied. All 
Ounsted’s infants were more than 2SD below mean 
weight for gestation at birth and might thus have 
been predominantly ‘asymmetric’ or wasted infants 
who would be expected to show avid feeding and 
noticeable catch up growth. Our infants, on the 
other hand, were symmetrically grown and while all 
being below the 10th centile, were mainly within the 
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~2SD limit. Thus they are likely to represent the 
population of infants who are genetically at the 
bottom end of the normal range. The fact that they 
retained more energy and grew faster (showing 
some catch up growth) during their early weeks 
when fed high energy formula, indicates that genetic 
constraints may to some extent be overcome during 
this period. Whether or not this would be likely to 
pay dividends in the long term is at present 
.unknown. It was unfortunate that there was a 
predominance of boys in our high energy formula 
group and a predominance of girls in the standard 
energy formula group, since boys grow faster. The 
high energy formula group, however, gained weight 
faster in relation to sex specific centiles than did the 
other group, so the differences between the two 
groups are more likely to have been due to feeding 
than to sex. 

No similar study has been undertaken in under- 
grown infants of this age, but Ashworth’ studied 
spontaneous food intake in recovering malnourished 
children fed on formulas of different energy density. 
She found that infants given a high energy formula 
of disguised taste consumed less than they did when 
offered a low energy formula which tasted similar. 
The reduced intake, however, did not compensate 
fully for the higher energy density of the feed, with 
the result that the net intake of energy was greater 
on the high energy formula. This was considered an 
advantage in the circumstances and studies on 
malnourished infants fed on high energy intakes 
showed greatly increased rates of skeletal and head 
growth, as well as increased fat deposition.* Fomon? 
studied term female infants fed on formulas of 
differing energy densities and also showed increased 
energy intakes in the first six weeks on the high 
energy formula, though in his study the energy 
densities of the formulas were nearly 100% differ- 
ent, representing an extreme test of regulation. 

The clear evidence of an inherent mechanism for 
the regulation of energy intake in our infants from 
the earliest weeks shows that appetite control is 
present at birth and develops as the infant matures. 
Hall!’ proposed that the changing composition of 
breast milk during feeds was responsible for the 
development of appetite control. This is obviously 
not the case in the formula fed infant, who 
nevertheless does exert a control on intake which is 
quite precise by age 2 months. Nor can this control 
be exerted by receptors sensitive to the volume of 
milk drunk. Our study also makes it certain that 
regulation is not imposed by alterations in energy 
absorption, since energy digestibility was the same 
on low and high energy feeds. It seems most likely 


that the controlling factors take effect after absorp- 
tion has occurred. 

Until now there have been no data available on 
energy digestibility in infants nursed at home under 
normal conditions. Our findings show that by age 6 
weeks digestibility has improved from the value of 
about 80% found in the first week in term infants 
(Brooke OG, energy balance data—unpublished) to 
about 90%, with a small further improvement by 3 
months. This change in energy digestibility in the 
early weeks is likely to be due to maturation of fat 
digestion.'! The increased fat content of the high 
energy formula did not impose an additional strain 
on energy absorption, presumably because of the 
smaller volume of feed consumed. 

In conclusion, our study shows that unless high 
energy feeding is offered at a very young age, which 
would of course be incompatible with breast feed- 
ing, it is unlikely to benefit infants with symmetrical 
growth retardation, since their ability to control 
their food intake develops early and seems to limit 
their net energy intake to a set level. Formula fed 
infants might, however, achieve useful catch up 
growth during their first 6 weeks. 


This research was supported by Milupa Ltd. 
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SUMMARY Flectalon, a web of aluminised polyvinylchloride fibres, has been formulated to 
minimise radiant heat losses and to provide conventional insulation. Critical temperature 
determinations were used to assess the insulating efficacy of this and other swaddling materials in 
infants. The critical temperature for a baby 2 to 10 days old was 31°C when naked and 23°C when 
wrapped in a Silver Swaddler or a sheet and two blankets. The use of a quilt made with 
Thinsulate or Hollofil with a mass per unit area of 160 to 180 g/m? reduced the critical 
temperature to 19-5°C, while Flectalon of comparable weight reduced the critical temperature to 
13-8°C: Flectalon is thus an efficient insulator. . l 

The risk of overheating was studied by monitoring swaddled babies’ rectal temperatures at 
various ambient temperatures. Some forms of swaddling caused increases in rectal temperatures 
at ‘normal’ hospital temperatures, implying risks from warmer environments and assessments of 
swaddling materials should, therefore, include medical evaluation of efficiency and safety. 
Flectalon merits assessment in other groups at risk from hypothermia. 


Newborn infants are at risk from hypothermia. potential danger in well swaddled babies nursed in 
Effective swaddling, especially of sick and preterm warm environments.” 

infants, is often difficult to achieve. Heat losses by 

radiation are always considerable but are little Patients and methods — 

reduced by current conventional methods. Flecta- 

lon, a web of vacuum aluminised polyvinylchloride Normal term babies aged 2 to 10 days were studied. 
fibres, developed in the Physics Department, Parental consent and appropriate ethical committee 
University College, Cardiff, is formulated to mini- approval had been given. To determine the critical 
mise radiant as well as convective and conductive temperature, oxygen consumption was measured by 
heat losses. Our aim in this study was to make an an open circuit method? which gives a minimal oxygen 


_ objective test of this material. consumption of mean (SD) 6-52 (0-90) ml/kg/min. In 


Determination of the critical temperature’ of estimating the critical temperature we measured 
newborn infants is used to compare Flectalon with oxygen consumption repeatedly during a progressive 
various standard insulating materials. Critical fall in environmental temperature at 1°C intervals. 
temperature is defined here as the lowest environ- A sustained rising trend in oxygen consumption with 
mental temperature at which an infant can maintain an initial minimum rise of 2 ml/kg/min indicated the 
body core temperature without showing an increased critical temperature. Oxygen consumption measure- 
oxygen consumption. Insulation, by conserving . ments were made at at least 2°C below the estimated 
body heat, will result in a lowering of the environ- critical temperature, and then for confirmation were 
mental temperature at which the body must start to repeated at 1 to 2°C above the estimated tempera-. 
increase oxygen consumption to maintain core ture. Continuous rectal temperature monitoring 
temperature, | that is insulation lowers the critical showed falling trends at environmental tempera- 
temperature.” Measurement of critical temperature, tures below the estimated critical temperature, 
therefore, provides a useful physiological means of supporting these estimations. The measurements 
assessing insulating efficiency. An assessment has were started one hour after feeding in babies in 
also been made of the risk of overheating—a rapid eye movement sleep or quietly awake. 
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We studied naked (control) infants and babies 
(wearing only disposable napkins) swaddled in 
various materials, nursed in an  unhumidified 
Vickers 59 incubator which had been modified to 
control temperatures over the 10°C to 37°C range. 
The operative environmental temperature was 
calculated and employed. Specially designed 
sleeping bags with hoods (Fig. 1) were made, 
incorporating Flectalon, Hollofil (a polyester hollow 
fibre, ICI), and Thinsulate (a polyester-polyolefin 
microfibre, 3 M Co) as quilted insulation. To assess 
the influence of aluminisation we also studied a 
bag quilted with non-aluminised polyvinylchloride 
fibres. The bags were identically constructed, both’ 
in quilting methods and outer fabrics. The Flectalon 
bags were constructed using web from four different 
production speeds, with mass per unit area in the 
range 70 to 220 g/m*; the Hollofil and Thinsulate 
bags were constructed using commercially available 
wadding with mass per unit area of 160 g/m? and 180 
g/m? respectively. The lofts (maximum thickness of 
insulating material) of the 220 g/m* Flectalon and 
160 g/m? Hollofil bags, and the 70 g/m? Flectalon 





Baby swaddled in test bag. 


and 180 g/m* Thinsulate bags were similar. These 
bags were compared with a conventional hospital 
swaddling including a fashioned helmet, a sheet 
and two blankets (1300 g/m*) and the Silver 
Swaddler (aluminium foil) (Lewis Woolf, Griptight 
Ltd.), with and without single thickness gamgee 
(cotton wool). The observations were interrupted if 
infants became disturbed by the emptying of bowel 
or bladder. 

After determining the critical temperature in 
different materials, we monitored rectal tempera- 
ture at various environmental temperatures. For 
each swaddling material, the rectal temperatures of 
at least five babies were monitored for 90 minutes at 
various ambient temperatures above and below the 
previously-determined critical temperature for that 
insulating material. 

The risk of hyperpyrexia was studied at room 
temperatures by continuous monitoring of rectal 
temperatures for up to eight hours. 


Results 


Efficiency of insulation. The critical temperature 
findings in relation to the various insulating 
materials are given in the Table which shows the 
superior insulating efficacy of Flectalon. There is a 
‘dose-response relation’ between Flectalon of differ- 
ent weights and the effects on critical temperature. 

It was found that rectal temperatures tended to 
fall at ambient temperatures below the critical 
temperature and to increase at ambient tempera- 
tures above the critical temperature. For example, 
the rectal temperatures of five babies swaddled in a 
sheet and two blankets in a cot were monitored over 
90 minutes at ordinary ward temperatures. At a 
mean temperature of 25°C (range 24 to 26°C) there 
was a slight tendency to gain heat, with a mean rise 
of 0-22°C; this contrasted with a mean fall of 0-08°C 
at 22°C (range 21 to 23°C). The critical temperature 
in a sheet and two blankets was 23°C (Table). 

Similar rectal temperature monitoring either in 
the incubator or in the ward using Flectalon (180 
g/m” critical temperature 13-8°C) at environmental 
temperatures of 25°C to 13°C showed the same 
tendency above and below the critical temperature 
for that swaddling material. 


An evaluation of the risk of overheating 


To study the safety of longer term effective 
swaddling, rectal temperatures of babies aged 2 to 
10 days swaddled in hooded bags were monitored 
for up to 7 hours at environmental temperatures of 
22 to 24°C. We did not allow the rectal temperatures 
to exceed 37-8°C. It became clear that most normal 
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Table Critical temperature (mean (SD)) of control babies 
and those swaddled in various insulating materials 


Insulating materiai No of Critical temperature CC) 
patients Mean (SD) 
Naked controls 10 31+ (0-45)* 
Sheet and 2 blankets 9 23-0 (0:5)* 
Silver Swaddler 3 23-0 0-22 0-24 
Thinsulate (180 g/m’) 5 19-5 (2-0)* 
Hollofil (160 g/m 5 19-3 (1-2)* 
Non-aluminised PVC (110 p/m’) 4 18-8 (0-5)* 
Flectalon (70 g/m 6 16-2 (0-7) 
Flectalon (110 p/m 6 15-8 (0-8) 
Gamgee and Silver Swaddler 
(600 g/m?) 14-0 (1-1) 
Flectalon (180 g/m?) 5 13-8 (0:3) 
Flectalon (220 g/m’) 5 12-8 (0-5) 


*All values higher than in Flectalon 70 g/m’, P<0-005 by Student's f test. 


babies swaddled in Flectalon 180 g/m’, or in gamgee 
covered with Silver Swaddler were liable to show 
rapid increases of core temperature when nursed 
under ‘normal’ postnatal ward conditions. Babies in 
gamgee covered with Silver Swaddler became very 
sweaty under the material. Comparisons were made 
with bags made with Flectalon 110 g/m’, Hollofil, 

and Thinsulate. Although the rectal temperatures of 
some babies increased in these bags, the rate of rise 
was lower. Observations were, therefore, continued 
over eight hours at ambient temperatures of 24 to 
28°C during the heatwave in July 1983, and no 
inordinate rise in core temperature was seen. The 
mean rectal temperature was 37-4°C in Flectalon 110 
g/m”, 37-4°C in Hollofil, and 37-3°C in Thinsulate. 

In none of the babies did rectal temperature exceed 
37:7°C. Because of the results for 110 p/m” Flectalon 
bags, tests were not carried out on 70 g/m? Flectalon 


bags. 
Discussion 


The determination of critical temperature is a 
logical, safe, objective means of assessing the 
efficacy of insulating materials for swaddling babies. 
The greater efficacy of Flectalon seems to justify its 
formulation. Although we did not measure radiant 
heat losses specifically, the superiority of the alum- 
inised fibre (critical temperature 15-8°C) over the 
non-aluminised fibre (critical temperature 18-8°C) 
suggests that Flectalon’s efficiency is enhanced by 
minimisation of radiant heat loss. 

Our results indicate that a baby swaddled in 70 
g/m? of Flectalon has a lower critical temperature 
(16- 2°C) than in the bag made with either Hollofil 
160 g/m? (19-5°C) or Thinsulate 180 g/m? (19- 5°C). 
The critical temperatures in Flectalon 110 g/m? and 
180 g/m? are lower still at 15-8°C and 13-8°C 


„respectively. These results contrast with measure- 


ments carried out by the Wool Institute Research 
Association which show that, in British Standard tog 
tests (a measurement of thermal resistance equal to 
10 times the temperature difference between the 
two faces of the material when the peak flow ts 
1 W/m’), samples of the three materials Hollofil, 
Flectalon and Thinsulate, each with a fixed mass per 
unit area of 250 g/m?, had thermal resistances of 7-1 
togs, 7-7 togs, and 3- 9 togs respectively. The higher 
the tog value, the better the insulation. Even though 
the filling densities are different, there is clearly no 
direct correspondence between the physical and 
physiological measurements. The difference be- 
tween the thermal efficiency of Flectalon and 
Hollofil is much greater in the physiological tests 
than in the physical test, and Thinsulate, which 
performed less well in the physical tests, proved 
better physiologically than would have been pre- 
dicted. We believe the results obtained in our work 
are a better indication of the relative merits of the 
materials in actual use and suggest that direct 
extrapolation from a tog measurement to efficiency 
in keeping the body warm may be questionable. A 
tog measurement uses a metal plate as the source of 
heat and the physical situation is different in many 
respects from the human body. The heat production 
in the human body is just one element in a complex 
system of interrelated processes (for example trans- 
piration, transient movements etc) which all play 
their part in keeping the body comfortable. 

Although we made fewer measurements with the 
Silver Swaddler than with other insulants, our 
observation that it seems no more effective than 
conventional swaddling with sheet and two blankets 
is not surprising. For a surface to be effective as an 
insulator controlling radiation loss, its emissivity 
must be low. An aluminised surface has emissivity 
~0-05 (compared with a black body with emissivity 
of 1-0) and is the most commonly used radiative 
insulator. The aluminised surface may either face 
towards or away from the hot body; in either 
orientation, however, the aluminised surface should 
generally be exposed to air rather than be in contact 
with the body which can act as a conductive path for 
heat flow. The Silver Swaddler we tested was 
aluminised on one side only and so designed that 
this side would be in contact with the baby. The 
outer surface had high emissivity (around 0-7) and 
consequently the effect of aluminisation was not 
fully realised. The addition of gamgee gave, as 
expected, an improved critical temperature, but a 
large increase in temperature and clear discomfort 
to the babies was associated with its use. 

The rectal temperature findings over 90 minutes 
at environmental temperatures above and below the 
critical temperature are interesting. Above the 
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Fig.2 Rectal temperatures of babies swaddled in Flectalon 


and in gamgee covered by Silver Swaddler for up to 7 hours 
(see text) in postnatal ward conditions, 


critical temperature babies’ core temperatures 
tended to rise; below the critical temperature the 
core temperature fell very slightly. Although these 
rectal temperature changes are not clinically 
important in these babies, the observations suggest 
that there is a narrow range of thermal neutrality in 
normal babies in normal ward conditions. These 
observations serve to validate the usefulness of the 
critical temperature studies in judging insulating 
efficiency. 

The longer term rectal temperature records (Fig. 
2) point to a potentially hazardous tendency for core 
temperatures of neonates to rise when infants are 
well swaddled in temperatures typical of well heated 
houses and hospitals. This has implications for the 


pathogenesis of febrile fits and in some cases sudden ~ 
infant death syndrome,’ * and needs further study. 

Although we found Thinsulate (180 g/m‘), 
Hollofil (160 g/m’), and Flectalon (110 g/m*) safe 
when used to make up a sleeping bag as described in 
this study, they may well not be safe if the child also 
has clothes on, or in an older child with an 
appreciably higher basal metabolic rate because 
both these factors will reduce the critical tempera- 
ture and, by implication, the safe maximum tem- 
perature. In the light of our findings we believe that 
medical evaluation of the efficacy and safety of new 
materials for infant swaddling should become 
mandatory. 

The results of this study could reasonably be 
applied to other groups at risk from hypothermia 
and, in principle, critical temperature methods 
could be applied. We see great potential benefit 
from the use of Flectalon when high insulation is 
essential, for example for the elderly, for disaster 
victims, for unconscious patients, and for trans- 
portation of patients such as ill surgical neonates.° 


Dr B Holland was funded by the Sherman Trust. We thank Miss 
CS Arnold, Miss E Walters, and Mrs S Knight for expert technical 
assistance; Mrs Fear, Sister Morris, and the Nurses of Maternity 
Unit, University Hospital of Wales for their help; and Miss 
K Orger for secretarial assistance. 
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Micromethod for bleeding time ın the newborn 


J M RENNIE, T GIBSON, AND R W I COOKE 
Regional Neonatal Intensive Care Unit, University of Liverpool, Liverpool Maternity Hospital 


SUMMARY A new method of measuring bleeding time using an Autolet device is described. 
Normal ranges of bleeding time and volume of blood used in the test have been defined in a 
population including preterm babies. Abnormal values have been shown in newborns with a 
variety of problems, and an abnormality of bleeding time has been found to precede’ 


intraventricular haemorrhage. 


Bleeding time has long been recognised as a useful 
in vivo test of platelet-capillary function, but its 
measurement has been performed infrequently on 
neonates. Techniques for measurement have been 
varied: Duke’s original earlobe stab did not include 
venostasis but recognised the importance of the 
platelet in cessation of bleeding;! venostasis was 
later added by Ivy to improve the sensitivity of the 
technique.” Further developments have been in the 
use of templates,’ but the smallest template de- 
signed for the newborn requires the infliction of a 5 
mm by 0-5 mm deep incision on the forearm.‘ In the 
tiniest infants this is a substantial wound with a risk 
of scarring and is therefore unsuitable for repeated 
observations. In view of the clinical need for an in 
vivo test of capillary-platelet interaction in situations 
such as sepsis, intraventricular haemorrhage, and 
administration of drugs known to have effects on the 
prostaglandin pathway, a less traumatic method has 
been devised. Previous work has suggested that the 
Autolet device reduces emotional sweating associ- 


‘ated with capillary blood sampling? and we there- 


fore used this in a standardised way to measure 
bleeding time in the newborn. 


Population and methods 


Observations were made on 104 babies admitted to 
the Liverpool Regional Neonatal Intensive Care 
Unit over a nine month period. Fifty two of the 
infants were clinically stable and receiving no drugs 
known to interfere with bleeding time; observations 
on these babies served to define the normal range. 
Distribution of the babies’ gestational ages is shown 


in Table 1. Gestational ages ranged from 24 weeks . 


to term, and birthweight from 834 g to 3500 g. Most 
observations were made in the first three days of 
life, although the range was from three hours to 17 
days. The study was approved by the local ethical 
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Table 1 Distribution of observations by gestational age 


Gestational age No 
26-30 16 
31-32 16 
33-34 10 
35-term 8 
Total 52 


committee. Venous occlusion of the forearm was 
obtained by inflating a disposable plastic cuff 
(EME) with a mercury sphygmomanometer. Press- 
ures used were appropriate to the baby’s weight*— 
20 mm Hg for those less than 1000 g; 25 mm Hg 1000 
to 2000 g; and 30 mm ‘Hg greater than 2000 g—and 
produced visible venous distension. A standardised 
incision was produced on the cleaned skin of the 
thumb using an Autolet device (Owen Mumford). 
Blood was absorbed from the incision every few 
seconds with filter paper until the flow ceased; time 
to cessation of bleeding being recorded with a 
stopwatch. 

The filter paper was eluted in a measured volume 
of Isoton (physiological saline with preservatives to 
prevent bacterial overgrowth). The haemoglobin 
was converted to cyanmethaemoglobin, and the 
haemoglobin of the solution measured by col- 
Orimetry. From the baby’s haemoglobin measure- 
ment the same day the volume of blood eluted could 
be calculated. Volume estimations were made on a 
total of 82 estimations. Platelet counts and haemo- 
globin estimations were made as part of routine 
care. 


Results 
Normal range. In the well babies there was no 


correlation between bleeding time and gestational ` 
age, age at estimation, or birthweight. In 37 an 
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Fig. 1 Distribution of normal bleeding times. 
observation was made on a single occasion, and in 
the remainder serial observations were made on 
successive days. Thus a total of 82 observations form 
the histogram for definition of normal bleeding time 
(Fig. 1); 97% of these observations fall below 3-5 
minutes, which is therefore taken as the upper limit 
of normal. 


Reproducibility. Duplicate observations were per- 
formed in the same baby at the same time on 30 
occasions. Variation, expressed as the difference 
between the two results as a percentage of the larger 
result, varied from 0% to 32%, with mean variation 
9%. On 25 of the occasions the variation was less 
than 10%. 

The reproducibility of the method is, therefore. 
acceptable, and to minimise trauma the punctures 
were single at a given time thereafter. 


Volume estimations. The volume of blood eluted 
from babies with a normal bleeding time was always 
less than 0-15 ml: the volume of blood eluted from 
babies with a prolonged bleeding time was much 
greater, the mean being 0-27 ml. Student’s t-test 
applied to the means clearly shows two populations 
(Table 2). 


Abnormal bleeding time. Twenty seven ef the babies 
studied who were ill were identified with a prolonga- 
tion of bleeding time, often on several occasions. 


Table 2 Means of volumes of blood (ml) eluted from 
babies with normal and abnormal bleeding times 


aaa U 





No Mean (SD) 
Normal bleeding time 
(<3-5 minutes) 52 0-10 0-10 
Abnormal bleeding time 
(> 3-5 minutes) 26 0-27 0-22 


aaee 


Students f test on means. P=0-001 


Clinical problems included severe respiratory dis- 
tress syndrome, exchange transfusion, sepsis, liver 
failure, and birth asphyxia. Many of these babies 
had a low platelet count but in seven the bleeding 
time was long when the platelet count was normal. 
suggesting an abnormality of function rather than 
number. These 7 infants had a median gestational 
age of 27 weeks and were all receiving respiratory 
support for hyaline membrane disease. All 7 de- 
veloped ultrasound scan evidence of periventricular 
haemorrhage, and two subsequently died. 

The relation between platelet count and bleeding 
time is shown in Fig. 2. Ten of the babies with a 
prolonged bleeding time subsequently died, reflect- 
ing the severity of the associated illness. During the 
five month period from October 1983 to February 
1984 a total of 33 babies who subsequently de- 
veloped intraventricular haemorrhage had bleeding 
times measured before the bleed occurred. Fifteen 
of these measurements were abnormal. confirming 
the association between intraventricular haemor- 
rhage and prolonged bleeding time noted by Setzer 
et al? and also showing that the disturbance 
of platelet-capillary interaction seen with in- 
traventricular haemorrhage is not always a secon- 
dary phenomenon as has been suggested.’ It is of 
note that all the babies whose initial bleed was 
parenchymal were in this group. 


Discussion 


Measurement of bleeding time by this method is 
simple and rapid to perform with sterile disposable 
equipment and causes minimal disturbance to the 
infant, who remains in his own incubator. In several 
infants on transcutaneous monitoring no alteration 
in TcPo, could be seen. The device is cheap and 
easily obtainable. Use of the thumb as the chosen 
site for puncture avoids problems associated with 
laceration of superficial forearm veins,® and it is 
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Fig. 2 Scatterplot of platelet count against bleeding time. 







\~ easier to maintain an even pressure while activating 


the device. 

The method gives a bleeding time which is slightly 
shorter than previous work.” Large numbers of 
observations have not been made on preterm babies 
in the past, and previous workers mainly used 
template methods, which tend to give longer bleed- 
ing times than stab incisions (Table 3). The addition 
of volume estimations by an observer unaware of 
the bleeding time has served to confirm the reliabil- 
ity of the method, and the abnormal results. Few 
previous attempts, and none in neonates, have been 
made to measure the volume of blood used in the 
test and these gave widely differing figures, from 
0-005 ml to 13 ml.!° 

Neonatal platelets are known to be normal in 
number but to have impaired function, with abnor- 
mal adenosine diphosphate aggregation, * possibly 
due to, a ‘storage pool’ rather than an aspirin-like 
defect.” Bleeding time has been found to be normal 
in previous studies and the present study supports 
this finding, showing that in the well neonate the 
functional abnormality of platelet function does not 
affect platelet-capillary integrity. 

Disturbances of coagulation, however, are an 
extremely common problem in the newborn, 14 with 
reduced Cr-51 platelet survival shown in il 
neonates. Previous attempts at correction have not 
been successful in improving mortality.’°* One 
study showed a reduction in the incidence of 
intraventricular haemorrhage after correction,” but 
this diagnosis was by necropsy, now known to be 
inaccurate in the estimation of the incidence of the 
condition.” The present study suggests that 
measurement of bleeding time may identify those 
infants most at risk of intraventricular haemorrhage, 
and thus those in whom the administration of 
prophylactic agents would be most appropriate. In 
addition, the measurement of bleeding time, made 
easier by the use of a micromethod, will assist in the 


Table 3 Comparison of bleeding times, methods, and 
patients in previous studies 


Author Bleeding time Note 
(minutes) 
Duke 1910' (range) 1-3 Ear lobe stab 
Ivy 1941? (mean) 0-4 Forearm stab with 
venostasis, many did 
not bleed. 
Harker 1972? (mean (SD)) 4-5 (1-5) Template, adults 
Mull and Hathaway 1 4-05 (0-33) Spring lancet, forearm, 
(mean (SD)) neonates, none 
preterm 
or 1970!! (mean (SD) 3-18 (0-5) Template, adults 
1980° (mean (SD)) 3-4 (1-3) Tempiate, some 
‘ neonates, 6 preterm 
Setzer 1982° (mean (SD)) 3-3 (0-2) Simplate template 


included preterms 
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study of abnormalities induced by agents such as 
indomethacin and phototherapy. The’normal range 
established may also help to confirm suspected 
coagulation defects in infants in whom venepuncture 
is difficult and laboratory studies, therefore, unreli- 
able or unobtainable. 
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Short reports 


Cardiac arrhythmias misdiagnosed as epilepsy 
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SUMMARY A mother and three children presenting 
with syncope induced by exercise and emotion were 
diagnosed as epileptic. They, and three symptom 
free children, showed frequent ventricular and 
supraventricular tachyarrhythmias on ambulatory 
electrocardiographic monitoring. Three died before 
the correct diagnosis of disordered sympathetic 
innervation of the heart was made, but episodes of 
syncope and cardiac arrhythmias in the survivors 
have been successfully treated by propranolol. 


It is well known that episodic loss of consciousness 
may have a cardiac rather than cerebral origin. We 
present a family where these episodes were mis- 
diagnosed and treated as epilepsy. 


Case reports 


A mother and three of her thirteen children (Fig. 1) 
presented with syncopal attacks which had strikingly 
sumilar features. In each case the patient would fall 
to the ground unconscious without warning, no tonic 
or clonic movements occurred, and recovery of 
consciousness took place within a few minutes. The 
episodes had their onset in late childhood and 
occurred -only on exercise (for example running, 
walking up hill, lifting a heavy load) or with emotion 
(for example fear, anger). 

The mother (patient II.7 in Fig. 1) developed 
syncope on exertion or when emotionally aroused at 
the age of 11 years, attacks occurring about once a 
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Fig. 1 Family tree (with conventional pedigree notation). 
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month. No other family member of her or her 
parents’ generation suffered these attacks. Epilepsy 
was diagnosed in adolescence and a variety of 
anticonvulsant drugs were tried, without success. 
An electroencephalogram was normal. The attacks 
continued into adult life until the age of 46 years, 
when it was noted during one of her episodes that 
her heart was not beating. When assessed in a 
cardiac clinic she had no physical abnormalities, and 
a chest radiograph and echocardiogram were 
normal. An electrocardiogram was normal, with a 
sinus rhythm of 60 per minute and a QT interval 
corrected for heart rate (QT.) of 0:36 seconds 
(normal range 0-32 to 0-46 seconds). An ambulatory 
electrocardiogram recording was grossly abnormal 
showing episodes of severe ventricular arrhythmias 
even in the absence of symptoms. These included 
frequent multifocal ventricular ectopics with bi- 
geminy, couplets, triplets, and short runs of ven- 
tricular tachycardia. Occasional brief spells of supra- 
ventricular tachycardia were also seen. The 
presence of periods of sinus bradycardia (slowest 
heart rate 40 per minute) led to a diagnosis of sinus 
node disease (‘tachy-brady’ syndrome), and since it 
was felt that episodes of asystole were responsible 
for her symptoms, a transvenous pacemaker was 
inserted. Her syncopal episodes were perhaps less 
frequent after this, but more severe. A year later she 
collapsed and’was resuscitated with great dif- 
ficulty—she never regained consciousness and died 
a few weeks later. The pacemaker was found to be 
functioning correctly. 

Three children had similar episodes, starting in 
late childhood and precipitated by exercise and 
emotion. Patient III.1 was a tall, thin youth who 
attended a school for the educationally subnormal 
(M). He was diagnosed as an epileptic and treated 
unsuccessfully with phenobarbitone. An elec- 
troencephalogram and electrocardiogram (hear 
rate 55 per minute, QT, 0-37 seconds) were normal. 
He died suddenly at the age of 19 while playing 
football. A brother (patient II.3) with identical 
episodes was also labelled epileptic but not investi- 






> gated or treated. He collapsed and died at the age of 
16 while carrying a sack of potatoes. 

Patient III.8 is a thin, 14 year old boy with no 
physical abnormalities who attends a school for the 
educationally subnormal (M). His syncopal attacks 
started at the age of 11 years; he was diagnosed as 
epileptic and treated unsuccessfully with phenobar- 
bitone. An electroencephalogram and electrocar- 
diogram (rate 60 per minute, QT, 0-42 seconds) 
were normal. Further investigation was carried out 
when it was learned that his mother had cardiac 
arrhythmias. A chest radiograph and echocardio- 
gram were normal, but ambulatory electrocardiog- 
raphic monitoring showed arrhythmias similar to his 
mother’s (Fig. 2). The slowest heart rate was 55 per 
minute. An exercise test had to be stopped after 

f only 45 seconds as he became distressed and 
frightened and his electrocardiogram showed very 
frequent ventricular ectopics with short runs of 
ventricular tachycardia. As with his mother, a 
pacemaker was inserted because he was thought to 








d 






ig. 2 Excerpts from a 24 hour ambulatory electrocardio- 
phic recording of the 14 year old boy with syncopal 
acks (patient III.8). He was symptom free during the 
riod of the recording which shows: 






A 


(a) sinus rhythm, (b) ventricular ectopics and a brief run of 


ventricular tachycardia, (c) irregular ventricular 
tachycardia, (d) possible supraventricular tachycardia. 
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have sinus node disease, but his syncopal attacks 
and arrhythmias continued. After a few months, a 
diagnosis of disordered sympathetic innervation of 
the heart was made (similar to the prolonged QT 
syndrome but with a normal QT interval) and he 
was started on regular propranolol. On a daily dose 
of 160 mg, he has been free from further attacks for 
18 months and repeated 24 hour ambulatory electro- 
cardiographic recordings have been normal with no 
ventricular or supraventricular arrhythmias. 

The other 10 siblings were investigated by chest 
radiograph, electrocardiogram, echocardiogram, 
and 24 hour ambulatory monitoring. It was dis- 
covered that three younger children (III.10, HI.11, 
and III.12) age 7, 8, and 10 years showed identical 
arrhythmias to those of their mother and affected 
brothers. They have no symptoms, attend normal 
schools, and show no physical abnormalities apart 
from being rather thin. All other investigations were 
normal (heart rate 96, 96, and 90 per minute; OT, 
0-46, 0-41, and 0-39 second respectively). These 
three children have been treated with propranolol 
(60 mg/day), they remain symptom free, and re- 
peated 24 hour ambulatory electrocardiographic 
monitoring shows complete abolition of the ven- 
tricular and supraventricular arrhythmias. 


Discussion 


It seems likely that this family suffer from dis- 
ordered sympathetic innervation of the heart, a 
variant of the prolonged QT syndrome.’ Structural 
heart disease such as cardiomyopathy or a prolaps- 
ing mitral valve has been largely excluded by 
examination and cardiac investigation. Disordered 
generation of the cardiac impulse (sinus node 
disease) was the initial diagnosis, although this is 
rare in children except after cardiac surgery.” The 
diagnosis was made because of periods of sinus 
bradycardia, but these were not severe and the 
symptoms were unaffected by the insertion of a 
demand pacemaker. The prolonged QT syndrome 
may occur alone? as an autosomal dominant condi- 
tion or with severe nerve deafness’ as a recessive 
disorder. A variant has recently been described and 
reviewed ° in which the QT interval is normal but 
where severe ventricular arrhythmias occur on 
exercise or emotion. Syncope is probably due to 
ventricular fibrillation induced by the R on T 
phenomenon. It is not certain whether the normal 
OT patients are a distinct subgroup physiologically 
and genetically or whether they represent a ‘forme 
fruste’ of the prolonged QT syndrome. Beta block- 
ade is the first treatment in all variants and may be 
life saving. Left cervical sympathetic ganglionec- 
tomy has been used in resistant cases. 
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Syncope on exertion or emotion, whether or not 
accompanied by convulsions, is rarely epileptic and 
should be investigated for a cardiac cause. Initial 
investigations should include a chest radiograph, 
echocardiogram, and standard electrocardiogram; 
these should be followed by an examination of the 
heart rate and rhythm during exercise. This can be 
done by means of an exercise test or, more simply in 
children, by 24 hour ambulatory electrocardiog- 
raphic monitoring. An event marker on the monitor 
can be pressed if the child develops any symptoms 
during the 24 hours of the recording, so that the 
heart rate and rhythm at the time of the event can 
be identified when the tape is being examined. If 
these more extended tests of heart rhythm are 
not performed, this particular cardiac rhythm 
disorder, which is dangerous but treatable, will be 
missed. 


We thank Dr D I Johnston, Dr G K Morris, and Dr V Redding for 


their help with this family. Dr Southall is senior research fellow of 
the British Heart Foundation. 
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SUMMARY Maternal transmission of hepatitis B 
virus infection in relation to the hepatitis B e 
antigen/antibody system and serum hepatitis B 
virus-DNA were evaluated. Results indicate that 
hepatitis B virus-DNA analysis can identify hepatitis 
B serum antigen positive mothers who may transmit 
infection to their offspring. 


Perinatal transmission of hepatitis B virus infection 
from hepatitis B surface antigen positive mothers to 
their infants seems to be associated primarily with 
the presence of maternal hepatitis B e antigen.’ 
Most mothers who are hepatitis B e antigen positive 
transmit the infection to their infants, wnereas those 
who have antibody to hepatitis e antigen or are 
negative for both hepatitis B e antigen and antibody 
rarely infect their infants.” It has recently been 
shown, however, that perinatal transmission of 
hepatitis B virus infection may occur frequently, 
even in mothers positive for hepatitis B e antibody 


\ 


or negative for both hepatitis B e antigen and 
antibody.* * We evaluated the risk of perinatal 
hepatitis B virus transmission from asymptomatic 
hepatitis B surface antigen positive mothers in 
relation to the hepatitis B e antigen/antibody system 
and serum hepatitis B virus-DNA. 


Patients and methods 


While screening for hepatitis B surface antigen in 
the antenatal clinic, we identified 96 hepatitis B 
surface antigen positive pregnant women out of 1500 
tested. All were asymptomatic. Plasma from these 
women was stored frozen at —70°C until assayed for 
the following: hepatitis B core antibody, hepatitis B 
surface antibody, and hepatitis B e antigen and 
antibody (Abbott Laboratories); liver function test, 
(measured by standard laboratory methods); 
hepatitis B virus-DNA (spot technique according 
Scotto et al, 1983).° These determinations were also 
carried out in the respective offspring at birth and, 
thereafter, monthly for one year. All babies of 


Perinatal hepatitis B virus detection by hepatitis B virus-DNA analysis 57 


hepatitis B surface antigen positive mothers re- 
ceived three doses (0:5 ml each) of hepatitis B 
immunoglobulin at birth and at 3 and 6 months of 
age. 


Results 


Four (4%) of the 96 hepatitis B surface antigen 
positive pregnant women included in this study were 
positive for hepatitis B e antigen, 89 (93%) for 
hepatitis B e antibody, and three (3%) were negative 
for both markers (Table). 

Hepatitis B virus-DNA was detected in the serum 
of all the mothers who were hepatitis B e antigen 


Table Serum hepatitis B virus (HBV)-DNA in 96 
hepatitis B surface antigen positive pregnant women In 
relation to the hepatitis B e antigen/antibody system 


2a ee ee Eee eee 








No HBV-DNA concentration 
> ug/l 1 ug-100 1-10 ng/l 
ng/l 

Hepatitis B e antigen 

positive 4 2 2 
Hepatitis B e antibody 

positive 89 — 3 7 
Hepatitis B e antigen/ 

antibody negative 3 — 











positive and in 10 of those positive for hepatitis B e 
antibody (Figure). Two mothers positive for hepatitis 
B e antigen showed a high concentration of hepatitis B 
virus-DNA (over lug/l). The remaining two mothers 
positive for hepatitis B e antigen and three of the 10 
positive for hepatitis B e antibody showed hepatitis 
B virus-DNA values ranging from 1 ug to 100 ng/l. 
The remaining seven mothers positive for hepatitis 
B e antibody showed concentrations of about 1 ng/l 
of hepatitis B virus-DNA. 

At follow up, a transient hepatitis B surface 
antigen positivity lasting less than 15 days and 
associated with the development of hepatitis B core 
antibody IgM was detected in two infants, one of 
whom was born to a mother positive for both 
hepatitis B e antigen and hepatitis B virus-DNA and 
the other to a mother positive for hepatitis B e 
antibody and hepatitis B virus-DNA. These infants 
showed normal liver function tests and at 1 year of 
age were both positive for hepatitis B surface and 
core antibody IgG. 

One infant, born to a hepatitis B e antigen 
positive mother with hepatitis B virus-DNA in the 
serum, showed persistent hepatitis B surface anti- 
body positivity at 15 months. In all the other 
newborns concentrations of hepatitis B core anti- 
body IgG decreased progressively and became 
undetectable at 6 to 8 months of age; hepatitis B 
core antibody IgM was never found. 








A: 
B a 
. 
[ s0 
1 2 3 4 5 6 7 8 9 10 11 12 
Figure Autoradiogram of hepatitis B virus-DNA spot hybridisation. A (1, 5, 10), B (5, 8, 10), and C (1, 2, 3, 12) show 


serum samples positive for hepatitis B virus-DNA. 


Lane C (6, 7. 8) shows different dilutions of hepatitis B virus-cloned DNA (1 ug/l. 500 ng/l, 


and 100 ng/l). 
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Discussion 


This study shows that serum hepatitis B virus-DNA 
analysis is a very sensitive and specific method of 
identifying those hepatitis B surface antigen carriers 
who are at high risk of transmitting infection to their 
offspring. Hepatitis B virus-DNA was found in all 
mothers positive for hepatitis B e antigen for whom 
the risk of perinatal transmission was already 
established. A consistent proportion (11%) of 
mothers positive for hepatitis B e antibody, and, 
therefore, considered at low risk,!* showed hepa- 
titis B virus-DNA in the serum, indicating the 
presence of replicating hepatitis B virus and thus a 
high infectivity.’ 

Perinatal hepatitis B virus transmission occurred 
in only three offspring, all of whom were born to 
hepatitis B virus-DNA positive mothers. One of 
these mothers was also positive for hepatitis B e 
antibody and the others for hepatitis B e antigen. 

In evaluating these results it should be remem- 
bered that the maternal transfer of hepatitis B 
surface antigen in these babies may have been 
affected by the immunoglobulin administration, and 
this may explain why no persisting carrier of 
hepatitis B surface antigen was found among them. 
Our results suggest that transmission is primarily 


related to the presence of hepatitis B virus-DNA in 
the serum. The lack of a control group, however, 
and the smail number of subjects included do not 
allow any definitive conclusions on this point. 
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SUMMARY Three children with chronic diarrhoea 
secondary to laxative abuse are reported. Growth 
disturbance, a previously: unrecognised feature of 
this form of abuse, is recorded. 


Laxative abuse is well recognised as a cause of 
chronic diarrhoea in adults,’ but the diagnosis is 
rarely considered in children. Three children pre- 
sented with chronic diarrhoea secondary to laxative 
abuse during a three year period when 600 new 
referrals were assessed. 


Case reports 
Case 1. A 3 year old boy was referred with chronic 


diarrhoea. After an acute infection at 3 months of 
age, he had had diarrhoea every four to six weeks 


and passed up to eight watery stools each day for 
four to five days. A progressive fall off in growth 
occurred. The elimination of cows’ milk and gluten 
from his diet had not altered his clinical course. The 
parents had long standing marital conflicts and his 
mother had required psychiatric treatment: she 
denied laxative administration. 

The patient was a quiet, pale boy with height (87 
cm) and weight (10-8 kg) both below the fifth 
centile. The remainder of the physical examination 
was normal. Stool smear contained no neutral fat or 
fatty acid crystals. Haematological and biochemical 
assessment, stool examination, and stool culture 
were all normal. Dietary assessment of caloric 
intake varied from 32 to 80% of recommended 
nutritional intake. s 

On assessment in hospital, stools were initially 
normal, but two days later became watery. They 
were negative for reducing substances. Stool elec- 


‘%~ trolyte concentrations were sodium 88 mmol/l, 


f 


chloride 77 mmol/l, and potassium 57 mmol/l. The 
addition of sodium hydroxide to the stool and urine 
produced an intense pink colour and laboratory 
testing confirmed the presence of phenolphthalein. 

When confronted with the diagnosis the mother 
admitted giving him laxatives. The family was 
referred to the Child Abuse Service. During 
psychotherapy it was learned that the mother had 
herself been the victim of child abuse. The child’s 
diarrhoea resolved when laxatives were stopped and 
he was discharged to foster care with the aim of 
eventual family reunification. 


Case 2. A 3 year old boy with intractable diarrhoea 
was admitted for assessment. He had been adopted 
as an infant and had suffered only minor infections 
until 18 months of age. From 18 months to 3 years 
he passed from five to 12 explosive watery stools 
each day. Growth parameters had shown a progres- 
sive fall from the 50th centile. Extensive previous 
investigations had yielded negative or normal results 
and ruled out infectious, inflammatory, or metabolic 
causes of his diarrhoea. Hyponatraemia and acidosis 
at the time of severe diarrhoea were the only 
abnormalities ever detected. Cows’ milk-free diet, 
elemental diet, cholestyramine, and disodium cro- 
moglycate treatment failed to control the diarrhoea. 
Satisfactory weight gain had only been achieved 
during three periods of total parenteral nutrition. 

At the time of admission his height (86 cm) and 
weight (9-8 kg) were both below the fifth centile. He 
had diminished subcutaneous tissue, but otherwise 
the physical examination was normal. Serum sodium 
was 126 mmol/l and serum bicarbonate 11 mmol/l. 
Stool sodium was 88 mmol/l, potassium 60 mmol/l, 
and chloride 93 mmol/l. The addition of sodium 
hydroxide to stool and urine produced a bright red 
colour and laboratory assessment identified the 
presence of phenolphthalein. 

The mother was confronted, and admitted ad- 
ministering laxatives to-the child. The family was 
referred to the Child Abuse Service. The boy’s 
diarrhoea ceased promptly and he showed rapid 
weight gain.” 


Case 3. A 13 year old girl was referred because of a 
three month history of passing 15 to 30 watery stools 
each day. She also complained of vomiting and 
anorexia and had lost 10 kg in weight. Extensive 
investigations before referral failed to find any 


; “infection or evidence of inflammatory bowel dis- 


ease. Past history and family medical history were 
non-contributory. Her parents had been divorced 
four years before the onset of.the symptoms and 
there was still considerable familial discord. 
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On examination, she was withdrawn and de- 
pressed. Her height (171 cm) was at the 95th centile 
and weight (48-2 kg) at the 50th centile. Physical 
examination was otherwise normal. A stool smear 
was unremarkable, and stool cultures were .again 
negative. Stool electrolytes were sodium 88 mmol/l, 
potassium 25 mmol/l, and chloride 98 mmol/l. 
Addition of sodium hydroxide to stool specimens 
produced a colour change characteristic of phenoph- 
thalein. The diagnosis of laxative abuse was initially 
denied by the girl and elicited a hostile response 
from the parents. Laxative tablets were found in the 
girl’s purse, her locker at school, and in her room at 
home. She later admitted to taking laxatives because 
of her depression and feelings of worthlessness. 
Family psychiatric treatment was begun. The di- 
arrhoea ceased abruptly and she gained 4-2 kg in the. 
first month after discharge from hospital. 


Discussion 


Recognition of factitious illness in children followed 
some time after the description of Munchausen’s 
syndrome in adults, but is now well described.? 
These three children had features which, when 
present, should alert the clinician to the possibility 
of laxative abuse. All had a history of chronic watery 
diarrhoea, growth disturbance believed to be secon- 
dary to inadequate caloric intake, and disturbed 
family dynamics. Severe fluid and electrolyte dis- 
turbance occurred in one patient and has been 
previously recognised as a feature of laxative abuse 
in children.? * The symptoms that develop with 
laxative abuse enabled the parent and child to 
receive attention andto escape from the home 
environment. 

The diarrhoea produced by stimulant laxatives 
has the features of a secretory diarrhoea. The stools 
persist despite the cessation of oral intake; they are 
voluminous, watery, and free of blood, pus, or 
abnormal amounts of fat and carbohydrate; and the 
normal stool electrolyte concentrations are altered. 
There is a noticeable increase in the sodium chloride 
content and loss of the osmotic gap between stool 
electrolyte concentrations and osmolality that is 
seen in osmotic diarrhoea. Alkalinisation of stool or 
urine containing phenolphathalein or aloes, pro- 
duces a colour change to red, pink, or mauve. This is 
shown by the slow addition of NaOH to stool or 
urine. Senna can be detected by the addition of 
sulphuric acid and carbon tetrachloride to urine.” A 
chromatographic method can detect all the phenolic 
and anthraquinone laxatives in urine up to 32 hours 
after ingestion.° 

Our experience suggests that laxative abuse is not 
rare and should be considered in any infant or older 
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child with persistent unexplained diarrhoea. Addi- 
tional clues to the diagnosis are growth disturbance, 
electrolyte abnormalities, and social and psycho- 
logical disturbance within the family. 
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Diarrhoea due to Cryptosporidium in acute lymphoblastic leukaemia 


I J LEWIS, C A HART, AND D BAXBY 


Regional Unit of Paediatric Haematology and Oncology, Alder Hey Childen’s Hospital, Liverpool, and 
Department of Medical Microbiology, University of Liverpool 


SUMMARY We describe a case of recurring crypto- 
sporidiosis during immunosuppressive treatment. 
The infection occurred after contact with an affected 
kitten and followed a less severe course than 
expected. After withdrawal of immunosuppressive 
treatment the infection resolved. 


The protozoan parasite Cryptosporidium is in- 
creasingly recognised as a cause of enterocolitis in 
humans. In immunologically competent individuals, 
the commonest manifestation is explosive watery 
diarrhoea usually accompanied by vomiting, anor- 
exia, cramping abdominal pains, and low grade 
fever. This is a self limiting illness lasting three to 14 
days. 

Cryptosporidiosis in tmmunocompromised pa- 
tients is characterised by intractable watery diarrhoea. 
that is resistant to antimicrobial treatment and is 
associated with high mortality. We report a case of 
recurring cryptosporidiosis in a child on mainten- 
ance treatment for acute lymphoblastic leukaemia in: 
whom the disease followed a less severe course than. 
is usually recognised in immunocompromised sub- 
jects and which followed contact with an infected: 
- kitten. 


Case report 
A 5% year old boy was diagnosed as having acute 


lymphoblastic leukaemia (non B, non T, c-ALL*”*) 
at the age of 4 years 9 months and was treated 


according to the Medical Research Council UKALL 
VIII A protocol. Nine months after diagnosis, while 
on maintenance treatment and in haematological 
remission, he presented with a brief history of 
anorexia, nausea, and loose stools. This coincided 
with similar symptoms in both parents and a sister. 
There were no abnormal clinical or laboratory 
findings and treatment was continued. The symp- 
toms rapidly resolved in the rest of the family but 
continued for the subsequent four weeks in the 
patient. He became increasingly anorexic with 
intermittent vomiting, had between one and two 
profuse, watery, yellow stools per day, and suffered 
just over 10% weight loss. 

Investigations six weeks after the onset of symp- 
toms showed a haemoglobin concentration of 11-6 
g/dl, total leucocyte count 3-5x10°/A, neutrophils 
1-75x10°/, lymphocytes 0-7x107/1, monocytes 
0-98x10°/1, eosinophils 0-07x10°/1, and platelets 
384x10°/1. Bone marrow aspiration showed a mar- 
row in remission with dyserythropoietic features. 
Urea, electrolytes, liver enzymes, serum proteins, 
and iron were normal. Serum folate was 1-4 mg/l 
(normal 3-12 mg/l), red cell folate 105 ng/ul (normal 
200-700 ng/ui). His one hour p-xylose absorption 
was 0-49 mmol/l (7-3 mg/100 ml) (normal 1-33 
mmol/l (20 mg/100 ml)). Bacterial and viral stool 
cultures were negative on a number of occasions, 
but oocysts of Cryptosporidium were detected on 
microscopic examination of stools using a safranin- 
methylene blue method.” A jejunal biopsy showed 
noticeable cellular infiltrate but no abnormalities of 
the villi. Cryptosporidial trophozoites were found in 
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Figure Jejunal biopsy showing cryptosporidial 
trophozoites attached to mucosa (X 1300). 


Giemsa stained sections (Figure) and on electron 
microscopy. 

Stool specimens from other family members were 
negative for Cryptosporidium oocysts. It was dis- 
covered, however, that the family had obtained a 
kitten two weeks before the onset of symptoms. The 
kitten had had occasional, loose stools and a sample 
obtained from her contained  cryptosporidial 
oocysts. 

Immunosuppressive drugs were stopped. Ihe 
patient and cat were followed with thrice weekly 
stool examinations. The cat’s stools were negative 
after the first sample. The patient continued to have 
symptoms of anorexia and loose stools for a further 
two weeks and was then started on nalidixic acid. 
His symptoms gradually resolved over the subse- 
quent two weeks. The number of oocysts in his 
stools diminished and eventually cleared completely 
forty five days after diagnosis. After a repeat bone 
marrow aspiration he was restarted on maintenance 
treatment. 

Six weeks after restarting treatment the patient’s 
stools became slightly more watery and yellowish in 
appearance. Repeat examination again showed in- 
fection with Cryptosporidium. Further stool samples 
were obtained from the family cat and these were 
again positive. The patient’s immunosuppressive 


drugs were withdrawn and he was restarted on 
nalidixic acid. His abnormal symptoms improved 
within a few days but he continued to excrete 
oocysts for a period of two and a half weeks. The cat 
was removed from the house and observed in an 
animal hospital. The cat’s stools again became 
negative for Cryptosporidium after a two week 
period. 


Discussion 


The only previous patient reported with cryptospori- 
dial infection during maintenance treatment for 
acute lymphoblastic leukaemia had severe and 
profuse watery diarrhoea with 25 to 40% daily 
weight loss.* This is comparable with many of the 
reports of cryptosporidiosis in immune compromised 
patients, especially those with the acquired im- 
mune deficiency syndrome. Our patient followed a 
less severe and more chronic course than is usually 
recognised, although there have been occasional 
reports implicating Cryptosporidium in chronic 
diarrhoea.* 

The first cases of human cryptosporidiosis were 
diagnosed by showing organisms in the duodenal or 
jejunal mucosa. In recent years a number of simple, 
rapid, sensitive, and cheap techniques have been 
developed for identifying cryptosporidial oocysts in 
stools, including the method used in this patient.’ 
The widespread adoption of these techniques would 
result in an increased incidence of diagnosis and 
greater understanding of the natural history of this 
infection. 

Antimicrobial treatment for cryptosporidial infec- 
tion has been singularly unsuccessful in previous 
reports, despite the use of a wide variety of 
potentially active drugs.” Quinolones have not been 
previously used in cryptosporidiosis and although 
our patient improved after treatment with nalidixic 
acid, we felt that his improvement was probably 
associated with concurrent withdrawal of his im- 
munosuppressive maintenance treatment. 

It seems probable that our patient became in- 
fected as a result of contact with the family kitten. 
Transmission of Cryptosporidium from cat to man 
has rarely been described,” although infection in 
man is well recognised as occurring as a result of 
contact with other mammals. ' 

It is noteworthy that this patient had a second 
episode of infection that coincided with the recur- 
rence of oocysts in the cat’s stools. Relapsing disease 
is recognised as occurring in calves and lambs but 
has not been well described in cats or humans. 

It is, therefore, important that the identification 
of cryptosporidial diarrhoea in immune compro- 
mised patients should be accompanied by a careful 
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search for possible contact with animals and, if 
necessary, removal of the offending animal from the 
home. 

In- view of the potentially serious effects of this 
infection, it is important to consider Cryptospor- 
idium in the differential diagnosis of both acute and 
chronic diarrhoea in immune compromised subjects. 


We thank Dr John Martin for allowing us to report his patient. 
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Complications of diazoxide in the treatment of nesidioblastosis 


M E McGRAW AND D A PRICE 
Royal Manchester Children’s Hospital 


SUMMARY ‘Two children with hypoglycaemia secon- 
dary to hyperinsulinaemia were treated with diaz- 
oxide. They suffered serious side effects of cardiac 
failure and truncal ataxia. 


The usefulness of diazoxide, a non-diuretic ben- 
zothiadizine, in the management of severe hypogly- 
caemia is well documented.!* To date, reported 
side effects have been minimal and have not affected 
clinical management. We report two patients in 
whom severe side effects attributable to diazoxide 
have been encountered. 


Case reports 


Patient 1. This boy was born at 38 weeks’ gestation 
after a normal pregnancy and delivery to a healthy 
23 year old mother. His birthweight was 4-5 kg; the 
birthweights of his two female siblings were 3-7 kg 
and 3-5 kg. There was no maternal or family history 
of diabetes. The parents are both from Pakistan and 
are first cousins. On examination he was noted to 
have plethora, a cherubic appearance, length 55 cm 
(greater than the 90th centile), and head circumfer- 
ence 34 cm (50th centile); the remainder of the 
examination was unremarkable. 

At 36 hours he was noticed to be irritable and 


then had a grand mal convulsion. His blood glucose 
concentration was 0-8 mmol/l (14-4 mg/100 ml) and 
he was therefore begun on dextrose infusion of 10 
mg/kg/minute and intravenous hydrocortisone. -He 
remained hypoglycaemic until a glucagon infusion 
was started, after which his glucose concentration 
became normal. Insulin and C peptide concentra- 
tions on two separate occasions confirmed hyperin- 
sulinaemia (insulin 13 and 15 mUA, C peptide 1-6 
and 1-8 pmol/l (4:8 and 5-4 ng/l), and glucose 1-0 
mmol! (18 mg/100 ml) on both occasions, Treatment 
with oral diazoxide was initiated at 10 mg/kg/day 
increasing to a maximum of 22 mg/kg/day. All other 
treatment was gradually stopped and by day 15 he 
maintained a blood glucose concentration around 
6 mmol/l (108-1 mg/100 ml) on full oral feeds and 
diazoxide alone. 

On day 18 he became generally unwell with 
tachypnoea, tachycardia, and poor feeding. On 
examination he was not feverish, had a respiratory 
rate of 70 per minute, and a heart rate of 180 per 
minute with a hyperdynamic right ventricle and a 
loud systolic murmur heard in the pulmonary area. 
There was no hepatomegaly and his weight had 
remained stable. A chest radiograph showed in- 
creased lung vascularity and mild cardiomegaly, and 
an echocardiogram was normal apart from a poss- 
ible patent ductus arteriosus. Treatment with 
digoxin and diuretics was begun but there was little 
cr no clinical improvement. 


Complications of diazoxide in the treatment of nesidioblastosis 63 


On day 33 cardiac catheterisation showed no 
abnormality and it was felt that his symptoms of 
cardiac failure were secondary to diazoxide treat- 
ment. Diazoxide was gradually reduced and by day 
45 his symptoms had resolved on a dose of 2 
mg/kg/day. Diazoxide was then stopped resulting in 
a blood glucose concentration of 2-2 to 3-6 mmol/l 
(39-6 to 64-8 mg/100 ml) during which time he was 
completely wel. . 

On day 54 he became clinically and biochemically 
hypoglycaemic with a blood glucose value of 0-8 
mmol/l (14-4 mg/100 ml). The blood glucose concen- 
tration remained under 2 mmol/l (36 mg/100 ml) 
despite a glucose infusion of 4:5 mg/kg/minute in 
addition to oral feeds and so glucagon was given and 
oral diazoxide recommenced. Despite diazoxide (4 
mg/kg/day) and a diuretic, he required a dextrose 
infusion of 6 mg/kg/minute in addition to oral feeds 
to maintain a normal glucose concentration. On this 
treatment he again became tachypnoeic, tachycar- 
dic, and fed badly. A subtotal pancreatectomy was 
performed. Histology confirmed nesidioblastosis. 


Patient 2. This boy presented at 842 months of age 
with a two month history of screaming attacks and 
‘going blank’. He had been born at 36 weeks’ 
gestation with a birthweight of 3-6 kg. He had had 
no perinatal problems and his subsequent develop- 
ment had been normal. On examination his weight 
was 10-28 kg (greater than the 90th centile) and his 
length and head circumference were on the 50th 
centile. Investigations showed hypoglycaemia with a 


‘blood glucose profile on two hourly feeds of 1-2 to 


2:5 mmol/l (21-6 to 45 mg/100 ml). During this time 
he was completely asymptomatic. There was no 
evidence of ketosis; cortisol and growth hormone 
concentrations and ultrasound of the pancreas were 
normal. Insulin and C peptide values when hypogly- 
caemic were 21 mU/l and 1-28 pmol/l (3-8 ngi) 
respectively. His condition became stable on di- 
azoxide (7:2 mg/kg/day) with blood glucose levels of 
4 to 6 mmol/l (72 to 100 mg/100 ml). At home he 
continued to have episodes of hypoglycaemia and 
the dose was therefore increased to 10 mg/kg/day. 

At the age of 12 months he was readmitted to 
hospital with a two month history of ataxia. On 
examination he was found to have noticeable truncal 
ataxia with no other neurological abnormality. His 
electroencephalogram and computed tomogram 
were normal. Subtotal pancreatectomy, considered 
to be indicated by medical attendants, was refused 
by the parents. He improved on procyclidine (1-25 
mg tds) but the neurological signs did not resolve. 
As his blood glucose profile showed nocturnal 
hypoglycaemia (blood glucose 2 to 2:5 mmol/l (36 to 
45 mg/100 ml)) diazoxide was increased further to a 


dose of 10 mg/kg/day. Over the subsequent year his 
ataxia has remained a problem, although his de- 
velopment and intelligence quotient remain normal. 
At the age of 2 years his blood glucose concentration 
remains stable on 12 mg/kg/day diazoxide. 


Discussion 


In the early series on diazoxide in infancy,” the 
predominant side effect observed was hypertrichosis 
lanuginosa. The doses administered were in the 
range of 10 to 15 mg/kg/day. More recently * doses 
of 20 to 25 mg/kg/day have been advocated in an 
attempt to avoid surgery, and more serious side 
effects on these higher doses may become apparent. 

Diazoxide causes a reduction in free water clear- 
ance and renal sodium retention, which may lead to 
cardiac failure; this may be controlled by the 
concurrent use of a diuretic. Symptoms of cardiac 
failure in the absence of appreciable weight gain and 
the failure of response to diuretic treatment led us to 
suspect a coexisting congenital cardiac anomaly in 
the first infant. The absence of any such defect poses 
the question whether diazoxide was exerting a direct 
cardiotoxic effect, a feature not previously reported. 
That the child’s symptoms were due to treatment is 
suggested by the clear temporal association between 
the two. 

A wide range of extrapyramidal symptoms® have 
been observed in 15% of adults on oral diazoxide 
during the chronic management of severe hyperten- 
sion. Their occurrence in children has not previously 
been described. The gross ataxia seen in our second 
patient was felt to be extrapyramidal in origin and 
was improved, although not abolished, by anti- 
Parkinsonian treatment. In view of the risk of 
hypoglycaemia and parental reluctance to subtotal 
pancreatectomy, we were unable to stop diazoxide, 
and thus polypharmacy was felt to be a justifiable 
alternative to surgery. 

Diazoxide proved a useful and effective agent in 
controlling hypoglycaemia in both of our patients. 
Treatment was complicated, however, by serious 
side effects which necessitated stopping it in one 
patient. With the more widespread use of diazoxide 


‘in higher doses, clinicians should be aware of the 


wide range and potentially serious nature of the side 
effects that may be encountered. 
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Accidents in Malawi 


D SIMMONS 
Charing Cross Hospital Medical School, London 


SUMMARY The frequency and types of children’s 
accidents during a two month period in Malawi are 
described, showing that these are at least as numer- 
ous as in developed countries. It is suggested that 
preventive measures and an improvement in im- 
mediate treatment are required. 


Accidents are the most common cause of child death 
in developed countries.! In- developing countries 
their importance is often overshadowed by the 
problems of infection and malnutrition; however, 
where valid statistics are available, accidents are at 
least as numerous.’ This study describes the fre- 
quency and types of children’s accidents in Malawi, 
Central Africa during a two month period. 


Methods 


The survey was carried out in Kamuzu Central 
Hospital, Lilongwe, which serves 2 district of 
850 000 and includes an urban population in the 
nation’s capital and a rural population. It is also a 
referral centre for the 2-6 million people of the 
Central Region of Malawi. 

All admissions to the paediatric ward during July 
and August 1983 were recorded. Details of 
accidental injuries including age, sex, site of acci- 
dent, objects involved, type and site of wound, and 
whether or not the child died were obtained from 
hospital records and where possible, parents were 
interviewed to corroborate this information. 

In addition to the hospital study, a house to house 
survey was carried out in conjunction with a blood 
pressure survey in a housing estate in the city and in 
a rural village 22 miles from the city. Details on all 
children who had experienced an accident in the two 
months before the interview and whether this had 
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resulted in a visit to the local health centre were 
recorded. 


Results 


Seventy seven (9-7%) of the 777 paediatric hospital 
admissions in the two month period were the result 
of accidents (Table 1). Overall, more boys than girls 
were admitted to hospital because of an accident, 
but there was no significant difference in the 
proportion of admissions between boys and girls. 
The proportion of admissions due to accidents 
increased with age. 

Burns and scalds accounted for 21 (27:3%) of the 
accidents and were the commonest cause of hospital 
admission in children aged under 4 years; two 
children subsequently died. All the burns resulted 
from falling into open fires in the home. Two thirds 
of the burns affected more than one area of the 
body. One of the burns followed an epileptic fit, 
a more frequent occurrence than is suggested by this 
study. The events described are an ‘aura’ of feeling 
cold, moving to the fireside for warmth, and 
subsequently fitting and falling into the fire. 

Fractures (25 (32%)) were the commonest single 


Table 1 Accidents as a proportion of hospital admissions 


Age Total no of admissions Total no of accidents 


(% of admissions) 
Boys Girts Bays Giris 

1 118 118 3 (2-5) 4 (3-4) 
14 223 169 22 (9-9) 15 (8-9) 
5-9 64 48 16 (25-0) 11 (22-1) 
10-14 16 i9 3 (18-9) i (5-3) 
Not known 1 i i 1 

Total 422 355 45 (10-7) 32 (9-0) 


Lidf boys v girls, P> 0-05. 


Table 2 Accidents reported in the house to house survey 


Area No of No (%) of Proportion (%) 
children in accidents in 2 necessitating a 
area months visit to a health 

cenite 

Falls Estate 

(urban) 596 21 (3-6) 12/21 (57) 

Gunde & Msinje 

(rural) 10 (2:5) 5/10 (50) 


cause of hospital admission, especially in the 5 to 9 
year age group, and most were caused by falls. 
Three children had fallen from their mother’s or 
sister’s back. Although five road traffic accidents 
occurred, most resulting in head injuries (one fatal), 
rural hazards were more frequent. Ox carts were 
involved in four accidents, resulting in fractures. 
Cattle injured three children, two of them seriously: 
one was gored in the abdomen, and the other, who 
was gored in the chest, fractured a number of ribs 
and subsequently developed a pneumothorax. 
The remaining 31 (40-:2%) accidents included 12 
poisonings from various fruits, vegetables, tablets, 
and paraffin; four foreign body ingestions; and 15 
other injuries, two of which were fatal. No snake 
bites were reported. 

Five of the 87 (5-7%) deaths during the two 
months of the study were due to accidents. Besides 
the three deaths already mentioned, a further baby 
died from sepsis after accidental laceration and one 
child died after being bitten by a rabid dog. 

The house to house survey, which covered 97-6% 
of women in the urban area and 98-6% of women in 
the rural area, showed that 3-6% of children in the 
urban area and 2-5% of children in the rural area 
had suffered an accident over the two month study 
period (Table 2). Nearly half of these children 
visited a health centre. This suggested that as many 
as 21% of urban children and 15% of rural children 
would experience an accident each year and half of 
these accidents would necessitate a visit to a health 
centre. 


Discussion 


The impact of accidents in children under 5 years is 
overshadowed by malnutrition and infection; they 
are still, however, an important cause of hospital 
admission in this group, and become increasingly so 
after this age. Although it is difficult to extrapolate 
to annual figures because of sample size and 
seasonal differences, this survey highlights accidents 
as a cause of both mortality and morbidity. 

In the United Kingdom accidents are responsible 
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for 15 to 40% of paediatric admissions,” ? 26-3% of 
deaths in children aged over 1 year,’ and 19-8% of 
all children admitted to hospital annually.’ It is 
possible that trivial injuries assume greater import- 
ance in developed countries and the easier access to 
medical facilities could partly explain this. 

The most common accidents resulting in hospital 
admissions were those caused by fractures and 
burns. Similar findings were reported from rural 
Senegal,° but other studies in developing countries 
have shown different causes to be of greater 
importance.’ In rural and urban schools in Benin, 
41% of accidents were traffic accidents, 13-5% were 
bites, and 13% were from sharp pointed objects.° 
These differences are possibly due to disparities in 
populations surveyed. 

The role of Kamuzu Central Hospital as a referral 
centre biases the results towards more serious 
accidents. There could also be an underestimate in 
the number of accidents in children over 9 years as 
many were referred to adult wards and, therefore, 
could not be included in the survey. 

Preventive measures and an improvement in 
immediate treatment are required to reduce the 
impact of children’s accidents. Prevention requires a 
long term approach beginning with an increased 
awareness that children’s accidents are an important 
cause of death and disability, and identification of 
the major areas where prevention is possible. 

Health education, including road safety and the 
dangers to children of open fires and hot pans, needs 
to reach parents and children alike, and a school 
based health education programme would be benefi- 
cial. Specific measures, particularly for the preven- 
tion of burns and scalds, would be difficult without 
appreciation of the hazards. Cost would exclude 
many safety devices; fireguards and other simple 
measures may help, but could interfere with cook- 
ing. Most fires in the villages were on the floor, and 
raising them, if done cheaply and safely, would be 
beneficial. 


This study was supported by a Medical Research Council Student 
Elective award. I thank Dr M W Mbvundula and Wilfred Nkoma in 
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1983, Dr C S Peckham, Dr J Paget Stanfield, Dr W A M Cutting 
and, sadly, the late Dr W C Marshall. 
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Re-evaluation of saliva fcr monitoring theophylline concentrations 


G W RYLANCE, D T BESWICK, R E CULLEN, AND D G V ROBERTS 
Children’s Hospital, Ladywood Middle vay, Birmingham 


SUMMARY Variability of the mixed <aliva/plasma 
theophylline relation was examined ia seven chil- 
dren aged 2 to 13 years. Good correlacion between 
plasma and saliva concentrations was found, but on 
the three occasions there was considerable inter- 
‘and intrapatient variability. There was ao significant 
or consistent relation between unstimulated and 
stimulated saliva concentrations or between saliva 
concentrations and sample volumes. Plasma 
theophylline concentrations cannot Þe predicted 
accurately from saliva values. 


Theophylline is an effective bronchodilator for both 
acute medical treatment and prophylaxs of asthma. 
Bronchodilator effect and toxicity are cDsely related 
to plasma concentration, and optimum treatment in 
adults is usually achieved when the plasma theophy]- 
line concentration is maintained within the range 10 
to 20 mg/l (55 to 110 pmol/).! This therapeutic 
range has not been confirmed in children, although 
decreased symptoms have been noted m a group of 
children when concentrations averagec 13 mg/l (67 
mol/l) compared with a mean value below 10 mg/l.” 

There are large intersubject differences in 
theophylline pharmacokinetics in chilcren. Plasma 
theophylline concentrations need to be monitored, 
therefore, in order to establish the dose required to 
achieve concentrations within the therapeutic range, 
which, it is assumed, is equally azplicable to 
children. 

Saliva sampling is used to monitor crug concen- 
trations of some anticonvulsants,’ and its use to 
monitor theophylline has been suggested.* * The 
evidence in the published reports, however, does 
not always support this view.° ’ This study aimed to 
examine the validity of using saliva for monitoring 
theophylline by examining the effects cn the saliva/ 
plasma theophylline ratio of certain factors known 
to affect the saliva/plasma relation ot drugs gen- 
erally. 


Methods 


Seven children aged 2 to 13 years were included in 
the study, which had been approved by our local 
research ethical committee: informed parental con- 
sent was obtained. None of the children had liver or 
kidney disease, and none were receiving drugs 
known to affect theophylline disposition. No 
attempt was made to minimise dietary xanthines on 
the day before or during the study periods. 

Each child was studied on three separate occa- 
sions. Firstly, after a constant rate infusion into a 
peripheral vein of approximately 3-5 mg/kg amino- 
phylline (79% theophylline, 21% ethylene diamine) 
over 20 minutes. Two saliva samples (one unstimu- 
lated, one stimulated by citric acid crystals) and a 
venous blood sample (1 mil- via an indwelling 
heparinised catheter) were obtained before and at 
hourly intervals for 10 hours after completion of the 
infusion. Saliva samples were collected in children 
aged under 4 years by a mucus extractor, and older 
children were asked to spit into a container until 
approximately 2 to 4 ml of mixed saliva was 
collected. Thorough mouth washing took place 
before and after each sampling. 

The children were then studied on two subsequent 
occasions during regular, oral sustained release 
aminophylline or theophylline treatment given in 
equal 12 hourly doses at 8 am and 8 pm. Six children 
received Phyllocontin (Napp Laboratories) and one 
received Theo Dur (Fisons). Each study was within 
two weeks and after at least five days of the 
preceding study, and on each occasion hourly 
samples (two saliva, one blood as above) were 
collected between morning and evening doses. The 
weight related dose increased with time and was 
different on each occasion within each individual. 

The volumes of the saliva samples were measured 
and the samples centrifuged and stored at —20°C 
until assayed for theophylline (EMIT (Syva)). The 
lower limit of the assay was 1-0 mg/l (5-5 pmol/l). 
The within run and between run coefficients of 
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Table 1' Relation between unstimulated (UCs) and stimulated 


children on different dosage regimens of aminophylline 


' Correlation coefficlent Cp v UCs 0-72 
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variation for the assay were 2:5% (x=15-0 mg/l, 
n=10) and 5-8% (x=15-0 mg/l, n=10) respectively. 


Results 


The results are shown in Table 1. Despite a highly 
significant correlation between the plasma theophyl- 
line concentration and saliva theophylline con- 
centration (stimulated and unstimulated) (r=0-79, 
n=224, P<0-001), there was marked inter- and 
intrasubject variability in the correlation coefficients 
calculated from data on the three separate occa- 
sions. The saliva/plasma ratio varied both between 
and within subjects. This ratio (expressed as a 
percentage) varied between 32:2% and 66-8%. 

There was no significant or consistent relation 
between the stimulated and unstimulated saliva 
concentration, as shown by the poor and variable 
correlation coefficients between the two parameters 
(Table 1). Neither was there any consistent relation 
between sample volume and saliva concentration, 
nor between the time from dosing and the saliva/ 
plasma ratio. e 

The relation between sample type and plasma 
concentration is given in Table 2, which also shows 
the errors in predicting plasma concentrations from | 
those of saliva using the least squares regression 
equations. 


Discussion 


Saliva has been substituted for .plasma in- the 
therapeutic monitoring and in pharmacokinetic 
studies of a number of drugs. Its collection with or 
without prior stimulation of flow is considered to be 
convenient, painless, and non-invasive. The saliva 
concentration of some drugs is similar to that of the 
free fraction in plasma and so its use represents a 
further advantage over methods using plasma. 

The usefulness of saliva in monitoring theophyl- 
line treatment remains unproved, and conclusions in 
the published reports are conflicting. Most of these 
have described saliva/plasma theophylline relation | 
in large groups of patients and few have looked at 
intrasubject variation during one dose interval, at 
different plasma concentrations, or over intervals of 
time. 

A number of possible causes for large inter- and 
intrasubject variation have been suggested. Saliva 
flow rate did not affect the saliva/serum ratio in 
adults reported by Culig et al, but seemed to 
minimise variation in the saliva/plasma ratio in 
another group. We found no effect and no signifi- 
cant difference between stimulated and unstimu- 
lated samples. The use of a- mucous extractor, 
however, to obtain ‘unstimulated’ saliva may in 
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Table 2 Relation between saliva type and plasma concentration and the error in predicting plasma 


concentrations from saliva 

sample No of Correlation coefficient x v 
samples plasma concentration 

Unstimulated saliva 99 0-76 

Sdmulated saliva 125 0-84 

All saliva 224 0:79 


x= Concentration of sampic type. 
Conversion—traditional units to SI: theophylline 1 mg/l~5-56 pmol, 


itself be stimulatory, and repeat specimens, albeit 
unstimulated, collected before stimulated ones may 
by Pavlovian effect be representative of stimulated 
saliva. The effect of pH, reported to be negligible by 
Levy et aÊ was not considered in this study, and the 
lack of pH effect has recently been confirmed by 
Knott et al.? 

The mean saliva/plasma ratio in all samples in this 
study (0-49) was similar to that found by other 
authors, and the highly significant correlation coeffi- 
cient of 0-79 (P<0-001) between all samples of saliva 
and plasma seems to suggest that substitution of 
saliva for plasma may be reasonable. The wide inter- 
and intrasubject variation, however, in the saliva/ 
plasma ratio, unaccounted for by the type of sample 
collection, volume, or whether the timing follows 
single dose or represents steady state, proves 
otherwise. 

Although standardisation within a centre, exper- 
tise in collection, and great attention to mouth 
hygiene and cleansing may be expected to reduce 
the saliva/plasma variation, one of us (GWR) now 
has personal experience of collecting over 2000 
saliva specimens of different type, and, in spite of a 
consistent thorough approach, the wide variation is 
evident in this study. 

Variation in plasma protein binding may account 
for some variation in free fraction and hence the 
saliva/plasma ratio, but our within patient values are 
of such magnitude as to almost discount this 
explanation. 

There is no available information on the direct 
relation between saliva theophylline concentrations 
and clinical effect. No therapeutic range for saliva 
theophylline concentration has therefore been de- 
termined. In practice saliva concentrations have 
been used by clinicians as an indirect measure of.the 
plasma drug concentration using the plasma ther- 
apeutic range proportionately changed according to 
an assumed consistent saliva/plasma concentration 
ratio. These results show that the use of saliva as an 
indirect means of monitoring plasma theophylline 
concentrations in children and so forming a basis for 
dose modification should not become routine prac- 


P value 


<0-001 
<0-001 
<0-001 


Error in predicting plasma concentration (as % of all predictions) 
<i mgil <2 mel >2 mel 

17 4) 59 

23 34 46 

16 43 57 


tice as the predictive error for plasma concentration 


_is greater than 2 mg/l in over half the samples. In the 


search for an accurate non-invasive alternative to 
plasma concentrations it will be necessary to deter- 


‘mine the relation between the concentrations in the 


medium used and to devise an optimum therapeutic 
range for that medium. We question whether the 
use of mucous extractors, citric acid crystals, 
and repeated saliva sampling might not prove as 
invasive as the use of plasma. For repeated sam- 
pling, as in kinetic studies, six of our seven patients 
(those 4 years and over) would prefer the placement 
of an indwelling intravenous cannula with subse- 
quent drawing of samples through it, to that of 
repeated saliva stimulation and collection as de- 
scribed here—provided that only one intravenous 
access is required! 
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Cows’ milk and anaemia in preterm infants 


H L HALLIDAY, T R J LAPPIN AND G McCLURE 
Departments of Child Health and Haematology, Queen’s University of Belfast and Royal Maternity 


Hospital, Belfast 


SUMMARY Introduction of pasteurised cows’ milk to 


the diet of preterm infants before 36 weeks’ post- 


natal age caused iron deficiency without anaemia. 
Cows’ milk before 24 weeks was associated with iron 
deficiency and anaemia. The cause was either 
inadequate absorption or increased loss rather than 
reduced intake of iron. 


Introduction of cows’ milk to the diet of term infants 
after 2 months of age is associated with microcytic 
anaemia and low serum iron.’ Term infants given 
cows’ milk from 16 to 28 weeks, however, had more 
positive occult blood tests in their stools but no 
differences in haemoglobin, serum iron, total iron 
binding capacity, or transferrin saturation „when 
compared with controls fed a formula milk.? Less 
information is available about the preterm infant or 
the timing of cows’ milk feeding in relation to the 
development of anaemia. As part of a study of iron 
status of preterm infants during the first year of life” 
we looked at the effect of cows’ milk on concentra- 
tions of haemoglobin, transferrin saturation, and 
ferritin. 


Patients and methods 


Forty three preterm infants who were enrolled in a 
study of anaemia and iron status’ were retrospec- 
tively divided into three groups based on postnatal 
age at introduction of pasteurised cows’ milk into 
the diet. Group 1 received cows’ milk after 40 weeks 
(n=14), group II after 24 to 36 weeks (n=17), and 
group III before 24 weeks (n=12). 

Haemoglobin concentration, transferrin satura- 
tion, and serum ferritin were measured as in a 
previous report.’ Iron and protein intake were 
calculated from dietary history. Iron deficiency was 
taken as a serum ferritin value of less than 12 ng/ml 
and anaemia as a haemoglobin concentration of less 
than 11 g/dl.* Comparisons between the groups were 
made using the independent ¢ test, Fisher’s exact 
text, or Kruskal-Wallis test where appropriate. 


Serum ferritin, transferrin saturation, and iron intake. 


were not normally distributed and différences be- 
tween groups were analysed using the Kruskal- 
Wallis test. 


Results 


Babies in the three groups were very similar with 
regard to gestational age, sex distribution, social 
class of mother, and haematological status at birth 
(Table 1). Group I babies. were lighter (mean 
birthweight 1740 g). than those in groups IT (2070 g) 
and II (2080 g) (P<0-05). 

Table 2 shows the haematological status at 36 and 
54 weeks of age. At 36 weeks transferrin saturation 
was significantly lower in groups IT and III com- 
pared with group I (P<0-01). Haemoglobin concen- 
tration was also lower at this age, but the differences 
were not significant. Group II babies had lower i iron 
intake than groups I and III but the differences were 
not significant. Groups I] and III had higher protein 
intake than group I (P<0-05). 

At 54 weeks of age haemoglobin concentration 
was lower in groups H and IU than group I, the 
difference being significant in group III (P<0- 05). 
Serum ferritin was also significantly lower in group 
HI than group I (P<0-05). There was a trend 
towards lower serum ferritin with earlier introduc- 
tion of cows’ milk (Table 2). Fifty eight per cent of 
babies in group III were iron deficient compared 


Table 1 Clinical characteristics and haematological - 
status at birth 


Group I _ Group H Group Ul 
(cows’ milk (cows’ milk (cows’ milk 
> 4 wks) 24-36 wks) <24 wks) 
Number 14 17 12 
Gestation (wks) aS 
Mean (SD) 32-1{2-8) 33-1(2-6) - 33820) 
Birthweight (g) . : f 
Mean (SD) 1740 (420) 2070(450) 2080(530) 
Boy: girl 6:8 10:7 6:6 ` 
Social class of mother ` i 
No (%) 
I+ Il 2(14) 4(23) 3(25) 
HI 6(43} 8(47) 4(33) 
IV+V 6(43) 5(29) 42) 
Haematological status 
at birth 
Hacmoglobin (g/dl) : 
Mean (SD) 18-0(2-5) 18+2(2-2) 18-7(2-5) 
Transferrin saturation i . 
(%) Median (range) 211-99) 40-5(12-80) 25(9-89) 
Serum ferritin (ng/ml) 
Median (range) 267(65-410) 2550-837)  262(132-492) 


* P005. 
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Table 2 Haematological status at 36 and 54 weeks of age 


nn nn EEE 


Group l Group Il Group Ill 





(n=14) (n=17) (n=12) 

36 weeks 
Haemoglobin (g/dl) 

Mean (SD) 12-6(0-9) 12-0(1-3) 11-9(1-5) 
Sat. transferrin (%) 

Median (range) 27-5(14-38) —-17(9-30)"” 14(5-29) 
Serum ferritin (ng/ml) 

Median (range) 18(1 1-74) 19(4-88) 17(4-36) 
Iron deficiency’ 

No (%) 3(21) 4(23) 4(33) 
Anaemia® No (%) 1(7) 2(12) 1(8) 
Iron intake (mg/kg/day) 

Median (range) 2-45(1-3-4-7)  1-6(0-4-3-8) 2-25(0-4-8-7) 
Protein intake (g/kg/day) 

Mean (SD) 3-5(1-1) 4-5" (0-9) 4:7 (1-8) 
54 weeks 
Haemoglobin (g/dl) 

Mean (SD) 12-8(1-1) 11-8(1-7) 11-7 (1-4) 
Transferrin saturation (%) 

Median (range) 23(9-45) 20( 8-33) 14-5(8-38) 
Serum ferritin (ng/ml) , 

Median (range) 30-5( 11-63) 21(2-63) 11(440) 
Iron deficiency’ No (%) 1(7) 3(18) 7(58) 
Anaemia’ No (%) 0 2(12) 3(25) 
Iron intake (mg/kg/day) 

Median (range) 2-15(1-1-4-0) — 1-5(0-6-3-5) 2-0(0-9-6:7) 
Protein intake (mg/kg/day) 

Mean (SD) 4-8(1-2) 4-7(0-9) 4-3(1-0) 





“p<0-05, ° P<0-01, ~P=0-015. 
‘Iron deficiency=serum ferritin <12 ng/ml". 
 Anaemia=haemoglobin concentration <11g/dl*. 


with 7% in group I (P=0-015, Fisher’s exact test). 
Twenty five per cent of group III babies had 
anaemia. There were no significant differences in 
iron or protein intake at this time. 


Discussion 


Iron deficiency in term infants has been associated 
with early cows’ milk feeding.’ * The cause is 
uncertain but inadequate iron intake, reduced iron 
absorption, and increased iron loss in stools have all 
been proposed. 

Wilson et al, by a radioisotope technique, have 
shown abnormal occult blood loss in 50% of babies 
fed cows’ milk. Gross et al? have found that a low 
haemoglobin concentration is associated with higher 
protein intake, and protein sensitivity has been 
suggested to cause enteropathy with blood loss in 


5 


the stools.' ` 


Our babies showed reduced transferrin saturation 
at 36 weeks of age if they had been given cows’ milk 
either before 24 weeks or between 24 and 36 weeks. 
During this time these babies had higher protein 
intakes than babies receiving cows’ milk after 40 
weeks. Reduced iron intake did not seem to be 
important as the group receiving cows’ milk earlier 
had similar intake to those fed cows’ milk later. At 
54 weeks, haemoglobin concentration and ferritin 
values were lower in the babies fed cows’ milk 
before 24 weeks. That is, these babies showed iron 
deficiency and anaemia.’ Furthermore, the earlier 
the introduction of the cows’ milk the greater the 
changes in iron status. — 

Our study did not determine the cause of this iron 
deficiency anaemia but we feel that it may be due to 
either inadequate absorption or increased losses of 
iron from the gastrointestinal tract. Mothers should 
be advised to delay introduction of cows’ milk to the 
diet of the preterm infant until after 36 to 40 weeks 
of age. This is in line with current recommendations 
for the term infant.’ 


We thank Mrs Lynda Thompson for typing the manuscript, and Mr 
Chris Patterson for assistance with the statistical analyses. 
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Personal practice 


Management of gastro-oesophageal reflux 


I J] CARRE 


Nuffield Department of Child Health, Queen’s University of Belfast and Royal Belfast ce 


for Sick Children 


SUMMARY Parental reassurance and thickened feeds are the only requirements in the 
management of infants with reflux when this is the sole detectable gastro-oesophageal 
abnormality. In view of the strong propensity for spontaneous clinical resolution and the 
excellent results achieved by conservative management, infants with reflux due to a partial 
thoracic stomach (hiatal hernia) uncomplicated by a stricture should be treated in the first 
instance by postural therapy, with or without thickened feeds and supplements of antacids, 
domperidone, and cimetidine. Those showing no response after an adequate period of 
conservative treatment should have an antireflux operation. The Belsey MK IV type of 
fundoplication is preferred. Only an exceptional patient will require to be treated surgically ` 
before 12 months of age. The same surgical antireflux procedure, combined with oesophageal 
dilatations as necessary, is the treatment of choice for patients with a partial thoracic stomach 
complicated by a reflux oesophageal stricture. A similar treatment regimen should be followed 
for patients with reflux after repair of an oesophageal atresia. Surgical correction is mandatory 
for all infants with reflux due to a large combined hiatal hernia. 


Gastro-oesophageal reflux is common in infants. In 
the great majority this constitutes a ‘physiological’ 
event and is of little clinical consequence. In a 
minority of instances reflux is ‘pathological’ and 
potentially harmful and almost always due to an 
underlying partial thoracic stomach (sliding hiatal 
hernia) (Fig. 1).! From the point of view of manage- 
ment there are therefore two major categories of 


patients to be considered: (1) infants with reflux as the 
only detectable gastro-oesophageal abnormality and 
(2) patients with gastro-oesophageal reflux attribut- 
able to a partial thoracic stomach. A very small 
additional group of infants warrants separate 
comment. In these patients reflux occurs after surgical 
repair of an oesophageal atresia or as a complication 
of a combined hiatal hernia (Fig. 1). 
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Sliding hiatal hernia Para-oesophagea! 
‘partial thoracic stomach (rolling) 


Combined (mixed ) 


72 Carré 
Infants with reflux only 


In these infants reflux is a self limiting condition that 
resolves spontaneously as an effective antireflux 
barrier is gradually established.” It is an important 
aspect of management that parents should be 
reassured of this fact. The clinical problem pre- 
sented by these infants is predominantly one of 
frequent regurgitation and very occasional vomiting. 
These patients, when bottle fed, should be treated in 
the first instance with thickened feeds This can be 
achieved by adding a thickening agent such as a 
carob seed preparation (for example Nestargel) to 
bottle feeds. For treatment to be effective adequate 
thickening is essential. Nestargel should be added to 
feeds in the proportion of 1 g to 115 ma (4 oz). This 
type of preparation has the great advantage over 
additives such as cereals of having no food value and 
so avoids undesirable calorie supplementation. 
Parents should be warned that Nestarzel can cause 
frequent loose gelatinous stools which may occa- 
sionally necessitate its temporary witadrawal. The 
introduction of spoon feeding will further hasten 
clinical resolution. In the author’s experience of 
over 1000 infants with this type of isolated reflux not 
one has required surgical interventicn. 

Should there be little or no clinical response to 
thickened feeds within two or three weeks, postural 
therapy should be added and the infan: re-examined 
radiologically for a partial thoracic stomach particu- 
larly if the clinical features are strongly suggestive of 
this disorder.? The possibility that the infant’s 


symptoms may in fact be due to some totally 
unrelated disorder such as a urinary tract infection 
should also be carefully reconsidered. This. applies 





especially to those infants who seem reluctant to 
feed and are failing to thrive. 


Infants with reflux and partial thoracic stomach 


About 65% of all infants attending hospital with 
symptoms due to a partial thoracic stomach will 
become symptom free by 2 years of age if given no 
treatment* (Fig. 2). Because of this tendency to 
undergo spontaneous clinical improvement thera- 
peutic results need to be critically evaluated. In 
making any assessment it is of the utmost import- 
ance that particular attention be paid to the age and 
category of patient being treated, the details of 
treatment, the frequency and duration of review, 
and the method of evaluating results. Unfortunately 
such essential data are frequently omitted in pub- 
lished reports making it difficult, if not impossible, 
to effect a useful comparison between different 
studies. This has inevitably led to much confusion 
over the indications and relative merits of different 
treatments, particularly with regard to conservative 
v surgical management. 

The following observations and conclusions re- 
lating to management are based on personally 
documented information and experience of 710 
infants with a partial thoracic stomach who have 
been studied prospectively by the author during the 
past 35 years. One hundred and twenty eight have 
been kept under review for over 20 years; 80 of 
these for more than 30 years. 


Conservative management. The objective of con- 
servative management is to exploit and accelerate 
the natural tendency for clinical recovery. The 


Fig. 2 Natural history of partial thoracic 
stomach.” 
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regimen of management currently employed by the 
author is, with only minor modifications, the same 
as that originally formulated in the early 1950s." 


Postural therapy 

Postural therapy is the essential basis of treatment. 
This is aimed at reducing reflux and assisting 
clearance of regurgitated gastric juice from the 
terminal oesophagus thereby decreasing the risk of 
oesophagitis and of aspiration pneumonia. Infants 
should be nursed sitting up at an angle of 60° or 
more both by day and night. This degree of 
‘propping’ can only be maintained by using some 
form of harness or hard backed chair. Lesser 
degrees of propping using pillows or raising the head 
of the cot on blocks are of no detectable value. 
Maintaining an infant upright for only short periods 
after feeds is equally unhelpful. It is imperative that 
this upright posture be maintained during the night 
when gastric secretions are neither diluted nor 
buffered by milk feeds. During sleep salivation all 
but ceases and the frequency of swallowing is 
correspondingly greatly reduced. As a result the 
neutralising effect of swallowed saliva is lost and 
because peristaltic waves are not initiated, clearing 
of the lower oesophagus of refluxed gastric juice is 
impaired. Postural treatment should also be main- 
tained by day, though it is essential that infants 
should be taken out of their chairs not only for 
feeding and napkin changing but also very impor- 
tantly for cuddling and play. Except possibly for an 
initial period in hospital, and provided social cir- 
cumstances permit, patients who are otherwise well 
are treated at home and kept under regular hospital 
Outpatient review. Parents must be given an unhur- 
ried simple explanation of the nature of the disorder 
and its prognosis and of the reason for employing 
the form of management advocated, since successful 


treatment will very largely depend on their coopera- 


tion and understanding. 


Supplementary measures 

Various supplementary measures may be helpful. 
Frequent small feeds will often result in a reduction 
in vomiting in small infants. A similar effect can be 
achieved by adding a thickening agent (Nestargel) to 
the bottle feeds of those responding slowly to 
posture alone. 

Antacids are symptomatically helpful in adults 
and their use in children would therefore seem 
clinically justified, both for their neutralising effect 
and for their capacity to increase gastro-ocesophageal 
sphincteric tone. In young children this can usefully 
be prescribed as an alginate-antacid compound 
(Gaviscon); 10 ml are given after meals and at 
bedtime. In the stomach this preparation forms a 
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viscous antacid demulcent gel that floats like-a raft 
on the surface of the stomach contents. The fre- 
quency of reflux is reduced,° and should reflux occur 
this bland material -will tend to be regurgitated into 
the oesophagus ahead of other gastric contents: An 
infant preparation of Gaviscon is available for 
mixing into bottle feeds. This particular form of 
presentation, however, has two serious disadvan- 
tages: (1) the very occasional formation of large 
bezoar-like masses of agglutinated intragastric 
material,’ 8 and (2) its sodium content (4 mmol per 
sachet) which can increase the sodium content of 
feeds to an undesirable degree. In infants, there- 
fore, it is preferable to use sodium free preparations 


-such as Asilone. 


Metoclopramide and cimetidine are two drugs 
that have been advocated as likely to be of benefit, 
but their usefulness is limited and they should only 
be prescribed in selected cases. Metoclopramide 
should theoretically be helpful because of its effect 
of increasing both gastro-oesophageal sphincteric 
pressure and the rate of gastric emptying. Distress- 
ing extrapyramidal side effects, however, have very 
occasionally been reported in infants, even when the 
dose schedule used has been less than that normally 
recommended.’ ° If prescribed, prolonged use 
should be avoided, the dose used should be less than 
recommended: (less than 0-5 mg/kg/24 hrs), and a 
careful watch must be kept for dystonic reactions. A 
preferable drug to metoclopramide would ‘seem to 
be the dopamine receptor antagonist domperidone. 
This drug, which seems to be equally effective 
therapeutically, has the important added advantage 
of being very much less likely to cause dystonic 
reactions in babies.''. Domperidone can be given 
orally in a dose of 0-6 to 1-2 mg/kg/24 hrs in three 
divided doses. 

Cimetidine is an H, receptor antagonist and a 
potent inhibitor of gastric hydrochloric acid and 
pepsin secretion; it has no effect on the gastro- 
oesophageal sphincter. Clinical trials in adults with 
reflux oesophagitis have yielded conflicting results 
in that though symptoms are usually improved, 
there is often no conclusive objective evidence of 
concomitant oesophageal healing. Treatment with 
20 to 40 mg/kg/24 hrs in three divided doses is 
recommended for children. Anticholinergic drugs 
should be avoided as they reduce the tone of the 
gastro-oesophageal sphincter. 


Results 


The clinical assessment of a patient’s progress and 
response to treatment is derived from a composite 
analysis of many factors such’as vomiting frequency, 
the occurrence of haematemesis, dysphagia, weight 
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gain, anaemia and pulmonary infections possibly 
augmented in a very few instances by radiological 
and endoscopic examination. Endoscopy is not a 
required routine procedure. It is only necessary and 
helpful in selected cases when clinical progress is 
proving unsatisfactory and when radiological studies 
suggest the possibility of stricture formation. In 
practice the frequency of vomiting provides the most 
useful single clinical guide to progress during early 
infancy. Parents should, therefore, always be asked 
to keep an accurate record of vomiting episodes. 
Brief relapses, often caused by an upper respiratory 
tract infection, are not of themselves an indication 
for stopping conservative treatment. 

When started in early infancy, conservative man- 
agement may be expected to benefit most 
patients.” '* Over 90% of patients started on treat- 
‘ment before 3 months of age will be free of 
symptoms by 1 year, compared with an estimated 
35% in the absence of treatment.'* P (Table 1). It 
is, however, important to appreciate that the re- 
sponse to treatment is often gradual. Though greatly 
improved, about 30% of patients will still not be 
totally free of symptoms after three months’ 
treatment; postural treatment of these infants 
should be maintained for up to six months if 
necessary. Otherwise treatment may be stopped 
once six weeks of freedom from symptoms have 
been recorded. 

Patients treated successfully by conservative 
means who have been followed up for over 30 years 
have remained in good health despite the fact that a 
partial thoracic stomach was still shown on fluoros- 
copy in about 40% when reviewed after 20 
years." > If radiological resolution of a partial 
thoracic stomach is going to occur this will have 
taken place by 4 to 6 years of age. 

In older patients the therapeutic response is 
less satisfactory. This is to be expected since 
oesophageal damage is more likely to be present and 
because adequate sustained posturing is more diffi- 
cult to achieve. Nevertheless, provided there is no 
evidence of a Stricture, a three month trial of 
postural therapy should be tried since about 80% of 
patients aged between 6 and 18 months will respond. 
Not all untreated patients first diagnosed after 18 


Table 1 Long term clinical progress of untreated and 
conservatively treated infants with partial thoracic stomach 


Treatment Patients (%) clinically well at: 
1 Year 2 Years 4 Years 30 + Years 
None . 3 55 70 85 
Postural (<3 months 
of age) 90 - 95 95 95 


Table2 Management of patients with partial thoracic 
stomach 


Age on starting Duration of Proceeding Surgery 
treatrnent {months} conservative to surgery 
treatment (months) {%} 
<6 6 5 
6-18 3 20 | Fundoplication 
> 18 3 60 
All ages with 
stricture Nil 100 Fundoplication 
(+ dilatations) 


months of age are necessarily badly affected clini- 
cally. Even though it is often impossible to imple- 
ment effective postural therapy, a three month trial 
of conservative management of these patients with- 
out a stricture will result in 40% becoming symptom 
free. 


Surgery. The efficacy of conservative management 
is such that very few children under 12 months of 
age with a partial thoracic stomach require to be 
treated surgically. Patients with no stricture whose 
symptoms persist despite an adequate course of 
conservative treatment and those with an endoscopi- 
cally confirmed stricture will require to be treated 
surgically (Table 2). An antireflux operation such as 
a Nissen or Belsey MK IV type of fundoplication 
should be performed. The two third wrap-around 
Belsey procedure ts preferred to the 360° Nissen 
fundoplication for it allows postoperative patients to 
vomit when necessary, and to belch—a facility of 
particular importance to children because of their 
fondness for aerated drinks. Patients with a stricture 
will require, in addition to a fundoplication, to have 
the stricture dilated as necessary: radical surgery 
with oesophageal resection and colon replacement 
should be avoided. 

The same management guidelines are applicable 
to mentally handicapped children with a partial 
thoracic stomach. Symptoms of gastro-oesophageal 
incompetence in these children are, however, often 
misinterpreted or overshadowed by those of de- 
velopmental retardation. As a consequence the 
diagnosis of a partial thoracic stomach is frequently 
delayed, and this delay together with the difficulty 
of carrying out adequate postural therapy means 
that a greater proportion of these patients will 
require to be treated surgically. 


Infants with reflux as a complication of other 
gastro-oesophageal disorders 


The surgical correction of oesophageal atresia is 
often followed by swallowing difficulties and recur- 
rent attacks of aspiration pneumonitis. These com- 


plaints are mainly due to grossly disturbed 
oesophageal motility.’ Gastro-oesophageal reflux 
with or without a partial thoracic stomach can also 
be shown in many of these infants. The clinical 
importance of this latter observation is, however, 


difficult to evaluate. Because of impaired oeso-_ 


phageal clearing, reflux in these patients is more 
likely to be of clinical significance than in infants 
with a normally functioning oesophagus. The possi- 
bility that reflux may be an aggravating factor must, 
therefore, be carefully considered in patients with 
protracted troublesome symptoms or a tight persis- 
tent anastomotic stricture.” In those in whom there 
is good evidence of the harmful effect of reflux an 
antireflux operation should be undertaken whether 
or not a partial thoracic stomach ts present. In the 
author’s experience antireflux surgery is, however, 
only occasionally required, for with very few excep- 
tions these patients can be successfully managed 
conservatively as outlined in the section on partial 
thoracic stomach. 

Symptomatic gastro-oesophageal reflux is often a 
feature of the very uncommon combined type of 
hiatal hernia (Fig. 1). In this abnormality a relatively 
large portion of stomach protrudes into the thorax; 
in some only the pyloric region may remain within 
the abdomen. Because of the risk of pyloric obstruc- 
tion and torsion of the stomach these herniae should 
be repaired surgically regardless of the severity of 
symptoms. 
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Special report 


Apnoea monitors and sudden infant death 


Report from the Foundation for the Study of Infant Death and the British Paediatric Respiratory Group 


As the result of numerous publications in the 
scientific and lay press, increasing numbers of 
parents who have previously experienced a sudden 
infant .death or whose infants have experienced 
apnoeic or cyanotic episodes often, perhaps in- 
appropriately, called ‘near miss’ events are anxious 
to acquire apnoea monitors in- the belief that these 
may reduce the risk of subsequent sudden death. 
The aim of this statement is to review the evidence 
for and against the use of monitors and to provide 
guidelines on the management and support for 
families who are issued with these devices, based on 
the consensus opinion of both the Scientific Com- 
mittee of the Foundation for the Study of Infant 
Death and the British Paediatric Respiratory 
Group. It is hoped that this statement will provide 
practical advice for paediatricians, general prac- 
titioners, district community physicians, health 
visitors, and midwives. We consider it most import- 
ant that parents, who are likely to seek information 
from many nursing and medical sources, are given 
consistent advice which is based on current medical 
knowledge. 

Throughout this report the term apnoea is used in 
the wide sense to include both cessation of breathing 
movements (central apnoea) or cessation of air flow 
with continuing movements (obstructive apnoea) 
with or without pallor or cyanosis. 


Case for and against the use of apnoea monitors 


The hypothesis that led to the introduction of 
apnoea monitors was that babies dying from sudden 
infant death have cessation of breathing movements 
probably for longer than 30 seconds before death or 
irreversible brain damage has occurred. It is at 
present impossible to test this hypothesis as our 
information on how the babies die is extremely 
limited. We know that some preterm babies have 
prolonged and potentially fatal episodes of central 
apnoea which can be terminated by stimulation and, 
if necessary, resuscitation. We also know that all 
babies may have erratic breathing patterns with 
‘pauses’ up to 15 seconds in the early months of life 
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which may lengthen during viral upper respiratory 
tract infection.| Moreover, evidence of a viral 
infection is a not uncommon finding at sudden infant 
death syndrome necropsy.” Some babies who have 
had an apnoeic or cyanotic episode have recurrent 
attacks in the subsequent days” and some have 
subsequently died inexplicably.* Preliminary study 
of 400 sudden infant death syndrome victims indi- 
cated that 1-5% of babies had a medically recorded 
apnoeic or cyanotic episode and a further 7-5% of 
parents recalled such an episode for which they had 
not sought medical advice. Some parents who have 
had apnoea monitors have been summoned to their 
baby’s cotside by the alarm ringing to find their child 
not breathing but responding to stimulation. Many 
of these parents are in no doubt that death would 
have occurred if the apnoea alarm had not 
sounded.° There is no certainty that a fatal outcome 
was averted since we do not know whether the 
babies would have recovered spontaneously. More- 
over, apnoeic or cyanotic episodes are not neces- 
sarily related to sudden infant death syndrome since 
many are due to treatable conditions. It is also well 
documented that babies who were on apnoea 
monitors have died despite immediate attempts at 
resuscitation on the alarm sounding. 

If it is accepted that in some babies cessation of 
breathing movements may occur before irreversible 
brain damage, the use of apnoea monitors might be 
a valuable form of prevention for selected babies 
provided: 

(i) Central apnoea is detected reliably with a 
minimum of unnecessary alarms. 

(ii) Anxiety in parents or other family members in 
the home is not increased. 

(iii) Infants at risk can be identified. 

(iv) Parents are instructed in resuscitative tech- 
niques. 

(v) There are adequate clinical and technical back 
up services. 

It is worth stating that there are alternative 
approaches. The Foundation’s Infant Home Sur- 
veillance Scheme indicates that some families who 
have had a previous sudden infant death are 


satisfied with a support regimen in which the baby’s 
weight is monitored closely. 


I Scope and limitation of apnoea monitors. An ideal 
apnoea monitor to detect both central and obstruc- 
tive apnoea would fulfil the following requirements: 

(1) Reliably identify cessation of respiratory air 
flow including obstructive apnoea. 

(2) Have no alarms at times when the baby is 
breathing adequately. 

(3) Incorporate a data storage system so that 
information can be retrieved about events preceding 
an alarm. 

None of the systems commercially available in the 
UK fulfils any of these criteria. 


Four types of apnoea monitor are available to 
detect cessation of chest or abdominal movement, 
or both. None is designed to detect obstructive 
apnoea. 

(1) The Graseby Dynamics MR10 Respiration 
Monitor 

(2) The Vickers Apnoea Alarm Mk 3 and mat- 
tress 

(3) The Eastwood Eastleigh Apnoea Respiration 
Monitor RE200 (battery), RE134 Apnoea Monitor 
(pressure pad) (mains) 

(4) The impedance systems, for example Health- 
dyne, Airshields, and Hewlett Packard. 


(1) Graseby Dynamics MR10 Respiration Monitor 
This system monitors breathing movements via an 
air filled capsule which is attached by sticky tape to 
the abdominal wall. As the baby breathes the 
abdominal wall distorts, causing pressure changes 
within the capsule which are relayed down a length 
of plastic tubing to a small monitoring device. The 
monitor is battery operated and is easily portable 
and can be used whatever surface the baby is lying 
on. The Graseby Dynamics MR10 (and impedance 
systems) have the disadvantage that they measure 
movement at a single site. It is possible that some 
babies have phases of breathing when either the 
chest or abdominal wall is almost stationary.” The 
monitor will also alarm when the sensor becomes 
detached from the baby’s skin. 


(2) Vickers Apnoea Alarm Mk 3 

This is also widely used in the UK. The mattress on 
which the baby is placed consists of separate 
compartments rather like a ripple mattress. Tubes 
from each of the compartments run to a manifold 
allowing pressure equilibration to occur. As the 
baby breathes the weight distribution alters, causing 
air to run through the manifold which contains a 
heated thermistor. If the baby is totally still, air 
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movement will stop and an alarm triggered after a 
preset interval, usually 20 seconds. The mattress has 
a specific problem related to mattress inflation 
pressure, as too high or too low a pressure will 
reduce the sensitivity. It is battery operated. 


(3) Eastwood RE 134 Apnoea Monitor/Eastleigh 
Apnoea Respiration Monitor RE 200 

This system is based on a pressure-sensitive pad 
lying under the baby between a thin mattress and a 
solid cot base which measures changes in the weight 
distribution during breathing. RE134 is mains oper- 
ated, RE200 is battery operated. The advantage of 
this system is that sensor capsules and electrodes do 
not have to be kept attached to the baby’s skin; 
however, the device can only be used on a stable flat 
surface and mattress thickness is critical. 


(4) Impedance systems 

Impedance systems have been developed, for ex- 
ample Healthdyne, Airshields, and Hewlett Pack- 
ard, which measure the change in conductivity 
between two electrodes attached to the axillary 
chest wall. As the baby breathes, the ratio of air to 
conducting tissue alters, changing the voltage 
measured between the two electrodes. Cessation of 
these changes triggers the alarm signal after a preset 
interval. The specific disadvantages of this system 
are that it measures movement at a single site and 
that the baby is attached to electrodes which may 
come off, may cause local skin excoriation and 
certainly makes nursing and rearing the child more 
difficult. It is mains operated. 


All these monitoring techniques suffer from 
anxiety-provoking false alarms, brought on by dis- 
connection of the device or the baby rolling off the 
mattress or pad sensor or diminished abdominal 
movement. There is no information on the relative 
incidence of this problem with the different types 
but it is usually possible to reduce this incidence to a 
minimum with careful parental instruction and 
experience. 

Failure to alarm in the presence of central apnoea 
is more worrying. There are three main situations in 
which this can occur. 


(a) Cardiac triggering. As apnoea persists the heart 
rate tends to fall while the stroke volume increases. 
This stroke volume may then be of sufficient force to 
prevent the apnoea device triggering.’ All the 
devices are prone to this problem which can be 
reduced by using minimum sensitivity for the 
mattress, pressure pad, and impedance system and 
by positioning the pressure capsule of the Graseby 
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Dynamics device over the lower part of the 
abdomen. 


(b) Body movement. Since all the devices described 
depend on either distortion of the chest or abdomi- 
nal wall or on weight distribution change, any 
movement either voluntary or involuntary, for 
example fitting, will be recognised as a respiratory 
movement and delay the triggering of the alarm. A 
single relatively trivial movement every 15 to 20 
seconds will be sufficient for this. 


(c) Obstructive apnoea. The inability to detect 
obstructive apnoea limits the usefulness of all these 
systems. It is now well documented that some babies 
who have had apnoeic or cyanotic episodes have 
frequent attacks of obstructive apnoea, that is they 
continue to make intermittent if not regular respira- 
tory movements against an obstructive upper air- 
way, either due to adduction of-the vocal cords or 
collapse of the hypopharynx.'°}! None of the 
apnoea monitors described will then alarm until all 
movements have ceased, by which time irreversible 
changes may have occurred. 

It is probable that the failure to alarm, as a result 
of increasing stroke volume, obstructive apnoea and 
body movement, can be overcome by monitoring 
heart rate simultaneously and using this to trigger a 
further alarm when the heart rate falls below 90 per 
minute. Unfortunately this will increase the inci- 
dence of false alarms since many other mechanisms 
including crying and defecating will also induce 
bradycardia. !? This simultaneous monizoring of the 
electrocardiograph is relatively simp-e when an 
impedance system has been chosen but inevitably 
does increase the cost considerably. 

The monitors currently available are limited in 
two ways: 

(a) They are not designed to detect obstructive 
apnoea, 

(b) they may fail to detect central apnoea reliably. 


II Possible adverse effects of apnoea monitoring on 
the family. The question has also arisen whether 
monitoring for apnoea in the home increases anxiety 
and stress in the family which may interfere with the 
normal emotional development of the baby. A 
further concern is that excessive reliance on the 
apnoea monitor may divert attention from the 
baby’s general health. Follow up studies,° however, 
have indicated that many families who have experi- 
enced previous sudden infant death tragedies and 
who have used monitors with a subsequent infant, 
have derived considerable reassurance despite 
anxiety caused by occasional false alarms. Families 
whose infants have had isolated apnoeic or cyanotic 


` episodes have been less reluctant to stop using the 


apnoea monitor.” In summary, apnoea monitors, 
despite their limitations, can reduce rather than 
increase parental anxiety in self selecting families. 


Ill Identification of infants at risk 

(a) Siblings of sudden infant death syndrome victims. 
Numerous studies* have shown that babies born to 
families who have already lost a previous child 
unexpectedly are at slightly increased risk; although 
the chances of a recurrence remain low, almost 
certainly less than 1%. Despite this relatively low 
risk parents in this group above all need extra 
support through a period of great anxiety and so 
might be considered for inclusion in a monitoring 
programme. 


(b) Apnoeic or cyanotic events. It has been suggested 
that the risk of sudden death after an apnoeic or 
cyanotic episode is increased. Some physiological 
studies have shown that respiratory abnormalities, 
particularly an excess of periodic breathing? and 
prolonged attacks of apnoea’* which are often 
obstructive,’ are found after these episodes. We do 
not, however, know whether these abnormalities 
preceded the attack or were the result of it. A 
number of studies’ ' have shown a high incidence 
of gastro-oesophageal reflux in these babies. There 
is circumstantial evidence that the reflux of gastric 
contents into the oesophagus and upper airway may 
be sufficient to produce attacks of obstructive 
apnoea in some babies. 

After apnoeic or cyanotic episodes many parents 
are extremely worried that there may be a further 
and possibly fatal episode and seek advice on 
monitoring and resuscitation. However, it is still not 
possible to say which babies are at risk after an 
apnoeic or cyanotic episode. 


(c) Low birthweight babies. The risk of sudden 
infant death is indirectly related to the severity of 
prematurity, so that babies born weighing less than 1 
kg have a risk factor which is five to 10 times higher 
than that of a healthy baby born at term." Even in 
preterm and low birthweight infants 24 hour electro- 
cardiographic and respiration monitoring has so far 
failed to identify a predictive relation between 
prolonged central apnoea and sudden infant death 
syndrome.'® Although their parents are unlikely to 
feel the same degree of anxiety as the parents of 
siblings of sudden infant death syndrome victims, 
those babies who are at risk of having prolonged 
central apnoea with viral respiratory infection might 
be considered for inclusion in a monitoring pro- 
gramme. 


(d) Epidemiological factors. Scoring systems based 
on socioeconomic and medical factors may identify 
groups of infants at increased risk of unexpected 
death in the first year of life and there is thus good 
reason to offer increased medical or social support 
to such families. The system does not predict sudden 
and unexplained death in an individual baby. There 
are no precise grounds to advocate apnoea monitor- 
ing for babies who score high risk. 


(e) Physiological factors. Attempts to define phy- 
siological variables in the newborn period which 
predict risk of sudden infant death have so far been 
unsuccessful. The presence or absence of apnoea, 
bradycardia, or cardiac arrhythmias have not been 
shown to indicate risk of this.” Prospective studies 
of the development of normal infants have shown 
that cardiorespiratory patterns change with age” 
and there is some evidence that all infants go 
through a period of instability of respiratory control 
between 1 and 3 months after birth.*! Nevertheless, 
some doctors select infants for home monitoring 
on the basis of respiration and heart rate 
abnormalities.” 


IV Practical aspects of apnoea monitoring 

(a) Selection of patients. Infants at risk cannot be 
selected precisely at present and any objective 
benefit to the infant of home monitoring remains 
unproved. Judgements on which infants should be 
monitored should be made on an individual basis 
taking into account the estimated risk for the infant, 
availability of monitors, including a back up service, 
and the degree of support that can be provided in 
the home by a health visitor or specially trained 
midwife.” _ 

We therefore consider it is reasonable to issue 
monitors to families who are extremely worried that 
their baby may die because a previous baby was a 
sudden infant death syndrome victim, or if the baby 
was born very prematurely, or has had an unex- 
plained apnoeic or cyanotic episode. The full facts as 
to the limitations and lack of information on the 
efficiency of the monitors must be explained to the 
families. Nevertheless, such families are likely to 
mount 24 hour surveillance using close relatives and 
friends without our help and the introduction of an 
apnoea device can often allow the family to lead a 
more normal existence. 


(b) Instruction. It is most important that both 
parents are given adequate instruction on the use of 
the apnoea device by either a member of the 
medical or nursing staff who is prepared to put the 
necessary time aside. It is also crucial that they be 
taught how to recognise when the baby is truly not 
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breathing. They will need thorough instruction on a 
method of resuscitation. We consider it essential 
that monitors should only be issued after a period of 
instruction and with continued medical and nursing 
supervision. It would be highly irresponsible for any 
manufacturer to make monitors generally available 
in chemists or other shops or by mail order. 


(c) Follow up. It is important to ensure that 
adequate follow up and support is arranged. The 
parents need a telephone number that they can ring 
for advice at any time of the day or night. If the 
monitor ceases to function it is essential that a 
reserve monitor is immediately available. The baby 
and the family will need to be seen regularly to 
check that the parents are using the device correctly 
and do not have additional anxieties that they wish 
to discuss while knowing that they can seek immedi- 
ate medical advice if worries arise. The health visitor 
and general practitioner should be involved when a 
monitor is loaned to parents as their support for the 
parents is crucial. 


(d) Length of monitoring. Ninety per cent of sudden 
infant deaths occur within the first eight months of 
life. Unless there are contraindications monitoring is 
often continued up to that age or two months 
beyond the age at which the previous baby died. 


(e) Cost of monitoring. Experience with the Graseby 
MR10 has shown that on average over 6 months the 
cost of batteries and sensor pads is not less than £50. 
The monitors must also be regularly serviced and 
repaired. These running costs are additional to the 
initial cost of the monitor. 


V Conclusions 

(1) The concept that some babies dying as sudden 
infant deaths have a period of apnoea before 
irreversible changes occur is unproved. 

(2) All apnoea monitors currently marketed give 
false alarms. Failure to alarm when appropriate may 
arise from bradycardia, body movement, or from 
obstructive apnoea. Thus, none of the monitors 
currently available is entirely satisfactory. 

(3) Groups of babies at slightly increased risk can 
be identified, siblings of sudden infant death syn- 
drome victims who have had an apnoeic or cyanotic 
event and babies born preterm; but this risk Is very 
small, probably about 1%. 

(4) Close supervision is essential if apnoea moni- 
toring is to be undertaken. This also ensures that the 
parents and family receive appropriate and much 
needed support. 

(5) Apnoea monitoring has a place in highly 
selected situations, if only to give reassurance to 
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parents. We do not yet have indisputable evidence 
that it is a preventive measure for sudden infant 
death syndrome. 
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Outcome for congenital 
hypothyroidism 


Sir, 

The study by Hulse! on children with congenital hypothy- 
roidism provides useful retrospective data and prompts us 
to compare his findings with our own study in the northern 
region.” In a subgroup of 43 children we found a similar 
intelligence quotient (IQ) distribution (mean (SD) Wes- 
chler intelligence scales for children—revised (WISC-R) 
82-4 (17-7)) and an association between IQ and social 
class. There was a trend to delayed diagnosis, however, in 
the lower social classes and lower IQ scores in those with 
severe bone age delay. The lower mean IQ scores in this 
and in Hulse’s study compared with that of Macfaul? could 
be the result of a difference in the social class distribution 
and in the degree of thyroid deficiency but it could also be 
due to the different tests used: WISC-R can give values 
about six points lower than those of the WISC test.* We 


have also studied 43 adults with congenital hypothyroid-. 
ism. Their IQ score was mean (SD) 92-2 (15-1) (Weschler. 


adult intelligence scales test), but we found an IQ gain of 
mean 10-6 (5-4) in 16 of these adults who had been tested 
10 years apart. This confirms that the IQ score of some 
patients may continue to increase with age even allowing 
for IQ test differences. 

Coordination problems identified by using standardised 
motor assessment were common both in adults and 
children. We used the Bruinink’s-Oseretsky test battery in 
the children and we recommend this test for prospective 
studies of children diagnosed by screening. 

Hulse! showed inappropriate treatment in some 
patients. In our study, 50% of the children were on doses 
of thyroxine higher and 20% ‘on doses Jower than 
recommended. Interestingly, although many had abnormal 
serum thyroxine and thyroid stimulating hormone values, 
few had any symptoms, presumably as a result of the 
protective effects of reverse triiodothyronine and 
triiodothyronine.” Some of those with high serum thyrox- 
ine values, however, had bone ages advanced by two years 
or more. This emphasises the need to observe treatment 
recommendations in patients diagnosed early in order to 
avoid complications such as craniostenosis, and to ensure 
optimal subsequent clinical progress. 
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Clinical significance of 
gastro-oesophageal reflux 

Sir, 

In his annotation on gastro-oesophageal reflux! Professor 
Carré states that radiologic studies are the most important 
and reliable means of distinguishing physiologic from 
pathologic reflux. In support of this statement he cites a 35 
year experience together with his own publications. What 
he omitted to mention was that during this time the 
children studied were nursed upright. We now know that 
the prone position is the treatment of choice and further- 
more the ‘propped up’ position may even be harmful.?* 
Because posture is the mainstay of antireflux treatment, 
his conclusion can only be regarded as suspect. I submit 
that the only way to distinguish physiologic from patho- 
logic reflux is by careful clinical observation. 


I BLUMENTHAL 
Oldham and District General Hospital, 
Oldham OLI 23H 


Professor Carré comments: 


The one comment in Dr Blumenthal’s letter with which I 
can wholeheartedly agree is his reference to the import- 
ance of careful clinical assessment when evaluating the 
importance of gastro-oesophageal reflux and its treatment. 
He will, therefore, be pleased to know that my emphasis 
on the importance of a radiologically defined coexistent 
partial thoracic stomach (hiatal hernia) as a determinant of 
pathological reflux has been derived from long term 
detailed personal clinical observation of both treated and 
untreated infants with gastro-oesophageal reflux. In sup- 
port of his contention that nursing infants with reflux in a 
sitting position may in fact be harmful Dr Blumenthal 
quotes the pH monitoring studies of Orenstein et al.? He 
omits to mention that the validity of these particular studies 
has been questioned’ and makes no reference to the fact 
that conflicting results have been reported by other 
workers using a similar method of investigation. The 
value or otherwise of any treatment must ultimately be 
measured not by pH monitoring or other investigatory 
techniques but by careful clinical evaluation. Such studies 
have shown conclusively that the sitting position is 
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clinically beneficial for infants with reflux due to a partial 
thoracic stomach.’ ® I would therefore require much more 
clinical evidence than is at present available to change my 
opinion regarding the value of this form of treatment for 
infants with gastro-ocesophageal reflux due to a partial 
thoracic stomach. On the other hand, infants with gastro- 
oesophageal reflux but no partial thoracic stomach do not, 
in general, require to be treated by posture; thickening of 
the feeds is usually the only treatment needed. 
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Factors predisposing to abnormal 
pulmonary function after adenovirus 


type 7 pneumonia 

Sir, 

I appreciate that Sly and coauthors could label the 
morbuliform rash before adenovirus type 7 pneumonia 
only as a ‘measles-like’ illness.’ It would be of interest, 
however, to review the data that stopped them making the 
diagnosis of measles. The four patients whica the late W C 
Marshall and I described in 1976* had measles preceding 
crippling bronchiolitis and pneumonia due to adenovirus. 
Two eventually died from respiratory failure after pro- 
longed illness, one now has a unilateral small hyperlucent 
lung (McLeod syndrome), and one has severe bronchiecta- 
sis and cor pulmonale. The diagnosis of measles was based 
on a typical illness, occurring at the same time as siblings 
and other contacts had measles. In fact, in one of our 
patients, and subsequently in a similar child under my care, 
the measles antibody response in the siblings was. entirely 
normal. Yet the immunological responses to measles in 
these patients were abnormal, with low or undetectable 
concentrations of measles HI antibody in three. Early 
measles complement fixation titres were normal, however, 
though in one child they fell to undetectable values in nine 
months, which is unusual. Kipps and Kaschula? have 
described six cases of fatal adenovirus pneumonia after 
measles in underprivileged non-white children less than 4 
years of age. They described an additional four patients 


whose fatal post-measles pneumonia was due to herpes 
virus. They postulated, like Warner and Marshall, that 
measies rendered the child immunodeficient, and suscep- 
tible to overwhelming secondary viral infection. Thus it is 
not surprising that among Sly’s patients those with a 
‘measles-like’ illness before adenovirus pneumonia had 
more severe sequelae. 
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J O WARNER 
Brompton Hospital, - 
London SW3 6HP 


Dr Sly comments: 


I thank Dr Warner for his interest in our paper.’ We 
described a worse prognosis for children with a previous 
‘measles-like’ illness and this diagnosis was based on 
historical evidence provided by parents and local medical 
practitioners. No measles serology was available. 

I agree with Dr Warner that it is likely that these 
children suffered from measles before contracting adeno- 
virus infection but as this could not be proved, it was 
thought prudent not to claim that the illness was measles. I 
do not believe that this lack of proof weakens the message 
of the paper, that is that adenovirus type 7 pneumonia is 
associated with long term pulmonary sequelae and that 
young children or those with a history of a prior ‘measies- 
like’ illness are at increased risk. , 


Neck radiographs in croup syndrome 
Sir, 

I read Dr Goel’s letter!’ with interest and a little surprise. 
The main concern with croup syndrome in Britain, where 
most cases have acute laryngotracheobronchitis, is to avoid 
missing cases of acute epiglottitis, because they are more 
dangerous and require more vigorous mangement. On top 
of the clinical pointers (for example shorter history, more 
severe obstruction, toxic child, high fever), may I suggest 
that the radiograph and the laryngoscope are alternative 
ways of doing this. Which is chosen will depend on 
circumstances. Direct laryngoscopy in acute epiglottitis 
carries a risk of precipitating complete obstruction with 
cardiorespiratory arrest.” It must only be done by a doctor 
skilled in intubation, with correct equipment and staff at 
hand; otherwise catastrophe may ensue.* Because of the 
risk, some take lateral soft tissue radiographs of the neck 
to show the size of the epiglottis® instead. Evidently the 
former is practised in Glasgow. The latter was routine in 


Aberdeen when I was there a few years ago. Handling for 
radiography is probably less risky than direct inspection. 
By excluding from radiological examination the five 
cases of acute epiglottitis the Glasgow workers have 
excluded the five cases in which neck radiographs would 
have been diagnostic, so it is not surprising that Goel 
concludes that neck radiographs were unhelpful. 
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F N PORTER 
Grantham and Kesteven General Hospital, 
Grantham NG31 8DG 


Dr Goel comments: 


I was interested to read Dr Porter's comments on my 
letter. t I think most would agree that the diagnosis of acute 
epiglottitis should be made on the history, general appear- 
ance of the child, and the quality of stridor. A lateral 
radiograph of the neck as suggested by Dr Porter is a useful 
diagnostic investigation provided expert radiological inter- 
pretation is available. This is not always the case, 
especially at night. Furthermore we would not recommend 
this procedure in infants in whom acute epiglottitis is 
suspected simply because the handling necessary to obtain 
adequate films may be very disturbing to the child and may. 
also precipitate acute obstruction. In view of this, if there is 
doubt about the diagnosis direct inspection is the only 
appropriate method. I agree entirely with Dr Porter that 
under no circumstances should this be carried out unless 
there are adequate facilities available to relieve acute 
obstruction immediately should it occur. 

In this hospital routine radiographs of the neck and chest 
are now carried out only to exclude the possibility of a 
foreign body inhalation and are not included in the work 
up of croup sydrome. 


Parental reaction to auditory response 
cradle testing 


Sir, 

I was interested to read the paper by Drs Bhattacharya, 
Bennett, and Tucker on the follow up of newborn babies 
tested with the auditory response cradle.’ The devastating 
consequences of delayed diagnosis of hearing loss to 
language and speech development are only too well 
known. I should like to ask how parents accepted the news 
that their babies might be unable to hear? Were many 
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frustrations expressed by the parents with regard to 
possible over optimistic expectations raised as a result of 
such an early diagnosis of hearing loss without immediately 
available treatment? So many of the problems of screening 
do not relate to the test itself but to coping with the many 
consequences, medical, psychological, and social, of 
making a diagnosis. 
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Dr Tucker and co-workers comment: 


We thank Professor Davies for drawing attention to the 
aspect of parental reaction to auditory response cradle 
testing. In our paper, we did not discuss this in any detail, 
but it is an essential part of our general approach with the 
parents. At the onset of the testing the parents are 
informed that this is a screening technique only and not a 
diagnostic one, and should the baby fail the cradle on two 
occasions further diagnostic tests will be done almost 
immediately to confirm whether there is indeed hearing 
loss. As we are able to confirm the diagnosis within a day 
or two of the cradle test, we have been able to observe the 
parents’ reactions to this early diagnosis and there were 
few adverse comments by any of the parents concerned. 
The ability to make an early diagnosis of hearing loss 
without being able to provide treatment is self defeating, 
so we have researched this aspect in some detail, and try to 
provide amplification as early as possible. We would agree 
with Professor Davies completely in his philosophy in- 
herent in making an early diagnosis, and we therefore 
spend considerable time discussing the medical, psycholo- 
gical, and social implications of such a diagnosis with the 
parents. The advantage of reliable early diagnosis together 
with the ability to offer immediate treatment outweighs all 
the other disadvantages, but we remain deeply concerned 
and involved in helping parents accept the diagnosis. 


Selective bronchial intubation for | 
pulmonary emphysema 


Sir, 

During the past 10 months we have encountered in our 
neonatal unit five preterm infants (mean birthweight 1-24 
kg, range 0-94 to 1-64 kg; mean gestation 29 weeks, range 
27 to 30 weeks) with unilateral pulmonary interstitial 
emphysema. Our experience with selective bronchial 
intubation as a treatment for this condition is not as 
encouraging as that reported by Drs Campbell, Zarfin, and 
Perlman. ' 

Three of the five infants were treated with selective 
intubation, One infant was suffering from a right sided and 
two from left sided lesions.: A total of four selective 
intubations were carried out for a mean duration of 60. 
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hours. On no occasion was there more than a temporary 
improvement in Po, while the disturbance to the infant 
during the manipulation required to place the endotracheal 
tube was considerable. In particular, passage of the 
endotracheal tube into the nght main bronchus without 
occlusion of the right upper lobe was extremely difficult. 

One of the infants in whom selective intubation was 
carried out subsequently underwent a thoracotomy, where 
multiple pleurotomies were performed. Again, improve- 
ment was modest and short lived. 

In four of the five infants, including the infant in whom 
surgery was performed, spontaneous resolution and recov- 
ery occurred subsequently. The fifth infant died of cor 
pulmonale complicating bronchopulmonary dysplasia after 
a period of time at home. 

We feel that selective bronchial intubation has a place in 
the management of pulmonary interstitial emphysema but 
that any improvement may be limited. In particular, 
improvement may fail to occur when pulmonary interstitial 
emphysema is associated with bronchopulmonary dyspla- 
sia, rather than as a complication of the idiopathic 
respiratory distress syndrome. The radiological distinction 
between these two'is not always possible. 
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Non-immunologic hydrops fetalis 

Sir, 

We read with interest the paper by Iliff et al’ and would 
like to add a further cause of non-immunologic hydrops 
fetalis. 

At routine ultrasound examination a 32 year old 
primigravida who was 23 weeks pregnant was found to 
have a grossly hydropic infant, with ascites and displace- 
ment of the fetal heart to the left. No irregular blood group 
antibodies were found and viral serology was negative. A 
detailed examination of the fetal heart using echocar- 
diography showed normal cardiac anatomy, although the 
right atrium was rather dilated. 

The presence of gross hydrops was confirmed after 
delivery at 27 weeks’ gestation and despite attempts at 
resuscitation, the infant died 30 minutes after birth. 
Subsequent investigations failed to show any evidence of 
haemolysins, blood group incompatibility, congenital in- 
fection, or chromosome abnormality, 

A full necropsy showed that there was atresia of the right 
main bronchus associated with noticeable enlargement of 
the right lung and a shift of the heart and mediastinum to 
the left. The left lung was compressed and severely 
hypoplastic. There was also moderately severe tracheo- 
bronchomalacia with partial deficiency of the tracheal 
cartilage and collapse of the posterior membrane. ` 

Histology of the right lung showed distension with 


an accelerated maturation and numerous cup shaped 
alveoli. The left lung showed failure of expansion but the 
maturity was consistent with the gestational age; hyaline 
membranes were noted together with occasional inhalation 
of squames. Bronchial cartilage was present in both lungs. 
This cause of non-immunologic hydrops fetalis has not 
previously been recorded, although cases of similar nature, 
for example adenomatoid malformation of the lung and 
intrathoracic tumours causing mediastinal displacement, 
have been the subject of previous reports.” 
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Transient hyperphosphatasaemia 

Sir, 

We were interested to read Arthur et al’s short report on 
the benign nature of transient hyperphosphatasaemia. ' 
Although this is the first account in the English published 
reports, the syndrome has recently been reviewed by 
Nathan.” He described six cases in 1980 and reviewed the 
28 patients previously reported; four more cases were 
added by Rosalki and Foo.” Only one of these patients was 
found to have a malignancy. 

At this hospital, an 18 month old infant presenting with 
Letterer-Siwe disease was found to have an alkaline 
phosphatase value of 4153 TUA (normal adult range 90 to 
330 IU/l). This increased to 12 978 IU/ over the next 
week, while other biochemical tests of liver function 
remained normal. An ultrasound and computed tomogram 
of the liver, and a bone scan showed no abnormalities. 
Isoenzyme analysis was typical of that found in transient 
hyperphosphatasaemia and the alkaline phosphatase ac- 
tivity returned to normal over the following month. In 
another patient, a 2 year old with leukaemia on UKALL 
VII maintenance treatment, alkaline phosphatase in- 
creased to 2050 IU/ after a period of normal liver function 
tests. As the child’s other parameters of liver function were 
all normal, further investigations were deferred and within 
‘a month the alkaline phosphatase had reverted to its 
previous value. Failure to appreciate the possibility of ` 
transient hyperphosphatasaemia could have led to un- 
necessary further investigation in the first patient and an 
inappropriate reduction in 6-mercaptopurine dosage in the 
second. Thus it should be noted that hyperphosphata- 
saemia may also be a benign finding in children with an 
already established malignancy and may not be indicative 
of any deterioration in their condition. 
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Waardenburg’s syndrome associated 
with total intestinal aganglionosis 


Sir, 

Farndon and Bianchi! reported a Pakistani child with signs 
of Waardenburg’s syndrome associated with total agang- 
lionosis and suggested that this can be a distinct clinical 
entity with an autosomal recesstve mode of inheritance. 
We reported our experience of 12 such cases and felt that 
this was a new syndrome with autosomal recessive 
inheritance.* Later, we came across another patient who 
was related to family. 5 in our previous report? and this 
extended pedigree was published.? On the basis of our 
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study of this extended pedigree, we have no doubt that 
inheritance in this syndrome is autosomal recessive while 
Waardenburg’s is an autosomal dominant condition. Farn- 
don’s case report lends further support to our impres- 
sion that this is a distinct clinical entity. It is interesting to 
note that there are no similar case reports from other parts 
of the world and we wonder whether any racial factors are 
involved since the syndrome has been reported only in 
children of Indian and Pakistani origin to date. 
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Book reviews 


Mechanisms of Alcohol] Damage in Utero. 
Ciba Foundation Symposium 105. Pp 296: 
£26-50 hardback. Pitman, 1984. 


This book is the report on the Ciba 
Foundation Symposium held in London in 
1983. The contributors include most of the 
well known names in the field of fetal 
alcohol research. The first two sections 
comprise reports on animal based research 
using mice, rats, chick embryos, munne 
neuronal cell cultures, and Macaque 
monkeys. These reports continue to fuel 
the controversy around the value of pure 
bred experimental animals in predicting 
and explaining the effects of prenatal 
alcohol exposure in man. The discussions 
highlight these difficulties. They illustrate 
the major problems experienced by the 
pure scientist and the clinician alike in 
translating their findings into clear advice 
on the critical time of exposure, the dose- 
response relation, and why some people 
are affected and others not. 

The third section is devoted to papers on 
the growth and development of exposed 
rats'and children. Dr Spohr is reassuring 
about the reported improvement in the 
psychiatric and cognitive progress of 
affected children over a four year period. 
The final section is devoted to the excellent 
work by Dr Wright and co-workers on 
moderate alcohol consumption and fetal 
outcome, and to the more important re- 
search on prevention. 

To this reviewer the most pleasing 
aspects of the book are the excellent 
introductory and closing sections which not 
only set the content into perspective but 
also emphasise the need for continuing 
research. The book summarises well the 
diverse areas of research that are being 
pursued at present into how and why 


alcohol damages the fetus. It does not’ 


attempt to answer all the major questions 
on prevention and dose-response relation 
but illustrates the problems facing both 
scientist and clinician. 

IAN SMITH 


Your Child with Eczema. By D J Atherton. 
Pp 166: £4-95 paperback. William Heine- 
mann, 1984. 


This book is intended as a guide for parents 
of children with eczema. I have, therefore, 
asked a lay person experienced in child 


care (including children with eczema) to 
read it, and have incorporated her impres- 
sions. 

After a brief description of the structure 
and junction of normal skin, the book 
concentrates on a description of atopic 
eczema, with particular attention to likely 


‘aetiological factors. Half the book is de- 


voted to the practical management of 
childrén with eczema, including details of 
topical applications, avoidance of exacer- 
bating factors, and control of infection. 
The last part deals with complications and 
associated diseases, and more general 
advice on topics such as education and 
psychological problems in the family. 
The section on practical management of 
eczema is likely to be particularly useful to 
parents, both by amplifying and explaining 
their medical management, and by discus- 
sing the many relevant environmental fac- 
tors which a parent otherwise learns by 
trial and error. For example, the instruc- 
tions on the use of topical preparations and 
the application of protective bandages are 


very clear and well illustrated. Not only 


parents but also community nurses and 
doctors would learn much from this whole 
chapter. 


Parts of the detailed discussions on: 


aetiology and corticosteroids are less easy 
to follow; they may not be understood by a 


parent who seldom reads. The chapter 


entitled ‘Complications’ is misleading, 
since several of these are associated condi- 
tions. The subsection on cataracts which 
recommends yearly ocular examination 
may be unduly alarming to the parents of 
the average child with eczema. 

The book is optimistic about the outlook 
for the child with eczema. It will be a very 
valuable aid to the inquiring parent and to 
all involved health workers, and it is well 
indexed. If guided to the more practical 
sections most other parents would find it a 
worthwhile investment. 

K S SLOPER 


Epilepsy. 100 Elementary Principles. 
(Major Problems in Neurology, vol 12). By 
R J Porter. Pp 162: £9-95 hardback. 
W B Saunders, 1984. 


This guide to epilepsy is based on a unique 
format, a series of 100 concise statements 
which represent the distillate of Dr Porter’s 
extensive knowledge of this subject. The 
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principles are not elementary in the sense 
of meaning simple or introductory, but 
provide the components of a comprehen- 
sive and detailed approach to the total care 
of a patient with a seizure problem. The 
first half deals with diagnosis both at an 
aetiological level, and according to seizure 
pattern. The accurate recognition of the 
latter is the key to the correct choice of 
treatment, and the author skillfully re- 
views, but does not oversimplify, current 
seizure classification. He focusses on areas 
notorious for causing confusion, for__ 
example the differentiation of absencgg 
attacks from complex partial seizures. He 
also reminds us that at least 20% of those 
who fail to respond to anticonvulsants do» 
not have epilepsy. 

The second half covers the genera! aims 
of anticonvulsant treatment, pharmacology. 
pharmokinetics, and selected regimens forma 
partial and generalised seizures. Most 0’ 
the discussion is relevant to paediatrician: 
practising in the United Kingdom. 
American bias is reflected in the secondary» 
role given to sodium valproate. Althougt 
there are brief sections dealing with seizure: 
in early infancy, the main emphasis is or 
older children-and adults. 

Clinicians struggling to help childrer 
whose lives are blighted by refractor» 
epilepsy will be greatly assisted by study: 
ing this slim and relatively inexpensiy 
volume. It will incite them to approac 
seizure diagnosis with renewed enthusiasr 
tempered by heightened discipline. 


D I JOHNSTOF 


Perinatal - Epidemiology. Edited by M É 
Bracken. Pp 550: £40-00 hardback. Oxforc 
University Press, 1984. 


This book will be of interest to boti 
neonatal paediatricians and obstetricians 
It is a collection of reviews, mainly fron 
the western side of the Atlantic, and i 
divided into two parts. The first reviews~> 
wide range of paediatric and obstetrie 
topics important in perinatal epidemi 
ology—chromosome abnormality, neure 
tube disorders, prematurity, low birth». 
weight, perinatal mortality, multiple births 
congenital viral infections, and suddep 
infant death syndrome and spontaneou 
abortion, induced abortion, infertility 


nwanted pregnancy, and hydatidiform 
rae, 

The second part of the book discusses 
methodological issues in perinatal epide- 
miology, a section which I found quite 
wevealing. These chapters cover sampling 
and statistical analysis, the design and 
conduct of randomised clinical trials re- 
Wated to perinatal research, the assessment 
wf occupational and environmental factors 
yparticularly with reference to drug induced 
«congenital malformations, the detection 
kand assessment of neurological dysfunc- 
Rion, and finally critical consideration of 
“he presentation of perinatal mortality 
wrates. 

The chapters are clearly written by ex- 
yerts and each is completely up to date. 
Mie sections, for instance, on classifying 
congenital malformations or neurobeha- 
wioural dysfunction review fully the many 
described methods, allowing the reader to 
discriminate for himself which one is the 
nost useful. This book is a welcome 
iddition to the departmental library. 


NEIL MCINTOSH 


Microbes and Infections of the gut. Edited 
3y C S Goodwin. Pp 377: £27-50. Blackwell 
Scientific Publications, 1984. 


Whe realistion that in developing countries 
liarrhoea is the cause of death of one third 
yf all children who die before 5 years of age 
as stimulated research into the patho- 

snesis, treatment, and prevention of gas- 

-rointestinal infections. Professor Goodwin 

ias enlisted the help of acknowledged 

3ritish experts to assist him and his anti- 
odean colleagues in summarising the 
urrent state of knowledge in this field. 
The opening chapter contains an excel- 
ənt review of the development of intestinal 

Jora, in which the evidence for a microbial 

etiology of necrotising enterocolitis is also 

xamined. Individual chapters are devoted 
> groups of enteric pathogens including 

»acteria, viruses, amoebae, protozoa, and 

elminths. There are also chapters on gut 
nmunology, immunisation, small intesti- 
al overgrowth, and the prevention and 


treatment of surgical sepsis after gut 
surgery. The public health implications of 
gastroenteritis are covered in two chapters 
by the editor and Professor Michael 
Gracey. The book concludes by summaris- 
ing the evidence implicating the metabolic 
activities of gut bacteria in the aetiology of 
colonic cancer which, while interesting, 
seems out of place. 

I particularly enjoyed the chapter on 
viral infections of the gut in which Dr 
Flewett writes about an old personal 
friend, the rotavirus, in fine, ‘chatty’ style. 
If, like me, you do not know a Metagont- 
mus yokogawi from an Angiostrongylus 
costaricensis, | would strongly recommend 
the chapter on amoebic dysentery, intesti- 
nal protozoa, and helminths by Dr David 
Grove. 

The preface states that this book is 
recommended to physicians, surgeons, 
paediatricians, oncologists, microbiolog- 
ists, and immunologists. While it is true 
that there is something for all of them, my 
concern is that there will be insufficient in a 
book of this size to satisfy any of them. It 
could prove useful on the bookshelf of a 
gastroenteritis unit when, for example, 
a child is admitted with Plestomonas 
shigelloides. 1 would also recommend it to 
anyone embarking on research in this field. 


D C A CANDY 


Anaerobic Infections in Childhood. By I 
Brook. Pp 359: £29-75 hardback. G K Hall, 
1984. 


The author has tried to present in one 
volume the clinical, microbiological, and 
therapeutic data necessary for the paedia- 
trician to diagnose and treat anaerobic 
infections. The book is divided into five 
sections with 33 chapters. The introductory 
section deals with the normal anaerobic 
flora, collection and transportation of 
samples, the clinical approach to diagnosis, 
and anaerobes as pathogens. Ten chapters 
are devoted to neonatal infections and 13 
to infections of specific organs. The final 
chapter on the principles of management is 
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preceded by a section on miscellaneous 
infections, which includes tetanus and 
botulisth. There are extensive lists of refer- 
ences after each chapter which amount to 
some 50 pages. 

The book is packed with data and a good 
perspective is maintained on the relative 
role of aerobes and anaerobes. Despite its 
scientific merits, however, I found this 
book heavy going. I feel it would have 
benefited from shortening to approxi- 
mately 250 pages. This could have been 
achieved if material in the numerous 
tables had not been duplicated in the text 
and if certain topics had been amalgam- 
ated. Some aspects appear in near identical 
form in several chapters, for example 
treatment of neonatal chest infection. Edi- 
tors of scientific journals insist on economy 
of words and I believe the reader has every 
right to expect the same from scientific 
books. 

The division into chapters borders on the 
idiosyncratic at times. For instance, the 
establishment of the oral flora is discussed 
in chapter one, rather than in chapter five 
on ‘Colonisation of the newborn’. These 
chapters should be read together if one ts 
to understand the subject. 

The chapter on treatment supplements 
the recommendations given at the end of 
each chapter. Prescribing in the United 
Kingdom differs from that in America, 
however, where the Federal Drug Ad- 
ministration does not approve the use of 
metronidazole in children. This must be 
remembered when chloramphenicol is sug- 
gested for treatment of certain minor infec- 
tions. The omission of guidelines for anti- 
biotic prophylaxis in bowel surgery ts, I 
believe, a serious one. When does one give 
the drug, by what route, and how many 
doses? 

The wealth of scientific data and refer- 
ences should commend this book to the few 
clinicians and microbiologists with a major 
interest in infection in children, although 
there are omissions which would dis- 
appoint them. Sadly, while supporting the 
general message, I cannot commend this 
book to most paediatricians. 


R H GEORGE 
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British paediatrics 


Integration of child health services: an introduction 


This paper outlines the recent history of the child 
health services, explains the policy of the British 
Paediatric Association (BPA) for the integration of 
these services and makes proposals for the mechan- 
ism of change. 


History 


After the reorganisation of the National Health 
Service (NHS) in 1974, school health and commun- 
ity services for preschool children were brought 
together under the supervision of the Area Special- 
ist in Community Medicine (Child Health) but the 
tripartite division of medical care for children 
remained. Primary care was shared by the general 
practitioner, providing mainly a therapeutic service, 
and the community medical staff, providing almost 
exclusively a preventive service. Secondary care was 
provided by consultant paediatricians working in 
hospitals. 


The move towards a bipartite child health service 


Since the publication of the Court report in 1976 the 
integration of the child health services, preventive 
and therapeutic as well as hospital and community, 
has been an agreed objective. It is the policy of the 
BPA to work towards achieving this objective. 
Changes are already taking place. An increasing 
number of general practitioners are providing com- 
prehensive primary care for children, there is a 
growing involvement of clinical medical officers in 
the work of general practitioners, and many consul- 
tant paediatricians are providing secondary care 
outside of hospitals. 

The view of the BPA is that secondary care for 
children in the community should be consultant led 
and that the medical staff of the community health 
service should have a career structure similar to that 
of hospital paediatricians. The Central Committee 
for Hospital Medical Services (CCHMS) and the 
Department of Health and Social Security (DHSS) 
have agreed that at least one consultant paediatri- 
cian with a special interest in community child 


health (CPCCH) should be appointed in each health 
district. The pattern of work for these consultants 
will vary; some will have access to hospital beds as 
well as to diagnostic facilities. In those districts 
where hospital based consultant paediatricians are 
already providing services outside the hospital this is 
likely to continue after the appointment of a 
CPCCH. . 

The responsibilities of the CPCCH would include 
the assessment and care of handicapped children, 
educational medicine, research and advice to the 
education authority and the social service depart- 
ment. Some may have administrative responsibility, 
delegated by the District Medical Officer, for the 
overall administration of the community child health 
service. 


The mechanism of change 


The BPA recommends that each district should now 
consider introducing a consultant led service in 
community child health. Since it will be difficult at 
present to fund new consultant posts, the posts of 
retiring senior clinical medical officers (SCMO) 
should be converted to consultant posts (CPCCH). 
In addition, the expertise and consultant work of 
many existing SCMOs should be recognised by their 
appointment ad personam to the consultant grade.. 
For this purpose criteria should be agreed between 
the profession and the DHSS for regrading those 
SCMOs who have appropriate training and experi- 
ence and are clearly undertaking consultant work. 
This procedure might be conducted over a period of 
some three years but would be a ‘once for all’ 
exercise. 

All current SCMOs who were not eligible for 
reprading under these arrangements would have 
security of tenure until they resigned or retired but 
no new SCMO posts would be created after the 
publication of a DHSS circular setting out the 
agreed arrangements. 

Advertised new CPCCH posts will continue, as at 
present, to be subject to the consultant advisory 
appointments committee regulations. 
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Meetings in 1985 


Paediatric Research Society 

22—23 March, St Andrews 

Further. details: Dr G S Clayden, Department of 
Paediatrics, St Thomas’s Hospital, London SE1 
TEH 


7th Worid Congress of the International Association 
for the Scientific Study of Mental Deficiency 
24-28 March, India 

Further details: Dr V R Pandurangi, 36a Osberton 
Place, Sheffield $11 8XL- 


British Paediatric Association—57th Annual Meeting 
16-20 April, York 

Further details: British Paediatric Association, 23 
Queen Square, London WCIN 3A2 


Ambulatory Paediafric Association—25th Annual 
Meeting 

7-10 May, Washington DC, USA 

Further details: Dr P H Casey, Arkansas Children’s 
Hospital, Department of Pediatrics, 804 Wolfe 
Street, Little Rock, Arkansas 72201, USA 


Joint Meeting of European Society for Paediatric 
Gastroenterology and Nutrition (ESPGAN) and 
North American Society for Paediatric Gastroenter- 
ology (NASPG) 

16-17 May, New York, USA 

Further details: Professor A S McNeish, Institute of 
Child Health, Francis Road, Birmingham B16 8ET 


5th European Paediatric (UNEPSA) Conference on 
Growth, Development and Adolescent Medicine 
15-18 June, Oulu, Finland - 

Further details: Professor N Hallman, Children’s 
Hospital, Stenbackinkatu 11, SF—00290 Helsinki, 
Finland 


89 


European Society of Paediatric Endocrinology 
22-25 June, Baltimore, USA 

Further details: Professor A Aynsley-Green, Royal 
Victoria Infirmary, Newcastle upon Tyne NEI 4LP 


European Society of Clinical Respiratory Physiology 
24-28 June, Leiden, Holland 

Further details: Dr P J Helms, Hospital for Sick 
Children, Great Ormond Street, London WCIN 
3JH 


The Neonatal Society/British Association for Peri- 
natal Paediatrics 

19 July, Dundee 

Further details: Dr C H M Walker, Ninewells 
Hospital, Dundee DD1 9SY 


Paediatric Research Society 

20-21 September, Bath 

Further details: Dr G S Clayden, Department of 
Paediatrics, St. Thomas’s Hospital, London SE1 
7EH 


European Society for Paediatric Nephrology 

29 September—2 October, Lisbon, Portugal 
Further details: Dr M J Dillon, Hospital for Sick 
Children, Great Ormond Street. London WCIN 
3JH 


European Paediatric Respiratory Society 

14-17 October, Munich, Germany 

Further details: Dr J O Warner, The Brompton 
Fospital, London SW3 6HP 


The Neonatal Society 

22 November, London 

Further details: Dr N R C Roberton, Addenbrookes 
Hospital, Cambridge CB2 20Q 
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Instructions to authors 


Papers for publication should be sent to the Editors, 
Archives of Disease in Childhood, BMA House, 
Tavistock Square, London WC1H 9JR. 

Submission of a paper will be held tc imply that it 
contains original work not being offered elsewhere 
or published previously. 

Manuscripts should be prepared in accordance 
with the Vancouver style.! 

The editors retain the right to shorten the article 
or make changes to conform with style and to 
Improve clarity. 

For guidance on ethical aspects refer to the 
editorial in this journal.” 

All authors must sign the letter of submission. 


Original articles 


These should usually conform to the conventional 
structure of summary, introduction, methods, results, 
discussion, and references. The title should occupy 
no more than two lines of the title page (8 to 10 
- words) and should not contain the words ‘child’, 
‘children’, or ‘childhood’ (already implicit in the title 
of the journal). The summary should be no longer 
than 150 words and should set out what was done 
and the main findings and their implications. 


Short reports 


Short papers, brief laboratory observations, and 
preliminary communications should be submitted 
for this section (single case reports will usually be 
considered in this form only). Length must not 


exceed two printed pages of text. In general this will - 


be less than 900 words, including a summary of less 
than 50 words, one or two small tables or illustra- 
tions and up to 6 references. An abbreviated title of 
no more than 38 characters is required for the title 
page. A report of a negative result trial, based on a 
reasonable hypothesis, should be submitted as a 
very short report of less than 500 words. 


Annotations 


Annotations are commissioned by the editors who 
welcome suggestions for topics or authors. 


Letters 


Letters should normally be no more than 300 words, 
have no more than three references, and be signed 
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by all authors. They should be prepared in a similar 
way to other manuscripts. Preference is given to 
those that take up points made in contributions 
published in the Archives but those that discuss 
current topics or present original observation may 
be acceptable. 


Manuscripts, tables, and illustrations 


Manuscripts should be typed double spaced on one 
side of the paper with a 5 cm margin at the top left 
hand side of the sheet. The pages should be 
numbered. Authors should keep one copy of their - 
manuscript and submit two copies; if the paper is 
rejected it will not be returned unless this is 
requested at the time of submission. The authors: - 
should incude their family names and initials and the 

place where the work was done; their number 
should be kept to a minimum and should include. 
only those who have made a contribution to the 

research: justification should be made for more than 

five authors. Acknowledgements should be limited 

to workers whose courtesy or assistance has extended 

beyond their paid work, and to supporting organisa- 

tions. The name and address of the corresponding 

author and whether or not reprints will be.available, 

to be given at the end of.the paper. 


Drugs should be given their approved, not pro- 
prietary names, and the source of any new or 
experimental preparations should be given. Abbrevi- 
ations should not be used. Scientific measurements 
should be given in SI units: conversion factors to 
traditional units should also be supplied. Blood 
pressure, however, should be expressed 1 in mmHg: 
and haemoglobin in g/dl. 

Any statistical method used should be detailed in 
the methods section of the paper and any not in 
common tse should be either described in detail or 
supported by references. Previously published 
procedures and techniques need only a reference to 
the original. Tables and illustrations should be 
submitted separately from the text of the paper, and 
legends to illustrations should also be typed on a 
separate sheet. Tables should be simple and should 
not duplicate information in the text of the article, 
they should be numbered and be comprehensible to 
the reader without the text. 

Illustrations should be used only when. data 
cannot be expressed clearly in any other way. When 
graphs or histograms are submitted the numerical 
data on which they are based should be supplied. 


Line drawings should be in Indian ink on heavy 
white paper or card, with any labelling on a separate 
sheet, they may also be presented as photographic 
prints. Other illustrations should usually be prints— 
not negatives, transparencies, or x ray films; they 
should be no larger than 30 x 21 cm (A4) and be 
trimmed to remove all redundant areas; the top 
should be marked on the back. Staining techniques 
of photomicrographs should be stated. Either an 
internal scale marker should be included on the 
photomicrograph or the final print magnification of 
the photograph itself should be given. Again, any 
labelling should be on copies, not on the prints. 
Patients shown in photographs should have their 
identity concealed or should give their written 
consent to publication. If any tables or illustrations 
submitted have been published elsewhere written 
‘consent to republication should be obtained by the 
author from the copyright holder (usually the 
' publisher) and the authors. 

* Any article may be submitted to outside peer 
reWew and statistical assessment. This should take 
four weeks but may take up to six. Manuscripts are 
usually published within three to four months of the 
date of final acceptance of the article. 


References 


Most articles do not require more than 20 references 
and many need substantially less. References should 
be numbered in the order in which they appear in 
the text. At the end of the article the full list of 
references should give the names and initials of all 
authors (unless there are more than six, when only 
the first three should be given, followed by et al). 
The authors’ names are followed by the title of the 
article, the title of the journal abbreviated according 
to the style of Index Medicus (see the January issue 
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of Index Medicus); the year of publication, the 
volume number; and the first and last page 
numbers. Titles of books should be followed by 
place of publication, publisher, and year. 


| Barson AJ, Tasker M, Lieberman BA, Hil- 
lier VF. Impact of improved perinatal care on the 
causes of death. Arch Dis Child 1984;59: 
199-206. 

2 Dowling S. Health for a change. London: Child 
Poverty Action Group, 1983. 


Information from manuscripts not yet accepted or 
personal communications may be cited only in the 
text. References are not checked by us; authors 
must verify references against the original docu- 
ments before submitting the article. Information 
from abstracts may not be cited in the references but 
can be noted in the text to attribute originality. 


Proofs and reprints 


Manuscripts should bear the name and address of 
the author to whom the proofs and correspondence 
should be sent. Proofs are not normally sent for 
letters. Proof corrections should be kept to a 
minimum and should conform to the standard 
conventions. Twenty five reprints are supplied free 
and further reprints may be ordered when the proof 
is returned. 

Permission to republish must be obtained from 
the editors and the publishers. 
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A SENSE OF ASHER 


A further collection of the writings of Richard Asher, 
selected and introduced by Ruth Holland 


This second selection of Richard Asher’s writings, with an introduction 
by Ruth Holland, was originally published in a limited edition in the 
Keynes Press in 1983. It sold out rapidly and in response to exceptional 
demand it was decided to produce a paperback edition. This contains the 
complete text of the original and has a new cover based on one of the 
original designs for Lewis Carroll’s The Hunting of the Snark by 
Henry Holiday. 


“The contents of this volume are pure delight: arresting, provoking and full of good 
sense as only Richard Asher knew how to present it.” 


“Even his most serious and 
weighty articles sparkle with 
sequins—his own aphorisms, 
imaginary dialogue, fantasies, 
quotations—and he had that 
knack of being always enter- 
taining, which Shaw described 
as having your pockets stuffed 
with sausages and keeping a red 
hot poker in the fire.” 
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A new miscella ny 


Price: Inland £7.00; 
Overseas £8.50; USA $14.00 
(BMA members: 

Inland £6.50; Overseas £8.00; 
USA $13.00). 


Overseas prices include 
air mail postage. 


Payment must be enclosed i “ARS A A aM a 
with order. j Gi Beis 







Order from: 
The Publisher, 

BRITISH MEDICAL JOURNAL, 
BMA House, 

Tavistock Square, 

London WCI1H 9JR, 

or your bookseller. 


















INSTITUTE OF CHILD HEALTH 


(University of London) 


HOSPITALS FOR SICK CHILDREN 


Great Ormond Street 
1985 PAEDIATRIC COURSES 


Short courses: 


Feb 18-22 LABORATORY, RADIOLOGICAL AND OTHER 

INVESTIGATIONS FOR THE CLINICIAN Dr S G Haworth 
Feb 25—-Mar 1 RESPIRATORY MEDICINE AND INTENSIVE CARE Dr P Helms 
Mar 4-8 POSTGRADUATE NEPHROLOGY WEEK Prof T M Barratt 
Mar 11-15 CHILD PSYCHIATRY Prof P Graham 
Mar 18-20 UPDATED PAEDIATRIC IMMUNOLOGY Dr R Levinsky 
Mar 28-29 PAEDIATRICS FOR GENERAL PRACTITIONERS 

AND COMMUNITY PHYSICIANS** Dr M Levin 
Oct 11-12 CHILD PSYCHIATRY FOR THE MRCPsych 

(fee £35) Prof P Graham 
Och 21-22 MANAGEMENT OF THE ACUTELY SICK CHILD Dr M Levin 
St 23-25 MEDICINE AND SURGERY FOR THE NEONATE Dr R Dinwiddie 
Oct 28-Nov 1 HAEMATOLOGY AND ONCOLOGY Dr J Chessells 
Nov 48 GROWTH AND ENDOCRINOLOGY Dr D B Grant 

Dr M Preece 

Nov 11-15 CLINICAL GENETICS AND METABOLIC Dr J Leonard 

DISORDERS Dr M Pembrey 


Special symposia 


May 13-15 GENETIC ENGINEERING IN MEDICINE: 

TECHNIQUES AND APPLICATIONS** Dr M Pembrey 
May 16 DIAGNOSIS OF DYSMORPHIC SYNDROMES** Dr M Baraitser 
May 20-24 PAEDIATRIC ALLERGY** Prof J F Soothill 
June 3-7 PAEDIATRIC GASTROENTEROLOGY ** Dr P Milla 
June 6 SIMPSON SMITH SYMPOSIUM—PAEDIATRIC 


SURGERY 


Fee: £25 per day except where indicated 


Venue: Institute of Child Health 


Prof L Spitz 


If you are interested in any of these courses, would you please contact Miss Brenda Clayden for those 
which are asterisked, and Miss Gillian Brown for the remainder at the 


INSTITUTE OF CHILD HEALTH 
30 GUILFORD STREET 
LONDON WCIN ILEH 
()1—242-—9789 


A copy of the programme and an application form will be sent to you as soon as they are available. 


MRCP (PART II) COURSE: 


4.00-7.30 Monday evenings. Eight sessions per course (three preceding the written examination, five 
preceding the orals and clinicals). Three courses each year. The next course begins on 22 April 1985 
and the fee is £100. Details from Sub-Dean’s Secretary. 







Anew milk drink specially made for babies 
+-6 months and older and nutritionally superior 
to cow’s milk. That’s Progress. 


By the age of four months ababy’s digestive system 
s Maturing to cope with changing nutritional needs. been specially formulated for the older baby by Wyet 
uch as extra protein intake. Nutrition, makers of Britain’s most popular baby 

Even when solids are introduced milk is still a very milk- food. 

nportant source of nutrients. 

Both the DHSS! and the European S ciety for 
*aediatric Gastroenterology and Nutrition (ESPGAN)2 
dvise against the early introduction of di Orstep COW’S 
nilk. In fact, it may be beneficial to avoid it for the first 
2 months. ESPGAN have set out guidelines for and 
-commend the use of a follow-on formula rather than 
ow’s milk. 

PROGRESS is such a formula, for babies four to six 
nonths and older. Progress is not intended to replace 
reastfeeding. Given in conjunction with solids it 
rovides more complete nutrition than cow’s milk. 

Boiling of cow’s milk depletes vitamins such as 
h and C and of course, diluting with water lowers all 
\utrients. 

Parents will be pleased to know Progress contains 

full complement of vitamins and minerals especially 
‘on and vitamins A, C, D and E which are insufficient in 
ow’s milk. The all vegetable fat blend contains a lot less 
aturated fat than cow’s milk, with energy provided 
rainly from carbohydrate rather than fat. 





You will be pleased to know that Progress has 
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_ whatever | 
his mum worries 


about, it won't 
be his asthma. 


Regular Intal therapy can give real protection from asthmatic 
attacks, minimising both incidence and severity.’ 








With reduced anxiety, there is less need to resort to symptomatic 
medication such as bronchodilators? or oral corticosteroids? 


Current investigations suggest 
that these improvements are accompanied by a reduction 
of cellular infiltration in bronchial mucus 
Which indicates that Intal therapy may have a beneficial effect 
on the underlying pathology of asthma. 


Because the Intal routine can be integrated unobtrusively 
into the day's normal activities, the asthmatic child can get on 
with the real business of growing up. 





He'll be more at ease with his condition. 
And so will his parents, teachers and friends. 
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The cost of living has never looked so good. 
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nmunogenic form of insulin; than 
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It has, however, been seen as 
xpensive. 

In fact. Humulin costs less than 


the most widely prescribed porcine 
insulins. 
The price? Just 1644 for 100 1.u. 
You see, Humulin uses genetic 


engineering and the techniques of 


recombinant DNA technology as 
the method of manufacture. 
Which means it’s completely 


independent of pork and beef prices 

Thus, it can be produced 
economically, and in large quantitie 
for years to come. 
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Editorial 


Lest we forget 


A few weeks ago we had a royal occasion at my 
hospital, and the paediatricians were lined up in 
their best suits; surprised, cleaned shoes; and 
brushed down hair ready to be presented to the 
royal person. She had come to open formally the 
new purpose built accommodation for families to 
stay while their ill child was being treated in our 
children’s unit. I could not help thinking back to the 
times of 15 or 20 years ago when parental access to 
children in hospital was so limited. The very fact 
that a prime site in our hospital grounds had been 
used for this building, and that despite financial cut 
backs and worries about the running costs, the 
proposals had been accepted by the various commit- 
tees and executive of a very large acute general 
hospital, confirmed that the need for parents to have 
unlimited access to their ill children was accepted. 
There had been conflicting demands—for a new 
oncology clinic, for a nuclear magnetic resonance 
scanner, and other high technology developments, 
but though there had been some argument about the 
order of priorities, there were neither medical nor 
administrative colleagues who doubted that such a 
residential unit in a hospital which accepted children 
from a long way away was needed for the child and 
the family’s welfare. 

Those of us in senior positions today must be 
grateful to our former teachers and leaders who 
made this change of opinion and new acceptance 
possible. But are we in our turn doing enough to 
preserve this right for children, and in teaching our 
juniors and trainees about the issues that Bowlby 
and Spitz raised 40 years ago? I worry about this 
when I visit a hospital at which someone who has 
trained with me is now a consultant paediatrician, 
and which has negligible facilities for mothers to stay 
with their ill child in hospital or which has restric- 
tions on parental visiting on the day of operation 
and sometimes other days each week. I feel even 
more guilty when I go to a third world country: visit 
the children’s wards there and you find that the 
parents are allowed to visit for only one hour twice a 
week. These countries, at times, seem to be putting 
their resources into monuments for high technology 
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paediatrics and losing that which a few years ago 
they had—parents nursing and caring for their own 
children. Is it absolutely necessary for them to go 
through the same painful process that industrialised 
countries had of a prolonged period in which parents 
were banned from being with their ill children? Yet, 
once again, those of influence in these overseas units 
have often been trained in Western countries—I feel 
ashamed when an overseas trainee seems to have 
learnt merely the techniques of dialysis from me and 
little else: the fault is mine not theirs. How often do 
we in our postgraduate and in-service training 
discuss the problems of children in hospital, their 
psychological needs and the needs and the problems 
of unrestricted access for parents? Many of us take it 
for granted and fail to pass on the message, yet itis a 
message that can be discussed more critically and 
pertinently today than ever before. 

It is easy to criticise some of the detailed findings 
of John Bowlby in relation to long term harm to 
children occurring as a result of separation in early 
life from their parents, and to point to the greater 
importance of other coincidental adverse factors. 
Moreover. we can read the follow up study which 
Archives published last September from Christ- 
church. New Zealand purporting to show that 
children treated in that Christchurch hospital in 1970 
did not show adverse effects later in life; but that is a 
reflection of the skill with which the Christchurch 
workers have created an environment which does 
not seem to harm children: the fact remains that 
admission to hospital for a child is often unpleasant 
and frightening, and can be dangerous. 

Twenty years ago there appeared a brief article 
written by two paediatricians who were in the 
vanguard establishing better conditions for children 
in hospital and rights for parents to visit and be with 
them. The article, which is reprinted on page 179, 
was vivid and effective propaganda at the time and 
made some of us who were then junior doctors 
wonder for the first time if it was possible for a child 
to die from unhappiness. We should ask our trainees 
to read it today and tell us what they think. 
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Annotations 


Seizures and steroids 


For over 40 years we have known that some children 
with otherwise intractable fits improve with 
steroids,' and for over 30 years that a similar 
response may be obtained with adrenocortico- 
trophic hormone.” Since that time a considerable 
amount of work has centred on infantile spasms, 
particularly on the relative efficacies of prednisone 
and adrenocorticotrophic hormone. For each report 
asserting the superiority of one, it is possible to find 
another giving the opposite view. Close comparison 
is confounded by the fact that drugs, dosage, and 
duration of treatment have varied between the 
trials. One recent paper’ was unable to find any 
convincing difference of effect between the two. 
Despite this, certain facts have emerged: more 
patients respond to adrenocorticotrophic hormone 
than to prednisone;* there are a few, however, who 
will respond to the latter but not the former.” The 
relation between the spasms and hypsarrhythmia is 
not a close one as the electroencephalographic 
changes may appear considerably later than the 
Onset of spasms. Recurrence of spasms after hormone 
treatment is rarely attended by reappearance of 
hypsarrhythmia and neither the spasms nor the 
hypsarrhythmia by themselves are likely to affect 
long term development. What conclusions can be 
drawn from all this work? 

The first and most obvious conclusion is that 
adrenocorticotrophic hormone acts independently 
of its effect on the adrenal glands. It is just 
conceivable that adrenocorticotrophic hormone acts 
via steroid metabolites intermediate on the biosyn- 
thetic pathway; it is difficult otherwise to see how 
some patients do better on adrenocorticotrophic 
hormone and a few on prednisone. This also makes 
the clinical observation that pharmacological doses 
of adrenocorticotrophic hormone (80 IU) may be 
more effective than lower doses (20 IU). more 
plausible. Perhaps, most convincingly, adrenocorti- 
cotrophic hormone can control fits in adrenal 
suppressed patients, including those concurrently on 
prednisone, even in the presence of documented low 
serum cortisol concentrations. The most simple 
alternative is that adrenocorticotrophic hormone 
has a direct effect on neurons or glial cells, or both. 

A second conclusion must be that infantile spasms 
are associated with almost every condition affecting 
infants known to the paediatric neurologists. It is 
unlikely that conditions as disparate as phenylketo- 
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nuria, subdural haematomas, and tuberose sclerosis 
elicit this stereotypic response by precisely the same 
mechanisms. Once this heterogeneity of the condi- 
tion is accepted, it is easier to see that more 
appropriate questions might be why some patients 
respond to one drug and not another, and does this 
tell us anything about what is actually going on? The 
nature of the disease process, particularly in the 
cryptogenic cases, raises as big a research challenge 
as when West described its devastating course 143 
years ago. 

Work has begun in this direction. Serotonin has 
been of interest since the observation that 5 0H 
tryptophan induced infantile spasms in infants with 
Downs syndrome.’ The same phenomenon cart be 
reproduced in young guinea pigs. after which the 
spasms can be abolished entirely by steroids or by 
serotonin antagonists. Other myoclonic disorders in 
man including dyssinergia cerebellaris mvoclonica 
(Ramsey Hunt syndrome). Pparamyoclonus multi- 
plex, and L dopa induced myoclonus respond to the 
serotonergic blocking agent, methysergide. To ex- 
pect that infantile spasms are simply caused by a 
central serotonin excess, however. underestimates 
the complexity of even the little we know of 
neurotransmitter circuitry. Indeed postanoxic myo- 
clonus responds to 5 0H tryptophan. It may come as 
no surprise, therefore, that a recent study reported 
lower serotonin metabolite concentrations (SHIAA) 
in the cerebrospinal fluid of children with infantile 
spasms than in age matched controls.’ These con- 
flicting pieces of evidence have been rather neatly 
reconciled by suggesting that the primary abnor- 
mality may lie in supersensitive serotonin receptors 
that consequently suppress presynaptic serotonin 
turnover and release.’ A similarly recent and 
perplexing observation is that although, as might be 
expected, children with infantile spasms have lower 
concentrations of the inhibitory neurotransmitter 
a@-aminobutyric acid in cerebrospinal fluid, the 
effect of adrenocorticotrophic hormone which 
abolished spasms was to reduce concentrations of 
a@-aminobutyric acid still further.“ 

It seems clear that we are unlikely to advance far 
from an empirical approach until we understand 
more about the site and mode of action of adreno- 
corticotrophic hormone in the brain. Confined not 
only to the anterior pituitary, it is also found along 
with beta endorphin in cell bodies in the hypothala- 


mus which project to the limbic system, thalamus, 
and brain stem. It is probable, therefore, that it acts 
as a neurotransmitter in its own right in specific 
subcortical circuits. It would be of considerable 
interest to know if there are functional connections 
between these cells and those of the ponto- 
medullary raphe complex, which contains a high 
concentration of serotonergic neurons and which, it 
has been suggested, may modulate infantile spasms. 

One only has to consider the gap between these 
speculations and our lack of understanding of the 
mechanism for ensuing mental handicap to see how 
many unanswered questions remain. 

Another steroid responsive movement disorder in 
children is that of the opsoclonus myoclonus or 
‘dancing eyes’ syndrome. This is frequently but not 
invariably a paraneoplastic effect associated with 
neuroblastoma. Whether the relation between the 
neuroblastoma and the brain rests upon a Cross 
immunological basis, on an undescribed neurotrans- 
mitter secreted by the tumour, or some other 
mechanism is unknown, but once again this is a 
condition that responds dramatically to steroids. 

Despite the increasing development of more 
effective anticonvulsants, it is worth remembering 
that older children with other types of seizure 
disorder may also respond to adrenocorticotrophic 
hormone in particular, or sometimes to steroids.” 
Adrenocorticotrophic hormone may often be effec- 
tive in children with somewhat delayed development 
who display a wide repertoire of seizure types 
myoclonus, akinetic, absence, complex, and major 
motor. It is in these children who have failed to 
respond adequately to a variety of anticonvulsant 
‘cocktails’ that either adrenocorticotrophic hormone 
or a ketogenic diet should be considered. While 
each has its disadvantages, it should be borne in 
mind that apart from growth retardation, a Cushing- 
oid face, and general obesity caused by the former 
treatment, more troublesome side effects such as 
hypertension and diabetes are most uncommon. It is 
sensible to keep an eye on electrolyte concentrations 
as severe hypokalaemia occasionally occurs. It is 
also good to know that children who are neurologi- 
cally normal at the onset of seizures and who 
respond to adrenocorticotrophic hormone rarely 
relapse after a three month course. 

It is. however, all too frequent that children who 
are already neurologically impaired and develop 
infantile spasms relapse on withdrawal of steroids. 
Since one is essentially buying time with a course of 
steroids in these patients, it may be argued that a 
more rational approach in the first instance is to 
attempt to control seizures with benzodiazepines or 
sodium valproate. The recommended dose of adre- 
nocorticotrophic hormone varies between 20 and 
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120 U/day. I usually start with a dose of 40 U/day 
and then increase it to 80 U/day if after three to four 
weeks there has been no response. I then wait a 
further four weeks on this higher dose before 
concluding that this treatment is ineffective. If it is 
effective. I continue it for three to six months. If a 
child is normal initially and responds rapidly to 
adrenocorticotrophic hormone, I would opt for the 
shorter time. Prednisone is usually started at a 
dosage of 2 mg/kg/day, and in the event of response, 
this is reduced to a 10 to 20 mg daily maintenance 
dose. Switching to alternate day steroids does not 
seem to result in loss of control. It must be realised 
that as none of these suggestions have been sub- 
jected to controlled clinical trials, they arise from 
rank empiricism. 

Finally, however, one empirical claim deserves 
consideration. For some time there has been an 
anecdotal impression in the published reports that 
early, urgent adrenocorticotrophic hormone treat- 
ment of cryptogenic patients may preserve them 
from dementia. The key to this approach lies in the 
early recognition of infantile spasms for what they 
are. It is not always realised that before classic 
‘salaam’ attacks develop, the fits may merely consist 
of a slight loss of postural tone, producing a 
momentary drooping of the trunk and dropping 
forward of the head. Seemingly innocuous, they 
rarely draw an urgent response from the parents, 
nor always from the general practitioner. Paediatri- 
cians have an important educational role in this 
situation. 
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Monoclonal antibodies in diagnosis and treatment 


The ability to produce monoclonal antibodies of 
defined antigenic specificity in unlimited quantities 
represents a milestone in immunological research. 
Conventional polyclonal antisera are produced by 
repeated immunisation of animals such as rabbits, 
sheep, or goats. These antisera contain mixtures of 
antibodies with differing specificities, and to obtain 
antisera of a defined antigenic specificity several 
absorption steps are usually necessary. In 1975 
Kohler and Milstein’ fused primed B cells from 
immunised mice with an immortal mveloma cell line 
of the same species, and after selective cloning 
produced monoclonal antibodies to that antigen in 
unlimited quantities. The myeloma cell line was 
originally grown in selective media so that the cells 
became deficient in the purine enzyme hypoxan- 
thine guanine phosphoribosyltransferase (HGPRT— 
the enzyme deficiency of Lesch-Nyhan syndrome).” 
These lines, if grown in media containing hypoxan- 
thine, aminopterin, and thymidine, will not survive 
but if the enzyme is supplied by the fused normal B 
cell partner, then the fused cells have a selective 
advantage. Theoretically any antigen of interest can 
be used for immunisation and; in fact, monoclonal 
antibodies to cell surface glycoproteins, enzymes, 
drugs, bacterial cell surfaces, and virus components 
have all been raised. These monoclonal antibodies 
have made an enormous impact on research and 
diagnosis in all aspects of laboratory medicine and 
hold considerable therapeutic potential. 


Uses in diagnosis 


The development of monoclonal antibodies to 
leucocyte differentiation antigens and in particular 
to lymphocyte subpopulations has provided con- 
siderable research interest. Monoclonal antibodies 
which react with different T cell antigens are now 
available, including the E rosette receptor (T11), 
most mature T cells (T3), helper/inducer T cells 
(T4), and the suppressor/cytotoxic T cell subpopula- 
tion (T8).° Similarly there are monoclonal anti- 
bodies ‘directed against B cells, natural killer cells, 
granulocytes, monocytes, eosinophils, platelets, and 
megakaryocytes. As these monoclonal reagents 
have defined functional subpopulations of cells, our 
understanding of the network involved in. the 
immune response is rapidly increasing. Further- 
more, the relation of these T cell subpopulations in 
various primary immune deficiency syndromes and 
in diseases of immune dysregulaticn, for example 


autoimmunity or acquired immune deficiency 
syndromes, have been characterised. An area of 
particular interest to paediatricians is the ability to 
perform prenatal diagnosis for severe combined 
immune deficiency using these monoclonal anti- 
bodies.* Bruton’s X-linked agammaglobulinaemia 
should also be capable of similar prenatal diagnosis, 
as should the syndrome of delayed cord separation, 
neutrophil mobility deficiency in association with 
gamma interferon deficiency,’ as it has recently 
been shown that patients with this disease lack a cell 
surface protein glycoprotein on leucocytes, recog- 
nised by monoclonal antibodies OKM1 and LFA1.° 
There have been many published reports on the 
helper/inducer to suppressor/cytotoxic T lympho- 
cyte ratio (T4/8) in disease. In autoimmunity there 
seems to be a lack of suppressor cells, both in terms 
of number and function, and a hallmark of the 
acquired immune deficiency syndrome (AIDS) is a 
reversal of the normal T4:T8 ratio’ (2:1 in normal 
children). 

Several antibodies have been described which 
react with progenitor cells and these have been used 
as an aid in the diagnosis of different leukaemias. 
The J5 antibody® recognises the common acute 
lymphoblastic leukaemia. This acute lymphoblastic 
leukaemia antigen is not specific for leukaemic cells 
as a smail population of positive cells are found in 
normal bone marrow and other tissues. In fact, so 
far all antibodies raised against malignant cells show 
apparent specificity for the malignant cells, but 
invariably react with a small population of cells in 
normal tissues. 

Diagnostic uncertainty often results when conven- 
tional histological staining techniques are applied to 
the variety of solid tumours which occur in child- 
hood. Neuroblastoma and lymphoma cells may all 
have the appearance of small round cell tumours 
and be indistinguishable morphologically. Mono- 
clonal antibodies which react predominantly with 
the tumour type, that is‘ those raised to neural crest 
cells and which react with neuroblastoma cells have 
proved particularly useful in differentiating between 
these tumours.” A panel of monoclonal antibodies 
directed at different cell types may be used for such 
diagnostic distinction. 

Monoclonal antibodies directed at bactertal, viral, 
or fungal antigens are proving invaluable in the 
rapid diagnosis of a variety of infections. Simple 
Screening tests using antibody coated to latex 
particles which agglutinate in the presence of the 
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antigen or enzyme linked immunosorbent assays 


(ELISA) are commercially available for a number 
of antigens. Rapid diagnosis of meningococcal, 
pneumococcal, and haemophilus meningitis may be 
made using these techniques and kits are available 
for the rapid detection of hepatitis B antigen.’° It is 
probable that in time a wide battery of monoclonal 
antibodies will be available for rapid diagnosis of 
bacterial and viral infections. Since monoclonal 
antibodies have such a uniquely defined specificity, 
recognising only a small area of the whole antigen 
(this is known as an epitope), these antisera can be 
used for serotypic analysis of different strains of 
bacteria and viruses. 

In the field of endocrinology, monoclonal anti- 
bodies provide unlimited supplies of reagents for 
interlaboratory comparison of assays for different 
hormones. Similarly enzyme activities may be de- 
tected by immunoassays using monoclonal anti- 
bodies. 

All these techniques rely on in vitro biological 
assay systems, but monoclonal antibodies have also 
been used for in vivo diagnosis. Antibodies reacting 
against tumours when coupled to a radio label may 
be used for radioisotope scanning and small metas- 
tasis may be visualised in this way. There are still 
considerable problems with this technique since 
much of the injected monoclonal antibody may be 
non-specifically taken up by the reticuloendothelia! 
system. Attempts to remove the Fc part of the 
molecule and so prevent the reticuloendothelia! 
system uptake have not as yet been successful and 
some form of modification of this part of the 
immunoglobulin molecule will be necessary before 
the technique can become widely available. Using 
subtraction techniques, however, localisation of 
tumours, and in particular small secondaries, is still 
possible." 


Uses in treatment 


The most attractive, prospective in vivo use of 
highly specific monoclonal antibodies would be as 
carriers to target treatment (drugs or radioactivity) 
to pathological tumours, by bearing the relevant 
tumour antigens and thereby sparing the normal 
tissues. With this in mind the term ‘magic bullet’ has 
been coined, but several problems will need to be 
overcome before this prospect is realised. Firstly, 
antibodies will need to be raised with precise tumour 
specificity; secondly, the problem of bypassing 
uptake by the reticuloendothelial system will need 
to be overcome; and thirdly, it is not possible to 
inject these foreign mouse proteins repeatedly into 
man since an immune response is elicited after two 
or three injections resulting in too rapid clearance of 


the monoclonal antibody. In preliminary studies, - 
treatment with antidigitalis monoclonal antibodies 
has proved effective in patients poisoned by 
digoxin.* In addition, initial immunosuppression 
after organ transplantation has been achieved using 
anti-T lymphocyte monoclonal antibodies, and kid- 
ney allograft rejection crises have been successfully 
managed by infusing these antibodies into the 
recipient.'’ This type of treatment, however, is 
limited to a very short course before man develops 
anti-mouse antibodies in sufficient quantities to 
render the procedure ineffective. Where patients 
are already immunosuppressed, however, treatment 
with monoclonal antibodies may be continued for 
longer periods before an immune response is 
evoked. 

There is enormous research interest in coupling 
tumour specific monoclonal antibodies to poisons 
and drugs of various types. One of the most potent 
cell poisons available is the a-chain of ricin, and 
this may be coupled to a. monoclonal antibody so 
producing a highly selective cell poison. This has, 
however, been limited to in vitro use as no one has 
been courageous enough to inject such preparations 
into man. Indeed, it is in the in vitro depletion of a 
population of celis in bone marrow where mono- 
clonal antibodies have been particularly useful. In 
bone marrow transplantation one of the biggest 
problems is the elimination of graft versus host 
disease, and more than this the inability to trans- 
plant across histocompatibility barriers, that is from 
parent to child. Techniques for doing this are now 
available by selectively depleting the donor bone 
marrow of all immunocompetent T cells. A recently 
published report from the Royal Free Hospital'* has 
shown that the incidence of graft versus host disease 
in HLA-matched leukaemic patients was dramati- 
cally reduced by selective T cell depletion using a 
‘cocktail’ of anti-T cell monoclonals. Similarly, 
transplantation across histocompatibility barriers 
has been achieved in children with severe combined 
immune deficiency by T cell depletion with a rat 
monoclonal antibody Campath I and complement 
lysis.! Such T cell depleted bone marrow contains 
sufficient stem cells to repopulate the recipient bone 
marrow and the immune system which subsequently 
develops no longer recognises the host as foreign (a 
phenomenon known as tolerance). 

One limitation of the treatment of children with 
extensive malignancy is that of bone marrow toxicity 
to cytotoxic drugs. A strategy which has been 


‘developed is that of collecting autologous bone 


marrow before administration of lethal chemo- 
therapy and then rescuing the patient by giving back 
the autologous marrow. In extensive disease where 
the marrow is affected, however, small amounts of 
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tumour cells may be present in the reinfused marrow 
and recently techniques have been developed to 
‘clean up’ these marrows using menoclonal anti- 
bodies specific for the tumour. One such technique 
used for the treatment of neuroblastoma has been to 
couple monoclonal antibodies to magnetic beads 
and then remove the tumour cells with powerful 
magnets. '° 


Future potential 


The production of these antibodies in species such as 
mice or rats has produced an unlimited supply of 
identical reagents allowing interlaboratory compari- 
son of diagnostic procedures throughout the world. 
Therapeutically their uses are of less value since 
they are still foreign proteins and cannot be used 
extensively in vivo. They are proving invaluable, 
however, in the manipulation of bone marrow in 
vitro. As in vivo tools, the next step is to produce 
monoclonal antibodies of human origin and this has 
already been achieved for certain antigens, for 
example rhesus D antisera for the prevention of 
rhesus isoimmunisation.'’ Considerable research is 
being expended on the production of human mono- 
clonals to bacteria and viruses as antidotes to a 
variety of infectious diseases and it is hoped that 
specific antibodies will be produced in large quanti- 
ties in the future. Similarly, in time, human mono- 
clonals with specificities to tumour antigens may be 
produced and these would be immensely powerful 
tools in the in vivo diagnosis of small malignancies 
and also in the selective treatment of these tumours. 
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Original articles 


Haemoglobin concentration depends on protein 
intake in small preterm infants fed human milk 


K A R RONNHOLM AND M A SIIMES 


Children’s Hospital, University of Helsinki, Finland 


SUMMARY Studies have shown that early anaemia of prematurity cannot be prevented by iron or 
vitamin supplementation. We studied 35 infants of birthweight less than 1520 g and mean 
gestational age 30-4 weeks who were fed either human milk alone or human milk supplemented 
with human milk protein. The vitamin and iron status were the same in both groups but the 
concentration of haemoglobin was significantly higher at the ages 4 to 10 weeks in the protein 
supplemented infants. Reticulocytosis occurred earlier in the protein supplemented infants. The 
findings on haemoglobin and reticulocytes were similar in 18 infants who received no blood 
transfusions. We conclude that human milk protein supplementation. can increase the 
haemoglobin concentration of very low birthweight infants in the early weeks of life and that the 
protein content in human milk may be insufficient to satisfy their needs. 


Blood haemoglobin concentration declines rapidly 
‘after birth and results in even lower concentrations 
at approximately 6 to 8 weeks in low birthweight 
infants.’ * Some very low birthweight infants may be 
symptomatic and have difficulties in maintaining 
adequate tissue oxygenation.’ Although the erythro- 
poietin values in serum seem to respond to hypoxia 
even in preterm infants, it seems that the response is 
of a different magnitude to that in adults.* It has 
been reported that the degree of anaemia is depend- 
ent on birthweight, iron excess, and the composition 
of dietary fat, especially under conditions where 
vitamin E nutrition is suboptimal.” 

We investigated whether protein intake limits the 
concentration of haemoglobin in human milk fed 
infants whose birthweights were less than 1520 g and 
who were given a recommended amount of iron and 
vitamin supplementation. 


Subjects and methods 


Subjects. Preterm infants treated with exchange 
transfusion after birth (n=12) and those who received 
blood transfusions after age 6 weeks (n=4) were 
excluded from the study. In this way infants in 
whom red cell transfusions were used to compensate 
for blood samples drawn for laboratory investiga- 
tions were included, and those who developed 


anaemia later, for other reasons, were excluded. 
The final study population consisted of 35 preterm 
infants whose birthweights ranged from 710 to 
1520 g (mean (SEM) 1232 (33) g). The mean 
gestational age was 30-4 weeks and ranged between 
27 and 35 weeks (Table 1). Twelve infants were 
small for gestational age; 18 infants required no red 
blood cell transfusions; and 17 received 8 to 44 ml 
(mean 19 ml) of red blood cells (10 during the first 
two weeks of life, 11 during the second and the 
fourth weeks, and four during the fourth and sixth 
weeks of life) (Table 2). 

All 35 infants were followed to 6 weeks of age and 
thereafter until their discharge from hospital. 
Twenty one were followed to 8 weeks, 18 ‘to 10 
weeks, and 12 to 12 weeks of age. After hospital 
discharge the feeding regimens and practices 
diverged and not all infants were available for study. 


Feeding regimens. Mothers were encouraged to 
express breast milk while their infants were in 
hospital. All infants were fed with human milk only 
and received either fresh, pooled mature human 
milk from the milk bank or the mother’s .own 
preterm milk, or both. The latter was pasteurised 
before use, because it was usually collected at home. 
The final volume of milk intake was 200 mi/kg/day, 
which was reached at between 1 and 4 weeks of age. 
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Table | 
infants at age 6 weeks. Values mean (SEM) 


Birthweight; gestational age; and vitamin, selenium, and iron status of protein supplemented and unsupplemented 


a a U 


Protein unsupplemented (n=16) 


Protein supplemented (n=19) P 





Boys: girls 9:7 
Gestational age (weeks) 30-3 (0-6) 


Birthweight (g) 1248 (42) 
Weight gain by 6 weeks (g) 490 (48) 
Fat intake at age 6 weeks (g/kg/d) 8 (0-6) 
(Range) (G04 10-4) 
Plasma/serum concentrations 
Folic acid (ug/l) 27-3 (4-2) 
Vitamin B;> (ng/l) 874 (110) 
Vitamin C (mgl) L00 (014) 
Vitamin E (mg/l) 173 (0-9) 
Selenium (ug/l) 307 (2-0) 
Iron (umol/l) l&2 (1:9) 
Ferritin (ug/l) 142 (14) 


Transferrin (g/l) l-7 (0-1) 





3 p e . 0 
© X° with Yates’s correction; + 


Table 2 


analyses of variance for repeated measures. 


4:15 NS’ 


30-5 (0-4) NS 
1218 (51) NS 
633 (73) O-OIN+ 
7-5 (0-5) NS 
(4-2-10-1) 

23-2 (2-5) NS 
796 (129) NS 
1-46 (0-11) NS 
15-9 (1-0) NS 
36-2 (1-9) NS 
I8-1 (3-8) NS 
142 (42) NS 
2-7 (0-2) <0-00] 


Volume of red cells transfused and estimated volume of blood taken from the infants by age 6 weeks. (Infants 


who received no transfusions are also indicated in the Table). 


Total material 


Transfused 


Untransfused 





Protein 
supplemented 


Protein 
unsupplemented 


Protein 
unsupplemented 


Protein 
supplemented 


Protein 
unsupplemented 


Protein 
supplemented 








(n=16) m=19) 7) (n=10) (n=9) (n=9) 
Transtused erythrocytes 
by age 6 weeks (ml) 8-5 (3-1) 9-9 (2-3) 19-4 (4-3) 18-8 (3-1) = - 
Blood for laboratory samples 
by age 6 weeks (ml) 20-2 (2-8) 22-1 (2:7) 27-3 (4-7) 29-5 (3-6) 14-7 (2-0) 13-8 (1-7) 





The mean values did not differ Statistically in the protein unsupplemented and supplemented infants. 


The infants were randomised to one of two 
feeding regimens—human milk alone or human 
milk supplemented with human milk protein. The 
amount of protein supplement was equal to 0-9 g/dl, 
which roughly doubled the protein content of the 
milk. Protein intake was estimated at three ages. At 
2 weeks it was mean (SEM), 1-8 (0:08) and 3-1 
(0-25) g/kg/day, at 6 weeks 1-9 (0-04) and 3-5 (0-12) 
g/kg/day, and at 12 weeks 1-8 (0-01) and 3-6 (0-01) 
g/kg/day ‘in unsupplemented and supplemented 
infants, respectively. 

Fat intake varied due to the great variation in the 
fat contents of the milks: half the infants received 
fat supplementation of 1 g/dl as medium chain 
triglyceride oil. The mean fat intake in protein 
supplemented and unsupplemented infants did not 
differ significantly (Table 1). We found no evidence 
that fat intake had any influence on the concentra- 
tion of haemoglobin. Centile changes in haemo- 
globin concentration were similar in fat supple- 
mented and unsupplemented infants at all ages. 


Iron supplementation. [ron supplementation was 
Started at 2 weeks of age and by 6 weeks had 


reached its maximum. Supplements were given as 
follows: birthweight 1000 g, or less, 4 mg/kg/day; 
birthweight 1001 g, or more, 3 mg/kg/day of oral 
ferrous sulphate in three divided doses.> 


Vitamin supplementation. Vitamin supplementation 
was started on the third day of life. By age 2 weeks 
the daily doses were as follows: Vitamin A 1500 IU. 
vitamin D 1000 IU, vitamin E 10 mg, By» 1 ug, and 
folic acid 50 ug. Vitamin C, 24 to 48 mg/day, was 
given from the third day. Half the infants were given 
additional vitamins: 20 mg/kg/day of vitamin E (im) 
during the first three days, 0-5 mg/kg/day of folic 
acid (im) five times during the first month. and 0-3 
mg/day of vitamins B1, B2, and B6 from the third 
day of life. The vitamin status did not differ 
Statistically in protein supplemented and unsupple- 
mented infants (Table 1). 


Blood samples. Haemoglobin, reticulocyte count, 
and red blood cell indices were obtained from 
capillary samples drawn at 1 to 10 weeks of age. The 
rest of the blood samples were taken intravenously 
at 1, 2, 4, 6, 8, 10, and 12 weeks of age. 
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Methods. Haemoglobin concentration and red blood 
cell indices were measured by Coulter counter. The 
reticulocyte count was determined microscopically. 
Serum ferritin was determined by radioimmuno- 
assay,” serum transferrin by immunoturbidimetry,” 
and serum iron by spectrophotometry.° Serum 
selenium concentrations were measured by direct 
electrothermal atomic absorption spectrometry; 
total serum protein was quantitated by a Biuret 
method;* and plasma concentration of ascorbic acid 
and «a-tocopherol were estimated by chemical 
assays.” ' Plasma folic acid and vitamin B; were 
measured by radioligad assays (Dualcount Diag- 
nostic Products, Los Angeles). The preparation of 
protein concentrate from human milk was per- 
formed as described earlier.!! 

Statistical analyses were performed using Bio- 
medical computer programs by University of Cali- 
fornia at Los Angeles.” Tests used were one way 
analysis of variance, simple linear regression and 
correlation, partial correlation, and analysis of 
variance for repeated measurements. The values are 
given as mean (SEM). 

Parents gave informed consent to the feeding 
regimen and blood sampling, and the ethics 
committee of the hospital approved the study 
protocol. 


Results 


Protein supplementation of very low birthweight 
infants fed human milk resulted in an increase in the 
concentration of haemoglobin (Fig. 1). The mean 
concentrations ranged between 1-3 and 1-7 g/dl 
between the ages of 4 and 10 weeks. A statistically 
significant difference was found in haemoglobin 
concentrations from age 4 to 10 weeks (P> 0-05- 
0-01) (Fig. 1). The pattern was similar in both 
appropriate and small for gestational age infants. 
The observation was also essentially similar if we 
analysed only the results from infants who had not 


undergone transfusion. The mean concentrations of 


haemoglobin were statistically different at 4 
(P<0-05) and 6 weeks of age (P<O0-01). Individual 
values are shown in Fig. 2. Even the increased 
concentrations remained lower, however, than the 
respective haemoglobin values obtained in healthy 
term infants.° 

Fig. 3 shows the correlation between individual 
concentrations of haemoglobin at age 8 weeks and 
total serum protein at age 4 weeks in all infants. The 
correlation was also similar with regard to 
haematocrit values and red blood cell counts. 

Reticulocytosis started about two weeks earlier in 
the supplemented infants and the values also peaked 
and fell earlier (Fig. 4). 


18 


Haemoglobin ( g/dl ) 





0 4 8 12 
Age ( weeks) 


Fig. 1 Influence of human milk protein supplementation 
on the haemoglobin concentration. 


P values represent the statistical significance between the protein 
supplemented (——) and unsupplemented infants (----). *P<0-05. 
**P<()-O1. 
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Fig. 2 Haemoglobin concentrations in untrans fused 
infants. 
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Fig.3 Correlation between the haemoglobin concentration 
(at age 8 weeks) and the preceding total seruan protein value 
(at age 4 weeks) in 21 infants (r=0-74, P<0-001). 


The correlation was similar in the untransfused Infants (r=0-87, P<0-01). 
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Fig. 4 Influence of human milk protein supplementation 
on reticulocyte count. (Same infants as in Fig. 1). 


The observation was similar in the untransfused infants, altbough the mean 
curves diverged more from 4 to 8 weeks of age. 


We found no difference in the concentrations of 
serum ferritin or iron between the supplemented 
and unsupplemented infants. The serum concentra- 
tion of transferrin was higher, however, in the 


supplemented infants. The mean (SEM) values at ~ 


age 6 weeks were 2-7 (0-2) g/l and 1-7 (0-1) g/l 
(P<0-001) and at 8 weeks 2-9 (0-2) g/l and 1-7 (0-2) 
g/l (P<0-01) in supplemented and unsupplemented 
infants respectively. Serum transferrin and total 
serum protein correlated highly significantly at ages 
6 and 8 weeks (r=0-77 and 9-72, P<0-001). 

There were no differences in the mean plasma 
concentrations of vitamins C, E, B,., or folic acid 
between the supplemented and unsupplemented 
infants at 2, 6, or 12 weeks of age. In contrast, the 
mean concentration of serum selenium was higher in 
the supplemented infants. at 2 weeks (P<0-05), but 
there was no statistically significant difference at 6 
or 12 weeks. Total serum protein and serum 
selenium correlated at the same ages (r=0-42, 
P<0-05; r=0-61, P<0-01; r=0-40, P<0-05, respect- 
ively). 

Plasma vitamin concentrations did not correlate 
with haemoglobin or reticulocyte values at any age 
studied. An exception was vitamin E, which cor- 
related with haemoglobin at age 6 weeks (r=0-42, 
P<0-05). 

Mean corpuscular volume and mean corpuscular 
haemoglobin values did not differ in either group of 
infants, except that at age 10 weeks mean corpuscu- 
lar haemoglobin was higher in protein supplemented 
infants (31 (0-7) pg v 28 (0-4) pg, P<0-05). Analysis 
of variance for repeated measurements (from 1 to 10 
weeks), however, did not show any significant 
difference between the groups (P=0-31). 

We were able to estimate the volume of blood 
drawn for laboratory tests and also the volume of 
red cells transfused into the infants during the first 
six weeks (Table 2). The blood drawn from the 
untransfused infants was about half of that from 
those infants who needed transfusions during the 
study. 


Discussion 


The present results indicate that protein intake is a 


rate limiting factor which determines the concentra- 
tion of haemoglobin during the second and third 
months of life in very low birthweight infants fed 
human milk. Furthermore, we have shown that by 


- supplementing milk with protein isolated from 


human milk, the haemoglobin concentration 
increased significantly, in both appropriate and 
small for gestational age preterm infants. 

It is possible that very low birthweight infants who 
are fed human milk suffer from real protein mal- 
nutrition. Consequently, the impaired globin syn- 
thesis may be a rate limiting factor in haemoglobin 
synthesis. The general hypoproteinaemia’! found in 
very low birthweight infants fed human milk also 
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~~ suggests the possibility of nutritional protein 


deficiency. 

Kumar et al? have studied the effect of 
progressive protein deprivation in the monkey to 
determine which laboratory tests are affected early 
and which reflect the severity of protein deprivation. 
They found reduced haematocrit values after four 
weeks of protein deprivation. Total serum protein 
and transferrin were affected later, from six to 16 
weeks and seemed to reflect the severity of protein 
deprivation. In our study we found deprivation in 
total serum protein, transferrin, haematocrit, 
erythrocytes, and haemoglobin as early as age 4 
weeks in protein unsupplemented infants. This 
phenomenon is in accordance with the even greater 
need to use protein for growth in these very low 
birthweight infants. 

Protein supplemented infants gained weight faster 
than the unsupplemented infants (Table 1). This 
development probably changed the requirement for 
haemoglobin synthesis and increased the haemo- 
globin mass in supplemented infants, further 
emphasising our findings on haemoglobin concen- 
trations. 

That vitamin E deficiency in preterm infants is 
associated with haemolytic anaemia has been well 
documented. !? In this study, however, there was no 
evidence of deficiency, since every infant was 
supplemented with water soluble vitamin E, and the 
plasma concentrations of vitamin E were normal 
throughout the study period. Similarly, there was no 
evidence of vitamin B,., folic acid, or vitamin C 
deficiency in the infants. Based on these data it is 
unlikely that the vitamin status would explain our 
findings. 

Evidence of haemolysis has been shown in 
children with protein-energy malnutrition.'* The 
haemolysis may be caused by decreased activity of 
superoxide dismutase and gluthatione peroxidase 
enzymes in erythrocytes. Decreased activities of 
these enzymes seem also to be related to a reduced 
availability of copper and selenium. In a study by 
Rudolf et al, © however, an early decline in the 
concentration of haemoglobin did not correlate with 
red blood cell selenium values or gluthatione 
peroxidase activity in very low birthweight infants. 
In our study design the intake of selenium and the 
subsequent concentration of red blood cell selenium 
were dependent on protein intake. Thus it is not 
surprising that both intakes correlated with haemo- 
globin concentrations, even if we feel that the 
weaker correlation with selenium is a secondary 
phenomenon. The patterns in reticulocyte counts 
also argue against haemolysis in the unsupple- 
mented infants. 

Plasma concentrations.of albumin and cerulo- 


plasmin are low in very low birthweight infants 
compared with those found in normal term 
infants.'°'’ Both proteins are active in copper 
transport. The albumin is involved in the transport 
of ingested copper to the liver and ceruloplasmin in 
the copper donation for extrahepatic tissues. '* Haga 
et al” have shown that neither ceruloplasmin nor 
superoxide dismutase activity seem to play a role in 
the aetiology of the early anaemia of prematurity. 

The blood drawn for vital laboratory studies and 
the consequent blood transfusions should not be 
ignored in studies of haemoglobin concentration. 
We estimated the cumulative volumes in all sub- 
jects, and these were similar in protein supple- 
mented and unsupplemented infants. Most of the 
blood was drawn and transfused soon after birth, 
having less influence on later haemoglobin concen- 
trations. Further, our observations were similar in 
the 18 preterm infants who required relatively 
uniform and modest numbers of laboratory tests and 
who did not receive any transfusions. These findings 
support our conclusion that the blood transfusions 
had little or no influence on results. 

The question of potential benefits of the quality of 


human milk protein fed to the very low birthweight 
infant remains open. The present results may 
suggest indirectly that human milk protein is 
superior because of the consequent concentration 
of haemoglobin. Nevertheless, our data indicate 
strongly that the protein content in a mixture of 
mature or preterm human milk is insufficient to 
satisfy the needs of very low birthweight infants. 


This study was supported by a grant from the Sigrid Juséhus 
Foundation. 
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Identification of sensory neural hearing loss in very 
preterm infants by brainstem auditory evoked 


potentials 
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SUMMARY Brainstem auditory evoked potentials were recorded in 117 newborn infants of less 
than 33 weeks of gestation. The potentials were absent in 10 infants (bilaterally in eight and 
unilaterally in two) and present in 107. By 1 year of age nine of the 10 infants with absent 
brainstem auditory evoked potentials were shown to have sensory neural hearing loss and 
required hearing aids: the remaining infant had secretory otitis media. None of the 107 infants 
whose auditory evoked potentials were present were found to have sensory neural hearing loss 
but 13 had secretory otitis media. Measurement of brainstem auditory evoked potentials is an 
accurate method of identifying sensory neural hearing loss in very preterm infants. 


Very preterm infants are at risk for sensory neural 
and conductive hearing loss.'* Early diagnosis is 
important so that causes can be explored and 
treatment started as soon as possible. Brainstem 
auditory evoked potentials have been used as an 
objective test of hearing in adults? and children.4 
These potentials can also be elicited in newborn 
infants,” ê including those born well before term.’ 8 

This study was carried out to determine whether 
measurement of brainstem auditory evoked poten- 
tials in very preterm newborn infants predicted 
hearing status at 1 year of age. 


Infants studied and methods 


Infants studied. A total of 217 infants who had been 
born before 33 weeks of gestation were admitted to 
the Neonatal Unit of University College Hospital in 
the years 1980 to 1982. Sixty (28%) died and 35 
(16%) were sent back to their referring hospitals 
before testing of brainstem auditory evoked poten- 
tials could be carried out. The remaining 122 infants 
were tested. Their median gestational age was 30 
weeks (range 24 to 32 weeks), and their median 
birthweight was 1285 g (range 600 to 2230 g). Sixty 
nine were boys and 53 were girls. Seventy five were 
born in University College Hospital and 47 were 
referred from other hospitals. Five of the 122 infants 
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died after testing had been done, leaving 117 long 
term survivors. 

Measurements of brainstem auditory evoked 
potentials were first carried out when the infants 
were at a median postnatal age of 15 days (1 to 85 
days) and a median gestation equivalent age (gesta- 
tional age at birth plus postnatal age) of 32 weeks 
(range 26 to 42 weeks). All 122 infants were tested 
at a gestation equivalent age of at least 30 weeks and 
79 were tested twice or more before discharge from 
the neonatal unit. 


Measurement of brainstem auditory evoked poten- 
tials. Tests were performed when the infants were in 
a stable enough condition to tolerate gentle hand- 
ling. They were usually being nursed in open or 
closed incubators and many were being mechan- 
ically ventilated or receiving oxygen in a head box. 

A Medelec Amplaid Mk HI system was used in 
1980 and an Amplaid Mk IV system with a Texas 
Instruments Silent 733 terminal for data collection in 
1981 and 1982. Details of the two systems are given 
in Table 1. Two standard silver/silver chloride 
electrodes were positioned over the mastoid pro- 
cesses and one at the vertex. The electrodes were 
held in place by Blutack and Netelast.? The skin 
under the electrodes was very slightly abraded and 
electrode cream (Redux) was used to ensure good 
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Table 1 Details of brainstem auditory evoked potentials 
measurement 








Year 1980 1981-82 

Equipment Medelec Amplaid Amplaid Mk IV 
Mk III 

Earphones TDH 39 TDH 49 


Stimulus type Wide band high Wice band high 
frequency rarefaction frequency rarefaction 
click check 

Duration 100 us 100 us 

Rate 20 pps 21 pps 

Intensity * 100 dB PE SPL 100 dB PE SPL 

(80 dB HL) 


Filter 
Type 6 dB/octave roll off 6 dB/octave roll off 
Bandpass 250-3200 Hz 100-2000 Hz 
Analysis time 20 ms 30 ms 
Prestimulus 
delay 5 ms 10 ms 
Number of 
responses 1024 204% 


Data collection UV sensitive paper Digital cassette 





“Calibrated using Bruel and Kjaer Type 2203 sound level meter and Bruel and 
Kjaer Type 152 artificial ear. 

dB PE SPL=decibels peak equivalent sound pressure level. 

dB HL=decibels hearing level. 


electrical contact: impedances between pairs of 
electrodes were 3 kQ or less. The electrode leads 
were plaited to reduce the effects of electrical 
interference. 

The measurements were made while the infant 
was sleeping, preferably lying prone. Artefact rejec- 
tion was set at 2:5 uV or +5 uV to prevent the 
recording of muscle activity. Tests were made 
ipsilaterally and each ear was tested independently 
at least twice. If no response was obtained at the 
initial stimulus level (Table 1) the mtensity was 
increased by 10 decibels (dB) peak equivalent sound 
pressure level (PE SPL) and a second test was done. 
If no response was again obtained at least three tests 
were made on each ear at each stimulus level, and 
the infant was retested on at least one further 
occasion before discharge from hospital. 

A response was judged to be ‘present’ when 
waves I, N, III, and V could be detected (see 
Figure), as compared with the averaged prestimulus 
trace, which was used as a reference. If no waves 
could be discriminated on repeated testing the 
response was judged to be ‘absent’. Tests took about 
30 to 60 minutes to complete. 


Follow up. One hundred and twelve of the 117 
infants attended a special developmental clinic so 
that their progress could be assessed as previously 
described:'"particular attention was paid to auditory 
behavioural responses and the onset of language 
development. For the purposes of follow up, the 
infants’ ages were corrected for preterm birth by 
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Figure (a) Normal brainstem auditory evoked potentials 


from an infant born at 29 weeks of gestation, weighing 


1498 g, and tested at 6 weeks of age. Waves I, Ill, and V 
are labelled as described by Jewett and Williston;” 
N=negative wave preceding wave lII.’ 

(b) Absent brainstem auditory evoked potentials in an 
infant born at 32 weeks of gestation, weighing 1630 g, 
and tested aged 3 weeks. 


S=stimulus, 


subtracting from their chronological age the number 
of weeks that they had been born before term. 
Measurement of brainstem auditory evoked poten- 
tials testing was repeated at 3 months of corrected 
age on 59 infants born in 1981 and 1982. At 6 
months, postauricular myogenic response testing 
was carried out on 107 infants.'''* Infants who 
failed to respond to the postauricular myogenic test 
at 76 dB PE SPL (60 dB hearing level) were retested 
within three months. A Griffiths baby test'* was 
done on 108 infants between the corrected ages of 47 
and 91 (median 54) weeks by a psychologist who was 
unaware of the results of the neonatal brainstem 
auditory evoked potentials tests. Infants failing 
follow up auditory evoked potentials or post- 
auricular myogenic response tests, or in whom there 
was any suspicion of hearing loss from develop- 
mental observations were referred to a neuro- 
otologist for otological investigation, acoustic 
impedance testing, behavioural distraction tests, 
and if necessary electrocochleography or measure- 
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~~ ment of brainstem auditory evoked potentials under 


general anaesthesia. Five of the 117 surviving infants 
emigrated aged 3 to 5 months, but information has 
been obtained about them, when aged 52 to 110 
(median 77) weeks, from their parents and local 
doctors. All 117 survivors have been followed up for 
at least one year. 


Results 


In the neonatal period, 10 (8-2%) of the 122 infants 
had absent brainstem auditory evoked potentials; 
bilaterally in eight and unilaterally in two. Brief 


clinical details of these infants are given in Table 2. 
The potentials were present in the other 107 infants: 
equivocal results were never encountered. The 
results were confirmed in 58 of the 59 infants who 
were retested aged 3 months, including eight infants 
with absent responses. In one infant, potentials were 
initially present, but absent on retesting. Bilateral 
conductive loss due to secretory otitis media or ‘glue 
ear’ was diagnosed: after removal of the fluid 
bilateral responses were obtained. 

The results of brainstem auditory evoked poten- 
tials testing in the newborn period are related in 
Table 3 to the results of postauricular myogenic 


Table 2 Clinical details of 10 infants with absent neonatal brainstem auditory evoked potentials (BAEP) 


Infant Sex Gestational Birthweight Main neonatal diagnoses Ultrasound brainscan BAEP  SNHL aged 1 year 
age {wks} (g) absent 
1 M 31 1735 HMD, MVY, Pn’x, renal failure PVH, post haemorrhagic 
hydrocephalus R+L R+L 
2 F 31 1314 HMD, MV PVH, mild ventricular 
distension R+L R+L 
3 M 28 995 Down's syndrome Normal] R R(+bilateral SOM) 
4 M 32 1630 HMD, MV, Pn’x PVH, post haemorrhagic 
hydrocephalus R+L R+L 
5 M 27 1196 HMD, MV, BPD Generalised cerebral 
atrophy R+L R+L 
6 F 30 1268 Klippel-Feil syndrome L L{+bilateral SOM) 
HMD, MV 
7 M 29 940 HMD, MV. BPD Normal R+L R+L 
8 F 26 955 MV PVH. mild ventricular 
distension R+L R+L 
9 M 28 859 MV, congenital abnormalities, PVH, small thalamic 
thrombocytopenia haemorrhage R+L R+L 
10 M 30 1277 HMD, MV Norma! R+L (dllatera] SOM) 


SNHL=<sensory neural bear-ng loss; SOM=secretory otitis media; R=right car; L=left ear; HMD=hyaline membrane disease; MV=mechanical ventilation; 


Po’x=pneumothorax; BPD= 


dysplasia. Ultrasound scans were performed and interpreted as described by Stewart et al, Ù 


PVH=periventricular haemorrhage: the only infant with intraparenchymal extension was infant 1. 


Maximum total plasma bilinibin concentrations in the 10 infents ranged from 180 to 348 (mean 228) pmol (10-5 to 20-3 (mean 13-3) mg/100 mi); and for 
gentamicin (trough values), 1-5 to 4-0 (mean 2-5) ug/ml. All infants except infant 10 had recurrent apnoeic spells. 


Table 3 Relation between brainstem auditory evoked potentials (BAEP) response in the neonatal period, the results of 
postauricular myogenic response (PAM) tests, the Griffiths baby test, and hearing status at 1 year of age in 117 infants 


BAEP response PAM test No Griffiths test No Hearing status 
{a) Overali GQ 
(b) Hearing and Normal SOM SNHL 
speech subscale (Conductive 
foss) 
No No No 
Pass 0 — 0 0 0 0 
Abeent (n= 10) Fail 8 {a} 90 (70-110)* 6 0 l Tt 
(b) 70 (64-100) 
Not tested 2 (a) 74, 97 2 0 0 2 
(b) 32, 81 
Pass 65 {a} 105 (57-137) 65 65 o 9 
{b} 12 (59-139) 
Present (n= 107) Fail 35 (a) 101 (63-115) 34 25 11 0 
(b) 96 (59-132) 
Not tested 6 (a) 100 (88-103) 3 4 2 0 


{b} 110 (98-117) 


*=«Median (range); t=twa infants also had secretory otitis media. 
SOMesecretory otitis mecia; SNHLesensory neural hearing loss. 
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response tests, Griffiths tests (Overall GQ, and the 
hearing and speech subscale), and hearing status 
assigned between 12 and 18 months of age. Two of 
the 10 infants with absent potentials did not undergo 
postauricular myogenic response testing because 
- they had already been referred for investigation and 
found to have sensory neural hearing loss. The other 
eight underwent postauricular myogenic response 
testing and all failed: seven proved tc have sensory 
neural hearing loss (together with secretory otitis 
media in two); the eighth had secretory otitis media 
requiring surgical intervention and, presumably, 
conductive loss. In accordance with the neonatal 
brainstem auditory evoked potential results, sen- 
sory neural hearing Joss was bilateral in seven and 
unilateral in two. All nine infants required hearing 
aids. Of the 107 infants whose auditory evoked 
potentials were present, 101 had a postauricular 
myogenic response test and 36 failed. All 36 had 
audiological and otological investigations: 25 were 
judged to have normal hearing at 1 year of age and 
the other 11 had conductive loss due to secretory 
otitis media. 


Discussion 


Brainstem auditory evoked potentials are far field 
reflections of the electrical activity which occurs in 
the brain in response to an acoustic signal,® and 
which can be extracted from the electroencephalo- 
graph by filtering and averaging.! The response, 
described originally by Sohmer and Feinmesser in 
1967,'° consists in the adult of a series of seven 
waves of neural activity with latencies of less 
than 9 msecs, labelled I-VII by Jewett and Wil- 
liston.!° Individual waves have been linked with 
specific generator sites in the auditory pathway,’” *® 
although more recent studies have indicated that the 
origin of the waves may not be so precisely 
located.!? “ In the normal newborn infant, waves I, 
N, I, and V are regularly elicited>’ and the 
response provides an objective measure of the 
integrity of the auditory pathways. The response 
does not seem to be state dependent,”’ and can be 
obtained in the quietly sleeping infant without 
sedation. Except in one continuing study of ‘high 
risk’ infants, giving early results similar to our 
own,” and another in which infants with normal 
responses were apparently not followed. up,” prev- 
ious investigators have generally defined abnormal- 
ities of brainstem auditory evoked potentials in 
terms of waveform, latency, and threshold.2*~ By 
analogy with studies in older children and adults 
these measures have been assumed to indicate 
impairment of hearing. Measures of latency, 
however, are known to change with increasing 


dge,© 7 26 27 29 30 
impossible in the absence of clearly defined gesta- 
tion equivalent age-dependent norms. Also, both 
latency and threshold may be affected by fluid or 
other extraneous material in the middle ear or in the 
external auditory canal.* * In our experience this 
may cause particular problems in the interpretation 
of negative results in very preterm infants tested 
before 30 weeks of gestation equivalent age. Fur- 
thermore, preterm infants, particularly those who 
have been mechanically ventilated, are known to be 
susceptible to effusions in the middle ear that may 
recur intermittently during the first year of life.” It 
is therefore not surprising that poor correlations 
have been reported% #8 between ‘abnormal’ brain- 
stem auditory evoked potentials in newborn infants 
and later hearing status. 

In this study, abnormality of potentials was 
rigorously defined as no response to a stimulus level 
of 100 or 110 db PE SPL. This level was above the 
background noise level of 60 to 70 dB SPL. All the 
infants were tested after they had reached a gesta- 
tion equivalent age of at least 30 weeks. Steps taken 
to enhance the precision of detection of potentials 
included ensuring good electrode contact with the 
scalp, setting the level of artefact rejection low 
enough to exclude potentials related to small move- 
ments of the eyes and face, and judging the presence 
or absence of a response by comparison with a 
reference trace. 

Having adopted these simple methods, a strong 
association was found between the results of testing 
of brainstem auditory evoked potentials in the 
neonatal period and hearing status at 1 year of age. 
Nine of the 10 infants with absent potentials had 
sensory neural hearing loss requiring hearing aids, 
and the other infant had secretory otitis media. 
Conversely, none of the 107 infants whose potentials 
were present were found to have sensory neural 
hearing loss, though conductive loss due to secretory 
otitis media was detected in 13. 

We conciude that measurement of brainstem 
auditory evoked potentials in very preterm infants is 
a comparatively simple and practical procedure 
which can be carried out in the neonatal intensive 
care unit and which seems to predict with great 
accuracy the presence or absence of sensory neural 
hearing loss severe enough to require hearing aids. 
Longer follow up is required, however, before final 
conclusions can be reached. All the children in this 
study are remaining under surveillance so that the 
relation between the results of brainstem auditory 
evoked potential testing in the newborn period and 
pure tone audiograms at the age of 4 years can be 
determined. By contrast with sensory neural hearing 
loss, secretory otitis media is an intermittent condi- 


so interpretation is difficult or ™ 
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~~ tion, so it is not surprising that potentials were 


present in some newborn infants who were later 
shown to have this. This emphasises the need for 
repeated tests of hearing in very preterm infants as 
they grow. 
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SUMMARY Parathyroid hormone and calcium were measured in plasma taken from pregnant 
women at term and from the umbilical veins of their infants at birth. Three assays were used to 
measure parathyroid hormone, a cytochemical bioassay of bioactivity and two immunoradiomet- 
ric assays, One specific for the amino terminus, the other specific for the carboxy terminus of the 
parathyroid hormone molecule. 

Plasma calcium was significantly higher in the infants than in the mothers. Maternal 
parathyroid hormone bioactivity and the amino terminus were both slightly raised, but the 
carboxy terminus value was normal; these findings supported the view that late pregnancy is a 
time of mild physiological hyperparathyroidism. In the infants, the amino terminus was 
undetectable and the carboxy terminus was either undetectable or towards the lower end of the 
normal range: bioactivity of parathyroid hormone was considerably raised and was related to the 
gradient of calcium across the placenta. This suggests that the parathyroid glands are not 
suppressed during fetal life and that they may play an important part in the maintenance of high 
fetal plasma calcium concentrations. 


It has long been recognised that the total concentra- condition of physiological hyperparathyroidism'” 
tion of calcium in maternal plasma falls during but it has not been established whether this is a 
pregnancy, particularly during the last trimester.' primary event associated with the increased calcium 


This fall is largely accounted for by a reduction in retention and bone turnover known to occur from 
the plasma albumin concentration,” but there is the middle of pregnancy onwards,’ possibly in 
some disagreement over whether or not the concen- anticipation of fetal calcium requirements. It may be 
tration of ionised calcium changes significantly.” ° In a secondary event in response to the demand for 
the fetus, however, the total concentration of calcium by the fetus during the last trimester. 


calcium rises during fetal life, and it has been Similar studies in the fetus have produced very 
known since 1923 that by term it is significantly conflicting results. In some, the concentrations of 
greater than that of maternal plasma.° This observa- parathyroid hormone in cord blood were low or 
tion has been confirmed repeatedly,” ë and it is undetectable and maternal concentrations were 
known to be true also of ultrafilterable’ and ionised either not measured,'? 22. were normal.!5 163 or 
calcium." '' At birth the difference between the were raised.> '? In other studies, the concentrations 


total calcium concentration is 0-25 to 0-5 mmol/l in both fetal and maternal plasmas were within 
even when differences in serum albumin are allowed the normal adult range,!! '4 17 24 while in others 
for. The mechanisms by which this gradient is both maternal and cord samples contained high 
maintained have not been adequately explained. concentrations.” *° In no reports have the concen- 

Parathyroid hormone has been measured in trations of parathyroid hormone in fetal plasma 
maternal and cord plasma by immunoassay in been higher than those of maternal plasma. It has 
several studies. A rise in immunoreactive parathy- been suggested that, as a result of the high fetal 
roid hormone has frequently been described in plasma calcium, the fetal parathyroid glands are 
the maternal circulation during gestation, '* '* al- suppressed during fetal life?” despite the fact that 
though there has been some disagreement on this they are capable, from 12 weeks’ gestation, of 


Pi point.’ '*'’ Pregnancy has been described as a producing a substance, presumably parathyroid 
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hormone, which is immunochemically indistinguish- 
able from parathyroid hormone” and which causes 
bone resorption in vitro. Recent evidence in 
primates”? suggests that the response of fetal glands 
to induced hypocalcaemia is similar to that of the 
mother. 

We have studied the problem using three different 
assays for parathyroid hormone, namely a highly 
sensitive cytochemical bioassay, which measured 
bioactivity, and two immunoradiometric assays 
which employed homologous antihuman parathy- 
roid hormone antibodies, one specific for the amino 
terminus, the other specific for the carboxy terminus 
of the parathyroid hormone molecule. 


Patients and methods 


Blood samples were obtained from the umbilical 
veins of 10 normal term infants immediately after 
their cords had been clamped and before delivery of 
the placenta. Simultaneous venous blood samples 
were obtained from the mothers. All specimens for 
parathyroid hormone assay were taken into cold 
heparinised tubes and kept on ice until centrifuged 
at 4°C. This was done as soon as possible after each 
specimen had been obtained. Plasma for cyto- 
chemical bioassay was snap frozen to —70°C in 
aliquots of about 150 ul, and those for immunoassay 
in aliquots of 1 ml. Aliquots of the same samples 
were also taken for measurement of calcium, 
albumin, and phosphate. 

The cytochemical bioassay was performed as 
previously described™’ on samples from eight of the 
mother and baby pairs. Parathyroid hormone bioac- 
tivity was measured by its ability to stimulate 
glucose 6-phosphate dehydrogenase (G6PD) in dis- 
tal convoluted tubules of guinea pig kidneys. 
Samples were assayed against a standard prepara- 
tion of bovine hormone (77/533 NIBSC) and all 
results were expressed as pg/ml of this standard. The 
limit of sensitivity of this assay is 0-1 pg/ml when the 
initial dilution is 1:100 and the normal range for 
young adults is 1-1 to 5-9 pg/ml. Immunoradiometric 
assays for N-PTH and C-PTH were performed as 
previously described?! °? using homologous anti- 
bodies selected for high affinity to the respective 
terminals of the parathyroid hormone molecule. 
The limit of detection of the amino terminus assay Is 
40 pg/ml of 1-34 human parathyroid hormone 
standard and the upper limit of normal for adults is 
120 pg/ml. Two thirds of normal subjects have 
undetectable amino terminus concentrations in 
plasma. The limit of detection of the carboxy 
terminus assay is 100 pg/ml of 53-84 human parathy- 
roid hormone standard and the upper limit of 
normal is 800 pg/ml; the carboxy terminus can be 
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detected in all normal subjects. Calcium, phosphate, 
and albumin were measured by automated tech- 
niques on a Vickers M300 autoanalyser and all 
calcium values were corrected for plasma albumin. 

To assess the nature of parathyroid hormone 
bioactivity in fetal plasma, a time course of the 
activity of G6PD in guinea pig kidney renal tubules 
in response to exposure to fetal plasma was com- 
pared with that of the response to maternal plasma. 
In another experiment antibody was added to the 
fetal plasma before assay to see if parathyroid 
hormone bioactivity was eliminated. The antibody 
used for this was the same as that used for the amino 
terminus immunoradiometric assay, and was added 
to the plasma in a dilution of 1:100. A similar 
concentration of extraction medium was added to 
the plasma being assayed. 


Results 


The concentrations of calcium, corrected for albu- 
min: the amino terminus; the carboxy terminus; and 
parathyroid hormone bioactivity found in maternal 
and cord plasma are shown in Figs. | and 2. The 
calcium concentrations were mean (SEM), 2-46 
(0-02) mmol/l in maternal plasma and 2-70 (0-04) 
mmol/l in cord plasma. This difference was highly 
significant (P<0-001). The amino terminus was 
raised in four of the maternal samples (mean 
(SEM), 173 (27) pg/ml) but was undetectable in all 
the cord plasma samples. Even if it is assumed that 
undetectable values were at the limit of detection of 
the assay, the difference between these two groups 
was significant (P<0-001). The carboxy terminus of 
parathyroid hormone was within the normal range 
in all the maternal samples, and within the normal 
range in five, but undetectable in two, of the fetal 
samples. Bioactivity of parathyroid hormone was 
significantly raised (mean (SEM), 7-1 (1-4) pg/ml; 
P<0-02) in maternal plasma, although four of the 
values were within the normal range. In cord 
plasma, however, in contrast to the findings with 
immunoassay, concentrations were considerably 
raised (mean (SEM) 41 (6-5) pg/ml), and the 
difference between maternal and cord samples was 
highly significant (P<O0-001). 

The time courses of response of G6PD to mater- 
nal and cord plasma are shown in Fig. 3. The 
response was parallel in the two samples, with an 
initial peak response at six minutes. Addition of 
antibody against parathyroid hormone to cord 
plasma before assay (Fig. 4) eliminated the bioac- 
tivity. 

There was no relation between plasma calcium 
and bioactivity of parathyroid hormone Lot 
group of subjects. There was also a 
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Fig. 1 Plasma calcium, amino terminal parathyroid 
hormone (N-PTH), and carboxy terminal parathyroid 
hormone (C-PTH) in maternal (open circles) and cord 
(closed circles) venous plasma. 


The normal ranges for adults are shown by the rectangles and the limits of 
detection of the immunoassays by horizontal interrupted lines. For purposes of 
data analysis, undetectable values were assumed to be at the limit of detection 
of the assays. 
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Fig. 2 Parathyroid hormone bioactivity (Bio-PTH) in 
maternal (open circles) and cord (closed circles) venous 
plasma. 


The upper limit of normal for young adults is represented by the horizontal 
dotted line. 


Fig. 3 Time course of the response (measured as 
mean integrated extinction) of glucose 6-phosphate 
dehydrogenase activity to parathyroid hormone in maternal 
(open circles) and cord (closed circles) venous plasma 
of one mother-baby pair. 


The pattern of response in both is identical, declining from an initial high value 
at six minutes followed by a second peak at 12 minutes. 
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Fig. 4 Effect of adaition of amino terminal specific anti-human parathyroid hormone antibody (AB) to cord plasma. 


Without antibody the resporse (measured as mean integrated extinction) is parallel to that of the standard curve and gives a value of 36 pg/ml. After the addition 
of antibody the activity falls to below 0-1 pg/ml. 
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correlation between the gradient of calcium across 
the placenta and the concentration of bioactive 
parathyroid hormone in cord blood (r=:83 P<0-01) 


(Fig. 5). 
Discussion 


The cytochemical bioassay has been shown to be a 
highly sensitive method of measuring parathyroid 
hormone,” > and we have applied it to the 
measurement of concentrations in fetal and mater- 
nal plasma. Activity in the two groups showed 
parallelism with the standard curve and the similar 
time courses of response to maternal and fetal 
plasma indicated that the same substance was being 
measured in each. The disappearance of activity 
from fetal plasma when amino terminal specific anti- 
human parathyroid hormone antibody was added to 
it confirmed that this substance was parathyroid 
hormone. 


Fig. 5 Correlation between parathyroid hormone 
(Bio-PTH) bioactivity of cord venous plasma and 
the transplacental gradient of plasma calcium. 


There is a significant positive relation. 
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Intact human parathyroid hormone contains 84 
amino acids.*° Only the first 34, however. are 
required for full biological activity.” The concentra- 
tion of the amino terminus in plasma is normally less 
than that of the carboxy terminus. This is partly a 
reflection of the different half lives of fragments 
from opposite ends of the molecule in plasma.” Our 
results showed that in maternal plasma both the 
amino terminus and bioactivity were slightly raised, 
and support the view that late pregnancy is a time of 
mild physiological hyperparathyroidism. The car- 
boxy terminus however, was not raised. This differ- 
ence between the amino and carboxy termini of 
parathyroid hormone helps to explain some of the 
conflicting results found previously when parathy- 
roid hormone has been measured by immunoassay, 
and may be related in the pregnant compared with 
the non-pregnant female to reduced generation or 
more rapid clearance of carboxy terminus frag- 
ments. 

Immunoreactive parathyroid hormone, particu- 
larly the amino terminus, was lower in fetal than in 
maternal plasma, an observation which is consistent 
with the hypothesis that the parathyroid glands are 
suppressed during fetal life. The greatly increased 
concentrations of bioactive parathyroid hormone in 
fetal plasma, however, were surprising and sug- 
gested that, despite the low or undetectable concen- 
trations of immunoreactive parathyroid hormone in 
the fetus, the parathyroid glands are not in fact 
suppressed. Furthermore, an inverse relation be- 
tween bioactive parathyroid hormone and plasma 
calcium, which might be expected to exist if high 
fetal plasma calcium concentrations do suppress 
fetal parathyroid gland activity, was not shown. 
Similarly there was no relation between these two 
variables in the mothers. 

The positive relation between bioactive parathy- 
roid hormone in the fetus and the difference between 
fetal and maternal calcium was of considerable 
interest. Since plasma calcium concentrations are 
higher in the human fetus than in the mother, an 
active calcium pump clearly exists, and from animal 
studies, mainly in sheep,” *” it is thought that the 
fetus is largely responsible for this pump. The results 
of the cytochemical bioassay support this view and 
suggest that, rather than being suppressed, the fetal 
parathyroid glands have considerable activity which 
contributes to the maintenance of the transplacental 
calcium gradient, possibly by acting, directly or 
indirectly, on the placenta. 

Allowing for the different molecular weights of 
the standard reference preparations used in the two 
assay systems, the ratio of the mean values of the 
amino terminus to bioactivity was no more than 
2-4:1 in fetal plasma and 61:1 in maternal plasma. It 


therefore seems that, while in normal adults and 
pregnant women only a very small proportion of 
circulating amino terminus is biologically active, in 
cord plasma this proportion is greater than 40%. 
The reasons for this difference are not clear. but are 
presumably due to the presence, in adult and 
maternal plasma, of high concentrations of biologi- 
cally inactive parathyroid hormone which is also 
recognised by the immunoassay. The relatively low 
concentrations of biologically inactive amino 
terminus of parathyroid hormone in fetal plasma 
may be due either to a very rapid rate of removal of 
these fragments from fetal plasma (for example by 
the placenta), or to differences between mother and 
fetus in the rate of metabolism of intact parathyroid 
hormone. 

Whatever the explanation for the differences 
observed in these studies, it is clear that the 
measurement of parathyroid hormone by cytoche- 
mical bioassay has resulted in data which conflict 
strongly with those of immunoassay, both in the 
same infants in whom it was measured and when 
related to the results of previously reported studies. 
In particular, this is the first report of parathyroid 
hormone concentrations which were significantly 
higher in cord blood than in corresponding maternal 
blood. If parathyroid hormone acted in some way on 
the placenta, the high concentrations of bioactive 
parathyroid hormone in cord blood might help to 
explain how the well recognised gradient of calcium 
across the placenta is maintained. 
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idiopathic precocious puberty, and during low dose 
pulsatile gonadotrophin releasing hormone treatment 
of hypogonadotrophic hypogonadism 
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SUMMARY Ultrasound assessment of ovarian volume, follicular size, and uterine growth was 
undertaken in 40 normal premenarcheal girls aged 6 months to 14 years. Ovarian follicles were 
detected from 6 months of age and increased in size and number, so that after the age of 8-5 years 
there was a progressive increase in the incidence of ‘megalocystic’ appearance. Eight girls with 
idiopathic precocious puberty had large megalocystic ovaries which regressed on treatment with 
gonadotrophin releasing hormone analogue. These findings contrasted with those seen in two 
prepubertal patients with hypogonadotrophic hypogonadism in whom the natural sequence of 
ovarian development was greatly accelerated by pulsatile administration of native gonadotrophin 
releasing hormone. 


The initiation and maintenance of human sexual method of assessing ovarian size and structure as 
development requires the pulsatile release of gona- well as uterine changes in normal children. We have 
dotrophins from the pituitary in respense to pulsa- | compared the ovarian morphological changes of 


tile gonadotrophin releasing hormone.’ Treatment normal childhood with those seen during the sup- 
of hypogonadotrophic hypogonadism with pulsatile pression of idiopathic precocious puberty and during 
gonadotrophin releasing hormone can restore repro- induction of puberty in patients with hypogonado- 
ductive function in both males? and females.* The trophic hypogonadism. 
use of analogues that desensitise the pituitary 
response to endogenous gonadotrophin releasing Patients and methods 
hormone has been established as an effective 
treatment of idiopathic precocious puberty. We studied 40 normal premenarcheal girls, eight 
Buserelin (6-D-Ser-(TBu)-GnRH-(1-°) ethylamide) with idiopathic precocious puberty, four of whom 
is a superactive analogue that desensitises the were treated with analogue, and two with delayed 
pituitary by down regulation of the gonadotrope puberty treated by pulsatile administration of native 
and thereby interferes with the secretion of gonadotrophin releasing hormone. All ultrasound 
gonadotrophins.” scans were performed by JA using an Emisonic 4201 
Necropsy studies have shown that ovarian size static scanner with a long focussed 3-5 mHz trans- 
increases gradually during childhood. Normal ducer and more recently an Aloka sector scanner 
adolescent ovaries contain multiple follicular cysts’ with 3-5 mHz long focussed and 5-0 mHz trans- 
whose development determines the rapid ovarian ducers. Ovarian volume was calculated by measuring 
enlargement at puberty.” Both ovarian and follicular length, width, and depth and by assuming the shape 
size increase progressively from fetal life to puberty to be ellipsoid.'* Uterine size was estimated from 
and there is histological evidence of a continued measurements of maximum length and depth in 
turnover of follicles throughout childhood.’ Ovaries sagittal section and expressed as cross sectional 
containing multiple cysts have been shown by area. 


ultrasound in normal prepubertal girls!" and single Four of the patients with precocious puberty were 
or multiple follicular cysts have been reported in treated with Buserelin (gonadotrophin releasing 
girls with precocious puberty.!! hormone analogue), given intranasally between 400 


We have used ultrasound as a non-invasive and 800 wg daily in divided doses. Native gonado- 
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trophin releasing hormone was administered sub- 


cutaneously in pulses using a miniature infusion 


pump: a dose of 15 ug was administered at 90 
minute intervals throughout 24 hours. 

Informed parental consent was given for normal 
control patients. 


Results 


Ovarian volume gradually increased during child- 
hood from a mean of | cm” at 2 years of age to a 
mean of 2 cm? at 12 years (Fig. 1). A maximum 
follicular diameter of 7 mm was normal in early 
childhood (Fig. 2). We define a ‘megalocystic’ ovary 
as one containing more than six follicles greater than 
4 mm in diameter present in each ovary (Pig. 3). 
There was a progressive increase in the proportion 
of normal girls with megalocystic ovaries over the 
age of 8-5 years (Fig. 1). Uterine size was unchanged 
from 6 months to 10 years, mean cross sectional area 

‘as 2 cm* (Fig. 4) and there was a rapid increase in 
uterine size after the age of 10 years associated with 
the onset of puberty. 
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Fig. 1 Ovarian volume of 40 normal premenarcheal girls 
(circles) and eight girls with idiopathic precocious puberty 
(triangles). 


Megalocystic ovaries are represented as solid symbols, those not megalocystic 
as Open symbols. 
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Fig.2 Diameter of the largest ovarian follicle in either 
ovary of 40 normal premenarc heal girls (circles) and eight 
girls with idiopathic precocious puberty (triangles). 
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Fig.3 Sagittal ultrasound image of a megalocystic ovary 
from anormal prepubertal 8-8 year old girl, seen through 
the bladder (B) which is the dark area at the top of the 
image. 


The white lines represent 1 cm markers. Arrows outline the margin of one 
ovary which contained eight ‘cysts’ greater than 4 mm in diameter V indicates 
the ovarian vessels entering the superior pole of the ovary 


At presentation, all eight girls with idiopathic 
precocious puberty had large megalocystic ovaries, 
greater than 3 cm” in volume (Fig. 1), which 
approached or fell within the normal adult range. 
Maximum follicular diameter was within the normal 
range for age (Fig. 2). All eight had uterine Cross 
sectional areas greater than 4 cm? (Fig. 4). Four of 
the eight patients were treated with intranasal 
gonadotrophin releasing hormone analogue which 
resulted in either arrest or regression of the clinical 
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Fig. 4 Uterine cross sectional area of 40 normal 
premenarcheal girls (circles) and eight girls with idiopathic 
precocious puberty (triangles). 
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Fig. 5(a) 
(arrowed) of a2! year old girl with idiopathic precocious 
puberty. The dark area at the top of the image is the 
bladder (B). 


Sagittal ultrasound image of one ovary 
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Horizontal lines represent 1 cm markers. The ovary was large (3-2 2-2 cm) 
and megalocystic. Breast development was Tanner stage III 


(b) Sagittal ovarian ultrasound image from the same girl 


after one year of gonadotrophin releasing hormone 
analogue treatment. 


The scale of | cm markers is along the bottom of the image. The ovary 


(arrowed) was reduced in size (2-5 1-7 em) and intra-ovarian ‘cysts’ were 


suppressed both in size and number. Breast development had regressed to 
Tanner stage I] 


signs of their pubertal development. The change in 
pubertal status correlated with a decrease in ovarian 
size and regression of the megalocystic ovarian 
appearance (Fig. 5). 


Case reports 


Case 1. An 18 year old girl who presented with short 
stature and primary amenorrhoea, had been treated 
at the age of 17 years by transethmoidal resection of 
a craniopharyngioma. After the operation she had 
mild diabetes insipidus and adrenocorticotrophic 
and growth hormone deficiencies, for which she 
received hormone replacement treatment. Gona- 
dotrophin responses to an intravenous diagnostic 
injection of gonadotrophin releasing hormone are 
shown in Fig. 6. Ovarian ultrasound showed small 
Ovaries containing only a few small follicles, and a 
very small uterus. There was a gradual ovarian 
enlargement and increase in follicle numbers and 
size in response to pulsatile gonadotrophin releasing 
hormone treatment, so that by day 220 both ovaries 
were megalocystic. 


Case 2. A 17 year old girl presented with no signs of 
puberty. Endocrine assessment showed no abnor- 


Case 1 Case 2 Case2 
Before Before After 2 weeks’ 
10 treatment treatment treatment 
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Fig.6 Follicle stimulating hormone and luteinising 
hormone response, at 0, 20, and 60 minutes, to a diagnostic 
test of an intravenous injection of 100 wg native 
gonadotrophin releasing hormone. 

In case 2 the test was repeated after two weeks of pulsatile gonadotrophin 
releasing hormone treatment 


mality except in the gonadotrophin responses to a 
diagnostic test of 100 wg intravenous gonadotrophin 
releasing hormone (Fig. 6). Ovarian ultrasound 
showed very small ovaries containing no follicles. 
Two weeks after beginning pulsatile treatment, 
there was a pronounced increase in the gonado- 
trophin response to a diagnostic test of intravenous 
gonadotrophin releasing hormone (Fig. 6). The 
pattern of growth of the ovary and uterus in 
response to treatment is shown in Fig. 7. After 8 
weeks of treatment the ovaries became megalocys- 
tic. During a 10 day period of mechanical pump 
failure both ovaries and uterine size decreased, 
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Fig. 7 Serial ultrasound data from a 17 year old girl with 
hypogonadotrophic hypogonadism (case 2) during 
treatment with pulsatile gonadotrophin releasing hormone. 


A megalocystic Ovarian appearance was established at 8 weeks of treatment. 


although follicular size continued to increase. She 
had developed stage II breast development" after 
three months of treatment. 


Discussion 


Although ultrasound imaging provides a non- 
invasive method of assessing ovarian and uterine 
changes, there have been few gynaecological ultra- 
sound studies in normal childhood. Difficulty has 
been experienced in ovarian ultrasonic definition in 
infants and young children,’ '° even up to the age 
of 7 years.” Our data on uterine and ovarian 
ultrasound assessment of normal girls is in agree- 
ment with more recent work.!* !° In addition to 
measuring Ovarian size we have been able to assess 
intra-ovarian morphology using ultrasound in nor- 
mal girls as young as 6 months of age. 

We have found that pelvic ultrasound assessment 
is helpful in the diagnosis and classification of 
precocious puberty. The presence of a large uterus 
with a cross sectional area greater than 4 cm? 
confirms this diagnosis. In addition to the uterine 
changes, the ovaries in idiopathic precocious pu- 
berty are large, approach adult size, and are always 
megalocystic. An ovarian volume of greater than 3 
cm? is outside the normal range and confirms a 
diagnosis of idiopathic precocious puberty. Treat- 
ment with gonadotrophin releasing hormone ana- 
logue is associated with regression of the megalocys- 
tic ovarian appearance. 

In our experience of inducing puberty in patients 
with hypogonadotrophic hypogonadism, changes 
occur in Ovarian morphology and uterine size which 
closely resemble those seen in normal puberty. The 
megalocystic appearance is an ovarian response to 
pulsatile gonadotrophin secretion. We hypothesise 
that pulsatile secretion of gonadotrophin releasing 
hormone in low amplitude and long periodicity leads 
to the beginning of ovarian maturation early in 
childhood, before there are any clinical signs of 
puberty. A phase of megalocystic ovarian appear- 
ance occurs before the development of a dominant 
follicle. These changes can be reproduced in 
patients with hypogonadotrophic hypogonadism 
treated with pulsatile gonadotrophin releasing hor- 
mone by varying pulse frequency and amplitude. 
The megalocystic ovarian appearance is dependent 
on pulsatile gonadotrophin releasing hormone 
secretion and can be suppressed with analogue. 

Ultrasound imaging has a key role in the diagnosis 
and management of disorders of sexual maturation, 
reducing the requirement for more complex bio- 
chemical measurements. The information afforded 
by this non-invasive technique offers a new way of 
establishing the relation of the neuroendocrine 
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changes with the more familiar clinical markers of 
sexual maturation. 


We thank Dr Patrick Magill, (Senior Medical Advisor, Hoescht 
UK) for supplies of native gonadotrophin releasing hormone and 
analogue (Buserelin). 
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Pelvic ultrasonography in premenarcheal girls: 
relation to puberty and sex hormone concentrations 
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SUMMARY Real time ultrasonography of the pelvic organs was performed on 114 normal 
premenarcheal girls aged between 2 years and 13 years 11 months. Values were obtained for total 
uterine length, anteroposterior diameters of the corpus and cervix, corpus/cervix ratio, and 
uterine and ovarian volumes and the resultant data were grouped according to age. It was 
concluded that there is no change in uterine size until approximately 7 years of age. Then the 
uterus begins to enlarge, both in prepubertal girls, in whom this is an age related function, and in 
pubertal girls, whose uterine growth is influenced not only by age but also by size and, 
independently of these two factors, by oestradiol concentrations. The onset of a modification in 
uterine morphology with a greater enlargement of the corpus than the cervix is also seen at age 7 
years. Ovarian maturation begins in the very first years of life and, even in pubertal girls, seems 


to be influenced by age only and not by hormonal stimuli. 


Pelvic ultrasound, a rapid, accurate, and non- 
invasive technique, is increasingly widely used in 
paediatric endocrinologic gynaecology for the inves- 
igation of disorders such as precocious puberty, 
telarche, amenorrhea etc.'* Standards for normal 
uterine and ovarian morphology and biometry at 
various ages are essential, however, if ultrasound is 
to be used to best effect. Although there have been 
several recent reports on normal values in children 
and adolescents,*’ too few subjects were studied 
and they had not been properly selected. Fur- 
thermore, these studies are all based on static 
scanning methods which often do not allow proper 
visualisation of the ovaries. 

We used a real time mechanical sector scanner to 
evaluate uterine and ovarian size in a large number 
of normal premenarcheal girls strictly grouped 
according to age. In addition, we studied the 
relation between these parameters and puberty and 
sex hormone concentrations. 


Patients and methods 


A total of 114 premenarcheal girls, whose ages 
ranged from 2 years to 13 years 11 months, were 
studied after informed parental consent had been 
obtained. They were all suffering from minor, non- 
endocrinologic, acute pathology. Each girl was 
evaluated for the following: weight, height, pubertal 
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Stage (breast) according to Tanner,* and bone age 
according to Greulich and Pyle’s atlas.” Blood 
samples were also taken to determine basal concen- 
trations of oestradiol (EIR Switzerland); progester- 
one (MMI Italy); testosterone;' and luteinising 
hormone, follicle stimulating hormone, and pro- 
lactin (BIODATA kits). 

All the girls were considered normal according to 
the following criteria; height and weight between 
the 3rd and 97th centile according to Tanner,!! bone 
age retarded or advanced by less than two standard 
deviations according to Greulich and Pyle’s atlas;’ 
and basal hormone concentrations, calculated by 
our laboratory, within the normal range for age. The 
ultrasound examinations were performed with the 
conventional full bladder technique, obtained by 
voluntary urine retention and oral administration of 
fluids one hour beforehand. Sedation or catheterisa- 
tion were never required. A 3-5 MHz mechanical 
sector scanner (SRT, General Electric) with elec- 
tronic calipers calibrated to a velocity of 1540 
m/second was used. Longitudinal (L), anteroposterior 
(AP), and transverse (T) diameters of the uterus as 
a whole, the corpus and cervix separately, and of the 
Ovaries were measured. The formula for a prolate 
ellipsoid (V=L x AP x T x 0-5233) was used to 
calculate the volume of both the uterus and ovaries. 
The ratio AP corpus/AP cervix was also determined. 

Complete or partial visualisation of the pelvic 


—~ structures was generally possible if the bladder was 


sufficiently filled and the patient willing to cooper- 
ate. The uterus and vaginal canal were visualised in 
all cases, while the ovaries were visualised on at 
least one side in 89-5% (93-5% in girls over 5 years 
and 81-1% in girls below this age). 

Linear, simple, or partial regression and Student’s 
t test were used in the statistical analysis of the 
results. In preparing statistics only uterine and 
ovarian volume were considered. Although approxi- 
mate these were sufficiently representative of all the 
diameters examined. 


Results 


Uterus. Table 1 shows the mean values for uterine 
volume grouped according to chronological age. 
There were no significant changes during the first 
years of life but between age 6 and 8 years 
a progressive increase in uterine size was noted. 
There was a significant difference between the mean 
volume of the uterus in girls aged 6 and 7 years 
considered together and that of girls aged 8 and 9 
years considered together (P<0-01). 

The growth of the uterus at this age is more 
evident in the corpus than in the cervix and indicates 
a morphological modification in the uterus itself, 
as is also shown by the progressive increase in the 
corpus/cervix ratio with age (Figure). 

When prepubertal and pubertal girls over 8 years 
of age were considered separately (Table 1), there 
was a Statistically significant difference in uterine 
volume between the two groups (P<0-001, in girls 
aged 8 to 13 years and P<0-025 in girls aged 9 to 11 
years). In the latter group the number of pubertal 
and prepubertal girls was practically the same. In 
the age range 8 to 9 years, however, there was no 
difference between pubertal and prepubertal girls, 
but the higher number of prepubertal girls' might 
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Figure Ratio between anteroposterior diameter of the 
corpus (COAP) and the cervix (CEAP) evaluated in 114 
premenarcheal girls. 
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have altered this result. From age 7 years uterine 
volume increased progressively with age, even in 
prepubertal girls. 

In Table 2 pubertal girls are grouped according to 
pubertal stage (breast). A significant increase in 
uterine volume (P<0-05) was noted only after 
pubertal stage B3. 

Table 3 summarises the correlations between 
uterine volume and chronological age, bone age, 


Table 2 Uterine and ovarian volume in relation to pubertal 
stage (breast) in 34 pubertal girls (values, mean (SD)) 





Pubertal stage* alts volume No Ovarian volume No 
fer’) 


(breast) (cm’) 

Ba 7-03 (4-04) 2 2-45 (1-00) 21 
By 8-27 (3-45) 6 1-80 (0-49) 5 
By 16-92 (7-46)t 5 4-58 (1-40)t 4 
Bs 22-46 1 7-47 1 


“According to Tanner; tP<0-05 (Bs and B4); $P<0-0025 (Ba and By). 


Table 1 Uterine volume in relation to chronological age and puberty (values, mean (SD)) 


Chronological age (years) Uterine volume (enr) 


Pubertal and 
prepubertal girts 


2 1-98 (1-58) 
3 1-64 (0-81) 
4 2-10 (0-57) 
5 2:36 (1-39) 
6 - 1-80 (1-57) 
7 2-32 (1-07) 
8 
9 
10 
11 


Ta OO ~ 


3-12 (1-52) 
3-69 (1-62) 
"6-54 (3-78) 
6-66 (2-97) 
14-82 (7-57) 


miringo Ere 


Prepubertal giris No Pubertal giris No 
1-98 (1-58) 7 — mmes 
1-64 (0-81) 8 — mee 
2-10 (0-57) 15 — ve 
2:36 (1-39) 7 — — 
1-80 (1-57) 9 — ome 
2:32 (107 9 — oe 
3-11 (1-69) 9 3-19 (0-37) 2 
3-18 (1-24) 7 4-60 (1:99) 4 
4:95 (3-00) 7 8-39 (3-98) 6 
6-71 (1-72) 2 6-66 (3-20) M1 
— co 14-82 (7-57) 11 


“This age group includes giris aged between 2:0 and 2:99 years. This grouping is also valid for subsequent apes. 
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Table 3 


according to chronological age groups 








Positive correlations between uterine volume and age, growth data, and basal sex hormone concentrations 








Groups Chronological Bone Growth data Oestradiol Progesterone — Testosterone Luteinising Follicle Prolactin 
age age (weight, height, hormone stimulating 
body surface) hormone 
| (2-7y) NS NS NS NS NS NS NS NS NS 
n=55 
2 (8-13y) 
n=59 r=0-087§ r=()-6378 r=()- S808 r=()-S85§ r=()-615§ r=()-422§ NS NS NS 
r=0-@04§ 
r=(-626§ 
2A 
(prepubertal) r=0-588ż4 r=()413* r=0-4777 NS NS NS NS NS NS 
(8-13y) r=()-389* 
n=25 r=()-447" 
2B 
(pubertal) r=()-6128 r=(-689§ r=0-451§ r=()-785 r=0-654§ r=(-407* NS NS NS 
(8-13y) r=()-@538 
n=34 r=0-693§ 





*P<0-05; ¢P<0-01; +P<0-025: §P<0-001, 


growth data, and basal hormone concentrations. In 
the 2 to 7 years age range (group 1) there were no 
correlations, confirming that the uterus does not 
enlarge until that age. Girls above the age of 8 years 
(group 2), however, showed a significant correlation 
between uterine volume and chronological age, 
bone age, growth data, and oestradiol, progester- 
one, and testosterone concentrations. When the 
girls in this age group were divided into pubertal and 
prepubertal subgroups, the same significant correla- 
tions were seen only in those who had reached 
puberty (group 2B), while the prepubertal girls 
(group 2A) showed significant correlations between 
uterine volume and age and growth data, but not 
hormone concentrations. 

The application of partial linear regression analy- 
sis makes these correlations clearer: prepubertal 
girls aged 8 to 13 years show a correlation simply 
between uterine volume and age, and not growth, 
whereas pubertal girls show a correlation between 





uterine volume and both age and size. Furthermore. 
this latter group shows a correlation between uterine 
volume and oestradiol but not progesterone and 
testosterone. This particular correlation still exists 
even when the influence of age and size are 
excluded. 


Ovaries. Table 4 gives mean ovarian volume values 
for the various age groups. Ovarian volume starts to 
increase at an early age, although it was not possible 
to define exactly when. There was, however. a 
significant difference between the mean ovarian 
volume of girls aged 2 to 4 years considered together 
and those aged 5 to 7 years considered together 
(P<0-005). 

In girls aged 8 to 13 years, a greater number of 
whom were pubertal (31 pubertal and 24 prepuber- 
tal), ovarian volume was significantly greater 
(P<0-01) in pubertal girls (mean (SD), 2-78 (1-52)) 
than in prepubertal girls (1-77 (0-92)). On the other 


Table 4 Ovarian volume and morphological aspects of the ovaries in relation to chronological age (values, mean (SD)) 


Chronological Ovarian volume (cmr) 


age (years) 


Mycrocysts (<9 mm) Macrocysts (>9 mm) 














Pubertal and No Prepubertal girls No Pubertal girls No No (%) No (%) 

prepubertal girls 
2 0-75 (0-41) 5 (0:75 (0-41) 5 — — 0 (0) 0 (0) 
3 0-66 (0-17) 6 0-66 (0-17) 6 —- 0 (0) 0 (0) 
4 0-82 (0:36) 14 0-82 (0-36) 14 — 2 (14.3) 0 (0) 
5 0-86 (0-03) 4 0-86 (0-013) 4 = ae 0 (0) 0 (0) 
6 1-19 (0:36) 9 1-19 (0-36) 9 — 1 (11-1) 0 (0) 
7 1-26 (0:59) 8 1-26 (0-59) 8 — 2 (25) 0 (0) 
1-06 (0-50) 10 0-90 (0-27) 8 1.68 (0-87) 2 2 (20) 0 (0) 
9 1-98 (0-76) 1] 2-15 (0-92) 7 1-69 (0-27) a 6 (54-5) 0 (0) 
10 2-22 (0-69) 12 2-23 (0-86) 7 2-20 (0-47) 5 6 (50) 0 (0) 
11 2°52 (1-30) 12 2:32 (0-39) 2 2-56 (1-43) 10 7 (58-3) 0 (0) 
12-13 3-95 (1-70) 10 = ont 3-95 (1-70) 10 6 (60) 2 (20) 


et 


Pelvic ultrasonography in premenarcheal girls 123 


~~ Table 5 Correlations between ovarian volume and age, growth data, and basal sex hormone concentrations in relation to 
chronological age ; 


Groups Chronological Bone Growth data Ocstradiol Progesterone Testosterone  Luteinising Follicle Prolactin 
age . age (weight, height, hormone stimulating 
body surface) hormone 
1 (27y) r=0-362t 
n=46 r=0-495 rm0419}  r=0-407} NS NS NS NS NS NS 
r=0-405} 
2 (13y) r=0-553§ 
n=55 rm06994 r=0-6244  r=0-5655 r=0309* NS r=0-432 NS NS NS 
r=0-614§ 
2A r= 0-6695 
(prepubertal) r=0-6405 r=0-683§  r=0-581ł NS NS NS NS NS NS 
(8-13y) r=0-6785 
nm24 
2B r=0-4764 
(pubertal)  r=0-6408 r=0-509$  r=0-484ł} NS NS NS NS NS NS 
(8-13y) ra0-556t 
nw 3] 
*P<0-05; tP<0-025; ¢P<0-01; §P<0-001. 
hand, in the group aged 9 to 11 years, in which the Discussion 
number of pubertal girls (19) was not substantially . 
greater than the number of prepubertal girls (16), According to anatomical studies,” after the 


this difference no longer existed (mean (SD), 2:27 

(0-81) in pubertal girls v 2-20 (1-09) in prepubertal 
girls). ; 

If the pubertal girls are divided according to 
pubertal stage (breast) (Table 2) a statistically 
significant increase (P<0-0025) in ovarian volume 
may be observed only after stage B3. 

Table 5 shows the correlations between ovarian 
volume and chronological age, bone age, growth 
data, and basal hormone values. A statistically 
significant correlation is evident in the 2 to 7 years 
age group between ovarian volume and chronologi- 
cal age, bone age, and growth data. These same 
significant correlations were also found in the 8 to 13 
years.age group in which there was also a significant 
correlation between ovarian volume and basal oes- 
tradiol (P<0-05) and testosterone (P<0-01) concen- 
trations. The correlation with these hormones, 
however, is no longer present in the 8 to 13 years age 
group if prepubertal and pubertal subjects are 
evaluated separately. If partial linear regression 
analysis is applied it is found that age alone is 
correlated with ovarian volume, both in girls aged 2 
to 7 years and in those prepubertal and pubertal 
subjects aged 8 to 13 years. 

Table 4 also shows that in a small percentage of 
girls functional ovarian microcysts (<9 mm) may be 
observed at an extremely early age. This percentage 
increases with age and measurable macrocysts (>9 
mm) are found in girls aged 12 to 13 years, even 
where there is no menstrual cycle. 


postnatal regression of the uterus probably caused 
by the interruption of hormonal stimulation from 
the mother, the anatomy of the uterus does not 
change appreciably until puberty. This was con- 
firmed by Sample et af in an ultrasound study of.20 
normal prepubertal girls aged 1. to 12 years, 
although these authors admitted that they used too 
few subjects to reach a totally valid conclusion. 
Similar findings were obtained by Ivarsson et al,’ 
who considered that the mean uterine size (deter- 
mined by ultrasound) in a small number of 7 year 
old girls agreed with anatomical data. Indeed, this 
report’ indicated a significant correlation between 
uterine -volume and pubertal stage (evaluated 
according to Tanner), although no definite informa- 
tion was given on the pubertal stage of the girls 
examined. 

Our data are not in absolute agreement with those 
of the above authors, but we must point out that our 
study is not comparable in that we examined a far 
greater number of girls, and, importantly, grouped 
them into small age ranges. We were thus able to 
determine that there is no modification in uterine 
size until approximately 7 years of age. In fact there 
are no differences in mean uterine volume from 2 to 
7 years of age. Furthermore, no correlation is 
apparent in this age group between uterine volume 
and age or size of the subject. i 

From age 7 years, however, there is a slow, 
progressive increase in the size of the uterus, as is 
shown by the significant differences in mean uterine 
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volume before and after this age and by significant 
correlations between this volume and the age and 
size of the subject, in girls over 8 years. From 7 years 
of age it is important to note how the uterus matures 
gradually in prepubertal girls, in whom no secondary 
sexual features have, as yet, appeared. This is shown 
by the partial positive correlation between uterine 
volume and age also seen in prepubertal girls (Table 
3) over the age of 8 years. It would, therefore, seem 
that unlike most organs in the body, which grow 
with the body, the uterus, like the external genitalia, 
starts to increase appreciably in size only at puberty. 
The fact that this also occurs in prepubertal girls 
may mean that uterine growth is the very first sign of 
puberty in girls, occurring even before breast 
development becomes visible. When secondary 
sexual features, particularly breast development, 
appear, there is a greater increase in uterine size 
which is no longer solely related to age, but also to 
size and hormonal stimuli, above all of oestradiol. In 
girls over the age of 8 years there is a significant 
difference in uterine volume between prepubertal 
and pubertal subjects. Furthermore, only in puber- 
tal girls is there a significant partial correlation 
‘between uterine volume and oestradiol concentra- 
tion which is independent of age and size. The 
uterus grows more quickly at puberty than the body 
as a whole: in the space of only a few years uterine 
size increases by approximately five or six times. 
According to our data, these changes in uterine size 
are more striking at a particular phase of puberty, 
that is between stage B3 and B4. The low number of 
subjects studied, however, makes further investiga- 
tion necessary. 

The changes in uterine morphology, with an 
increase in the size of the corpus relative to the 
cervix, have already been reported in both 
anatomical!” }3 and in ultrasound studies,° although 
we believe that this modification may already be 
observed before puberty and not only at puberty 
itself. With regard to the ovaries, the high percen- 
tage of visualisation confirms the findings of Sample 
et aP but not of Ivarsson et al.’ There may be a 


- number of reasons why the ovaries cannot be 


observed in certain subjects. Small, homogeneous 
ovaries are often indistinguishable from muscle and 
other echogenic pelvic structures, while the pelvis in 
younger patients may be of a small size. The ovaries 
may be stretched out of the pelvis by either a 
distended bladder or a full rectum, or both. Poor 
bladder contro] may also be a contributory factor. 
Both Simkins’ anatomical data’* (although not 
confirmed by ultrasound data’) and our findings 
show that ovarian growth is correlated with age from 
very first years of life. There is also a significant 
partial correlation between ovarian volume and 


chronological age in the 2 to 7 years age group. 
After this age, the ovaries continue to mature 
progressively. Ovarian maturation seems influenced 
solely by age and hormonal stimuli do not seem to 
play any important part. This is shown by the 
absence of correlations, even in pubertal girls, 
between ovarian volume and basal sex hormone 
concentrations. 

Finally, according to our data. microcysts may be 


' normal even during the first years of life, but 


become much more common later in the premenar- 
cheal period, as has been reported by others.° 

We conclude that the ovaries begin maturation in 
the very first years of life, apparently independently 
of hormonal stimuli and in line with biological 
maturity. The uterus does not change until approx- 
imately 7 years chronological age when it slowly 
increases in volume. Initially there seems to be no 
relation between either sex hormones present in the 
blood or the development of secondary sexual 
features, but only with age. Our study does not 
allow us to identify the trigger in this maturation and 
we can only offer two hypotheses. Firstly, it may be 
a question of adrenal steroids, the secretion of 
which begins to increase exactly at this age,” and 
secondly there may be small transient peaks in the 
oestrogen concentration, originating from the ovar- 
“jes, which we are unable to detect by a single assay 
and which are not sufficient to stimulate mammary 
tissue and give rise to breast development. At later 
ages, when secondary sexual features have already 
appeared, it is above all oestradiol which completes 
uterine maturation. 
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Fifty years ago 


The early anaemia of premature infants: the haemoglobin level of immature babies in the first NYEN of life 
and the effect during the first three months of blood injections and iron therapy 


HELEN M M MACKAY (London}—Arch Dis Child 1935;10:195-203 


‘Observations were made at the Mother’s Hospital, London, on the haemoglobin level of 150 infants during the first half 
year of life: the lowest average haemoglobin level reached by the babies weighing three pounds odd at birth (72-2 per 
cent.) was only six per cent. lower than that of those weighing eight and nine pounds at birth (78-6 per cent.); the total 
drop of the three-pound group was, however, considerably greater than that of the eight and nine-pound group.’ 

‘No influence on the extent of the drop in haemoglobin level in the first two to three months of life was observed as a 
result of giving an intramuscular injection of 15 c.c. of citrated human blood within the first three days of life, nor from 
the administration of iron and ammonium citrate by mouth. None of those weighing five pounds and less at birth dropped 
below 63 per cent.’ 


(Dr Helen Mackay, who was a member of the staff of the Medical Research Council, the first woman to be elected a 
Fellow of the Royal College of Physicians, and the first Honorary Paediatrician to the Mother’s Hospital, Clapton, was 
renowned for her work on dietary deficiencies in infants and children. The larger numbers of very immature and small 
infants now surviving have led to renewed concern for the anaemia of the preterm infant and its treatment; though the 
mechanisms underlying the excessive fall in haemoglobin, unknown in Dr Mackay’s day, are now better understood. It is 
perhaps fortunate she could not find an advantage for the giving of intramuscular blood, for had she done so, more infants 
might have become sensitised in the few remaining years before the discovery of the Rhesus factor. PAMELA A DAVIES:) 
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Lupus nephritis 


Collaborative study by the French Society of Paediatric Nephrology 


R DUMAS 


University Hospital, Montpellier, France 


SUMMARY Sixty two children were included in a collaborative study to determine the prognosis 
for lupus nephritis. Renal involvement was confirmed by histologic study of renal biopsy 
specimens which were classified into five categories: minimal lesions (11 cases, 18%): focal 


segmental glomerulonephritis (15, 24%): diffuse proliferative glomerulonephritis (30, 48%) 


. 
o 


membranous nephropathy (5, 8%); and glomerular sclerosis (1, 2%). That the predictive value of 
the early biopsy is limited was indicated by the most recent status of 37 patients five years after 


onset—total remission (13, 35%); urinary abnormalities or nephrotic syndrome (7, 19%): 


moderate renal failure (4. 11%): 


hj 


chronic renal failure (7, 19%); and hypertension (6, 16%). 


Treatment did not always prevent the development of severe renal failure: in particular, 
plasmapheresis failed to avert the death of one patient and the development of chronic renal 


failure in two others. 


There are conflicting views on the prognosis for 
childhood systemic lupus erythematosus, which is 
related to the degree of renal involvement. In a 
recent study the 10 year survival rate of children 
without nephropathy approached 100%.! The re- 
sults of a collaborative study to evaluate the 
prognosis of lupus nephritis carried out by the 
French Society of Paediatric Nephrology are re- 
ported here. 


Patients and methods 


The patients were selected from paediatric hospitals 
in Amiens, Clermont-Ferrand, Lille, Marseille. 
Montpellier, Nancy, Nantes, Paris, Reims. 
Toulouse, Tours, and Hanover (Germany). 

All were 15 years of age or younger. Serologic 
confirmation of the clinical illness was required (a 
positive lupus erythematosus test or positive anti- 
body to DNA (anti-DNA) titre of any dilution). 
Renal disease in these patients was confirmed by the 
presence of one or more of the following: 

(1) Proteinuria, defined as greater than 200 mg/24 
hours. 

(2) Haematuria, defined as greater than 10 000 
red blood cells/ml urine. 

(3) Nephrotic syndrome, defined as massive 
proteinuria—greater than 50 mg/kg/24h. (Early 
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nephrotic syndrome is that which began during the 
first three months of the disease). 

(4) Moderate renal failure, defined as creatinine 
clearance between 50 and 10 ml/minute/1-73 m2. 

(5) Severe renal failure, defined as creatinine 
clearance under 10 ml/minute/1-73 m2. 

(6) Early acute renal failure, defined as one that 
began during the first three months of the disease 
and later regressed or resolved. 

Renal involvement in all patients was confirmed by 
histologic study of renal biopsy. 


Descriptive terminology for renal histology. Renal 
biopsies, evaluated by light microscopy, were classi- 
fied into the following categories: 

(1) Minimal lesions—glomeruli seemed normal. 

(2) Focal segmental glomerulonephritis—involve- 
ment consisted of local or segmental necrosis or 
proliferation. 

(3) Diftuse proliferative glomerulonephritis—a 
widespread glomerular involvement with prolifera- 
tion and a variable degree of capillary wall thicken- 
ing and leucocyte infiltration. 

(4) Membranous nephropathy—diffuse thicken- 
ing of the capillary wall. 

(5) Glomerular sclerosis. 

Fresh renal tissue was incubated with fluorescein 
isothiocyanate labelled anti-human IgG, IgM, C3, 
and anti-IgA for immunofluorescent study. 


a 


Table 1 Major clinical features in 62 children with 


systemic lupus erythematosus 

Fever 75% 
Rash T2% 
Arthritis or arthralgia 64% 
Hypertension I% 
Pericarditis or myocarditis 26% 
Neurological 19% 
Pleurisy 10% 


Results 


Forty seven of the 62 patients were girls and 15 were 
boys. In 10 patients the onset of disease was before 
10 years of age. Clinical features are shown in 
Table 1. 


Haematological manifestations. Anaemia was pres- 
ent in 33 (54%) patients, leucopeñia in 28 (45%), 
and thrombocytopenia in 13 (21%) patients. 


Laboratory findings. Antinuclear antibodies were 
detected in all 62 cases at the time of diagnosis. 
Anti-DNA antibodies were found in 88% of the 
patients tested: hypocomplementaemia (low CHS50) 
was present in 95% of the patients tested. 


Renal manifestations. The mode of presentation and 
the histological findings are shown in Table 2. 
Immunofluorescent studies were carried out in- 43 
patients. Immunoglobulin and complement deposi- 
tion were present in the mesangial areas (92%), 
along capillary walls Naa or along tubular base- 
ment membranes (13%). The predominant immuno- 
globulins were IgG (88%), IgM (36%), C3 (31%), 
and IgA (28%). In 10 patients, normal kidney 
immunoglobulins were always present, predomi- 
nantly in the mesangial areas. 


Follow up.data. The causes of death of six patients 
are given in Table 3, and the histological evolution 
of the disease is shown in Table 4. Repeat biopsies 
were performed on 25 children: in eight there was 
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Table3 Causes of death in six cases 


Myocarditis, acute stage 
Pneumonitis, acute stage 
Chronk renal failure 
Unknown 


ret WI m U 


no appreciable change in the severity or pattern of 
the renal lesion; in 11 the glomerular changes 
ameliorated; in six glomerular changes progressed; 
and glomerular sclerosis developed in four. Sixty 
one of the 62 patients (98%) were given predniso- 
lone or its equivalent and 19 received immunosup- 
pressive drugs during the first three months. After 
this time 58 of the 62 patients (93%) were given 
prednisolone and 34 (55%) received immunosup- 
pressive drugs. The seven patients with chronic 
renal failure have been treated by prednisolone (2); 
prednisolone and immunosuppressive drugs (3); and 
prednisolone, immunosuppressive anne and plas- 
mapheresis (2). 

Eight patients have undergone plasiaphereae 
one died, two progressed to terminal renal failure, 
and five were cured. 


Discussion 


The prognosis for systemic lupus erythematosus in 
childhood is similar to that in adults, and a striking 
observation is that when there is no nephropathy 
the survival rate 10 years from onset is 100%!. 
Prognosis is affected considerably by the early 
development of nephritis. In our patients the mode 
of presentation and the renal histology were similar 
to those in adults, mode of presentation providing a 
reliable indication of renal lesions. For example, 
acute renal failure seems frequent in diffuse prolifer- 
ative glomerulonephritis. Repeat biopsies, however, 
showed that minimal lesions or focal and segmental 
glomerulonephritis may progress to more severe 
disease such as sclerosis of the glomeruli or diffuse 
proliferative glomerulonephritis. On the other hand 


Table 2 Initial presentation in relation to renal histology findings 








Haematuria + Early nephrotic Early acute 
proteinuria syndrome renal failure 
Minimal lesions (11) 8 0 0 
Focal segmental 
giomerulonephritis (15) 15 3 4 
- Diffuse proliferative 
' glomerulonephritis (30) 30 13 il 
ous nephropathy (5) 5 2 f l 
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Table 4 Clinical state at least five years aper disease onset in relation to renal histology 


Minimal Focal segment! Diffuse Membranous 
lesions glomerulonephritis proliferative nephropathy 
glomerulonephritis 
Complete remission (13) 5 4 4 0 
Urinary - 
abnormalities (7) 0 0 5 2 
Moderate renal 
failure (4) 0 0 4 0 
Chronic renal 
failure (7) 0 2 5 0 
Death (6) 1 I 4 6 


improvement of renal lesions may be observed, and 
the cellular proliferation of the diffuse proliferative 
glomerulonephritis may resolve. Coasequently, the 
predictive value.of the early renal bmpsy is limited. 
Of 172 cases in the published reports, 26 (15%) 
patients died and 21 (12%) progressed to chronic 
renal failure.” We have observed similar results. 

The influence of treatment is difficult to define in 
our patients: no treatment seemed to prevent 
completely the onset of severe renal failure. In 
particular, plasmapheresis did not avert the death of 
one patient and the development of chronic renal 
failure in two others. It would be dificult to specify 
the best method of treatment from our clinical 
experience. Corticosteroids seem lozical treatment 
in diffuse proliferative glomerulonephritis and 
immunosuppressive drugs would seem best reserved 
for those in whom the former fails. Treatment for 
less severe cases-——that is, minimal lesions, focal and 


segmental glomerulonephritis, and membranous 
nephropathy—is uncertain. 
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Problems associated with indwelling central 
venous catheters 


P J DARBYSHIRE, N C WEIGHTMAN, AND D C E SPELLER 


Department of Paediatric Haematology/Oncology, Bristol Children’s Hospital and Department of 
Microbiology, Bristol Royal Infirmary 


SUMMARY Forty nine Broviac or Hickman indwelling central venous catheters were inserted in 
36 patients with haematological and neoplastic diseases for indications including young age, 
intensity of treatment, and psychological attitude. Sixteen patients suffered 29 episodes of 
infection related to the catheter bacteraemia (0-68 episodes per 100 days of catheter use). 
Infections occurred much more commonly where there was intensive use of the catheter than 
with relatively light catheter use. Twenty episodes were caused by a single bacterial strain and 
nine by multiple strains; coagulase negative staphylococci accounted for 51% of the strains 
isolated. Altogether 72% of infections were cured by antibiotic treatment, which was more likely 
to be successful in eradicating single than multiple infections. Although infection was common, 
mechanical problems were a more usual reason for catheter removal. There were no deaths 
caused by catheter related infection. 


Since the introduction by Broviac et al' in 1973 and via the external jugular vein; rarely via the cephalic 
Hickman et al” in 1974 of the indwelling catheters or internal jugular veins. All were tunnelled to an 
which now bear their names, the use of implanted exit site on the anterior chest wall medial to the 
central venous catheters has become widespread. nipple. The type of catheter inserted depended 
There is no doubting their convenience both to the mainly on the size of the child; Broviac catheters 
physician and to the patient for quick, easy venous were used in infants and young children, and the 
access for any purpose. They are of particular value larger Hickman catheters in older children. 

if the patient is an infant or young child who requires Three groups of patients were selected as most 
intensive chemotherapy for malignant disease. In- likely to benefit from central venous access of this 
fective complications constitute the most serious risk type. These were: 


in the immunosuppressed patient and several (a) Children under 2 years of age who required 
workers’ > have documented a higher incidence chemotherapy. 
of infection by coagulase negative staphylococci (b) Children over 2 years of age who were to 
(‘Staphylococcus albus’) after use of these catheters. receive very intensive chemotherapy. 

We analyse our first three years of experience (c) Children who were experiencing particular 


with these catheters in the haematology/oncology psychological difficulties with injections and 
unit at Bristol Children’s Hospital. In particular, chemotherapy. 

episodes of catheter related bacteraemia (often with Primary induction therapy of acute lymphoblastic 
multiple bacterial strains) are presented and risk leukaemia was not in itself regarded as an indication 


factors, prognosis, and management are discussed. for catheter placement at any age. 
After consultation with the patient and parents, 
Patients and methods most catheters were inserted early in the course of 


treatment, usually within the first week. All cath- 
Patients, catheter insertion and care. Hickman and eters received similar care from a small group of 
Broviac catheters have been in regular use in this nurses. After the initial postoperative period a new 
unit since 1981. They have all been inserted under — non-occlusive dressing was applied to the insertion 
general anaesthetic by one surgeon. All were placed site each week: no antibiotic preparations were 
in the superior vena cava or right atrium—usually applied. In both inpatients and outpatients the 
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catheter, when not in use, was flushed twice daily 
with 5 ml of heparin solution (10 U/ml Hepsal, 
Weddel). Any procedure involving use of the 
catheter was performed with sterile precautions, and 
the catheter was flushed with the heparin solution 
after use of any kind. Before the patient was 
discharged from hospital, one parent had to satisfy 
the nursing team of his or her competence in care of 
the catheter. 

As patients received all treatment through the 
catheter—blood sampling, chemotherapy, intra- 
venous fluids, blood products, and intravenous 
feeding—the catheters often received heavy use, 
particularly in the early weeks of treatment. The 
children were usually nursed on an open ward and 
prophylactic antibiotics were not given. An attempt 
has been made to stratify the relation between 
catheter use and infection as follows: 

Type 1: outpatient care in the week preceding 
bacteraemia. 

Type 2: mainly inpatient care in the week before 
bacteraemia. 

Type 3: entirely inpatient care in the week 
preceding bacteraemia, with use of the catheter for 
daily blood products or intravenous feeding, 


Investigation of febrile episodes. All infections in 
patients with indwelling catheters were carefully 
documented. After confirmation of a temperature 
of 38-0°C or above, full bacterial and viral screening 
was performed. Blood for culture was drawn from 
the catheter and from a peripheral vein. If the 
patient was neutropenic (less than 1x10 neutro- 
phils/l). empirical antibiotic treatment was begun 
(either cefuroxime or ceftazidime in combination 
with tobramycin). In the absence oi neutropenia, 
the preferred strategy was to wait for culture results 
before choosing the most appropriate antimicrobial 
drug. 


Microbiological methods. For blood culture, 5 ml or 
less of blood was added to each of two media: 40 ml 
of brain heart infusion broth with 0-05% sodium 
polyanethol sulphonate and 10% sucrose, and 80 ml 
brain heart infusion broth with 0-8% sodium thio- 
glycollate. If fungal infection was suspected an 
additional diphasic medium was inoculated. The 
media were subcultured at one day and seven days 
` and when there was macroscopic evidence of bac- 
terial growth. Quantitative blood culture was not 
performed. Bacterial isolates were identified by 
routine laboratory methods and by appropriate API 
identification kits (API System, France). All isolates 
were tested for sénsitivity to a wide range of relevant 
antibacterial agents’ by a controlled disc diffusion 
method. Different strains of the same species were 


detected and differentiated by colonial characteris- — 


tics, biological reactions, and antibiotic sensitivity. 
Selected isolates were submitted for serotyping. 


Definitions. Patients were-considered to have related 
to the catheter bacteraemia when one or more of the 
blood cultures were positive (two or more in the 
case of coagulase negative staphylococci) and no 
other site of infection was identified. 

Cure of a catheter related infection was confirmed 
by clinical improvement, abatement of fever, and a 
negative blood culture drawn from the catheter 24 
hours or more after antibiotics had been stopped. 

Bacterial isolates of the same species were con- 
sidered to be different strains if they differed in 
serotype, or in two or more unrelated biochemical 
characters, or in two or more antibiotic sensitivities 
(of antibiotics in different functional groups). 

Failure to eradicate an infection was defined as 
either removal of the catheter because the infection 
had not been controlled by antibiotics or recurrence 
of bacteraemia with one or more of the same 
bacterial strains after a course of appropriate 
antibiotic treatment had been given. 


Results 


A total of 49 indwelling central venous catheters (24 
Broviac and 25 Hickman catheters) have now been 
placed in 36 children. Thirteen children had cath- 
eters inserted primarily because of young age, 19 
because of the planned intensity of chemotherapy, 
and four for psychological reasons. The 36 children 
were being treated for a range of conditions; acute 
leukaemia at presentation or relapse,” non-Hodgkin’ S 
lymphoma, solid tumours of various histological 
types,'®, and aplastic anaemia.! Problems at inser- 
tion were rare; only one child, who developed 
disseminated intravascular coagulation, had severe 
bleeding. The ages of the patients ranged from 5 
weeks to 17 years with a median of 2 years and a 
mean of 6 years. A total of 143 patient months of 
catheter use has now accrued, each catheter having 
an average life of 2-93 months, ranging from 24 
hours (to include early technical failures) to 11 
months, with a median of 11 weeks. 

Infection has been the most serious problem anda _ 
total of 29 bacterial infections related to catheter use 
have been identified in 16 patients; 20 remained free 
of infection. In the total group of 36 patients, a 
further three bacteraemias occurred in which an 
alternative primary site for the infection was found; 
in only one patient was this site the external tunnel 
of the catheter. Table 1 details the patients and 
episodes of catheter related bacteraemia, the micro- 
bial isolates, treatment, and outcome; and Table 2 
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. Organism(s) 


Staph epidermidis (2 strains) + 
Staph haemolyticus 

Staph epidermidist (2 strains) 

Staph wameri 

Staph epidermidis (4 strains) 


Staph epidermidis 


Staph epidermidis + Acinetobacter 
calcoaceticus var anitratus 


Staph saprophyticus 


Coagulase negative 
staphylococcus* 


Coagulase negative 
staphylococcust 


Streptococcus mitior + 
Escherichia coli (3 strains) 


T rtr r r o ù ISS u wu 


es 


Strep faecium + 

A calcoaceticus var anitratus + 
Esch coli (4 strains) 

Staph aureus 

Staph epidermidis 

Staph epidermidist 
Enterobacter cloacue 


(2) 


(3) 
(4) 


(1) 
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Neutropenic Treatment Outcome 
(<IxXIOH) 
No Not attempted Catheter removed, no treatment 
attempted 
No Flucioxaciflin 
No Netilmicin Failure; catheter removed because of 
infection 
No Rifampicin, Failure; catheter removed because of 
netilmicin infection . 
No Trimethoprim Cure 
No Cefuroxime Catheter removed because of fracture 
No Vancomycin Failure; recurrence of one strain after 
_ treatment 
No Vancomycin Failure; recurrence of one strain after 
treatment 
No Cefuroxime Failure; catheter removed because of 
infection 
No Cefuroxime, Cure 
flucloxacillin 
Yes Vancomycin, Cure 
netilmicin 
Yes Cefuroxime, Cure 
fluctoxacillin 
Yes Erythromycin, Failure; recurrence of two strains after 
ampicillin, treatment = 
Yes Ceftazidime, Failure; catheter removed because of 
ampicillin, infection ‘ 
No Flucioxacillin Cure 
Yes Vancomycin Cure 
Yes Vancomycin Cure 
Yes Cefuroximine, Cure 
gentamicin 
Yes Cefuroxime Cure - 
No Flucloxacilin, Catheter removed before results of treatment 
gentamicin assessed 
Yes Ampicilin Cure 
Yes Penicillin Cure 
Yes Flucloxaciltin Cure , 
Yes Ceftazidime, Catheter removed before results of treatment 
tobramycin assessed ; 
Yes Ceftazidime, Cure 
tobramycin 
Yes Nedimicia Cure 
Yes Ceftazidime Cure 
Yes Vancomycin, Cure 
gentamicin 
Yes Penicil!fn Cure 


“Not speciated; tdifferent strain{s) from previous episode(s) in this padent. 


H=Hickman catheter; B=Broviac catheter. 


summarises the organisms recovered. Twenty of the 
29 episodes (69%) were caused by a single microbial 
strain. Five of the nine episodes where there were 
multiple isolates yielded two strains; one, three 
strains; two, four strains; and one, six strains. 
Coagulase negative staphylococci accounted for 17 
episodes of bacteraemia, either as a single isolate or 
in combination. Patients with this type of infection 
usually had a low grade fever (rarely above 38-5°C) 
as the only sign, often remaining clinically well. No 
child infected by this bacterium became shocked, 
even in the presence of neutropenia. Ten of 12 
(83%) infections with bacteria other than coagulase 
negative staphylococci were in neutropenic patients, 


-— Table 1 Episodes of catheter related infection, micro-organisms isolated, treatment, and outcome 


while 7 of 17 (41%) infections with coagulase 
negative staphylococci were in neutropenic patients. 
Rigors related to flushing of the catheter were seen 
in four patients, two with coagulase negative staphy- 
lococcal infection, one with Klebsiella oxytoca, and 
one with Enterobacter cloacae. 

An attempt to eradicate the infection with anti- 
biotics was made on 28 occasions. Results of 
treatment could be assessed on 25 occasions, and 
were deemed successful in 18 (72%). The line was 
removed for reasons other than failure to eradicate 
infection before treatment could be assessed on 
three occasions; and on one occasion no attempt at 
treatment was made (Candida glabrata). The pres- 
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Table 2 Micro-organisms isolated in 29 episodes of 
catheter related bacteraemia 


Micro-organism No of strains isolated 








Coagulase negative staphylococci 22 


Staphylococcus epidermidis 12 
Staph haemolyticus 3 
Staph hominis 2 
Staph warneri | 
Staph saprophyticus | 
Not speciated 3 


Staph aureus 2 
Streptococcus pyogenes 
Strep faecalis I 
Strep faecium l 
Strep mitior 

Strep sanguis 

Escherichia coli 

Klebsiella oxvtoca 

Enterobacter cloacae 

Ent agglomerans 

Acinetobacter calcoaceticus var anitratus 

Candida glabrata 


— l) — td td i e o 


Ja 
tz) 


Total 


ence of neutropenia did not seem to influence the 
likelihood of eradication of the infection. Among 
the episodes of infection that could be adequately 
assessed, those with multiple strains were cured on 3 
of 8 (38%) occasions, and those with a single strain 
on 15 of 17 (88%) occasions. The difference was 
statistically highly significant (P<0-01; hypergeo- 
metric distribution exact test). 

The use of the catheters was assessed by the 
criteria defined in the Methods section. In the week 
preceding the 29 catheter related bacteraemias, the 
catheter had been subjected to type 3 use in 17 
cases, whereas most catheter use was of types 1 
and 2. There was an overall incidence of 0-68 
episodes of catheter related bacteraemia per 100 
days of catheter use, and 44% of patients had one or 
more episodes of bacteraemia related to the 
catheter. 

The reasons for removal of the catheters are given 
in Table 3. Over 20% of catheters were removed 
because of malposition, breakage, thrombosis, and 
even on two occasions accidental removal by the 
patients, while only four catheters were removed 
because of failure to eradicate infection, a further 
two being removed before the results of antimicro- 
bial treatment were assessable. No serious incidents 
occurred among outpatients with indwelling cathe- 
ters. In general the care given to the catheters by the 
patients and parents at home was good. No child 
with an indwelling central venous catheter in situ 
died of infection but four deaths have occurred 
in the patients described, all due to progressive 
disease. 

All four children in whom the catheter was placed 


Table 3 


catheters 


Reason for removal of indwelling central venous 


Reason for removal No of 


Patients 











Elective removal l 
Died with line in situ 
Malposition 
High breaks 
Thrombosis 
Accidental 
Removed because of infection (failure of treatment) 
Removed because of infection (without attempt at 
treatment) 
Removed before results of treatment for infection 
assessable 2 
Still in situ 17 


e IN- hw ke 
» 


— 


Total 49 


*Includes one patient who had a catheter related infection. and whose catheter 
broke during treatment, 


for psychological reasons derived some benefit from 
this. Conversely, two older children objected strongly 
to the catheter, finding it a constant reminder of 
their illness, and the catheters were removed at their 
request. 


Discussion 


These results document a high incidence of infection 
by coagulase negative staphylococci, confirming 
reports from other oncology or haematology units.*> 
Shapiro et al reported 14 bacteraemic episodes 
in 174 patient months of catheter use (0-27 episodes 
per 100 days of catheter use) in a paediatric popula- 
tion, but coagulase negative staphylococci were 
identified in only three episodes. Hickman er al? 
reported an overall incidence of septicaemia of 
38% , but the figure for coagulase negative staphylo- 
coccal infection was not given. Reed et al’ described 
a rate of 0-46 bacteraemias per 100 patient days 
using Hickman catheters in patients undergoing 
prolonged chemotherapy for leukaemia and other 
malignancies. Recently Sanz et al? have reported 
bacteraemias in 23 of 34 patients, and over half were 
infected with coagulase negative streptococci. Only 
in this last report were catheters routinely placed 
before intensive inpatient chemotherapy was given. 
Shapiro et al seem to have used the catheters mainly 
on outpatients, while Hickman’s use was exclusively 
in patients receiving bone marrow transplantation in 
a Sterile environment and receiving prophylactic 
antibiotics. 

The main difficulties in comparing results are the 
differences in the criteria that individual workers 
have used for insertion of the catheters and in the 
ways that they have expressed their results. Our 
results in Outpatients show a very low infection rate, 
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~~ rising dramatically when the catheters are used 


for intensive inpatient treatment. Obviously the 
patients in hospital are the most immunosuppressed 
and ill in a general sense; however, the mix of 
patients and the timing of catheter insertion are 
likely to alter rates of infection even when the care 
given to the catheters is identical. 

Another difficulty in interpretation is the defini- 
tion of catheter related infection. Our criteria are 
those used by Shapiro et al but the definition 
includes the ‘background’ septicaemia without de- 
finable source of infection so often seen in the 
immunosuppressed. One way of investigating this 
problem is by quantitative blood cultures from both 
the central catheter and a peripheral vein. ? When 
the catheter is removed the tip may be cultured!® 
but it has been shown that conventional culture of 
the tip underestimates colonisation in some types 
of catheter.!! We do have a comparable group of 
children treated concurrently on the same protocols 
as part of an antibiotic trial; ° in 17 bacteraemic 
episodes in children without indwelling central 
venous catheters coagulase negative staphylococci 
were isolated in only one patient. This suggests 
strongly that while some of the non-coagulase 
negative staphylococcal organisms may be unrelated 
to the catheter, the increased incidence of coagulase 
negative staphylococcal infection in our catheterised 
patients is directly related to the catheters. Other 
authors disagree!* and suggest that granulocy- 
topenia predisposes to coagulase negative staphylo- 
‘coccal infection, but this is not supported by our 
findings. The propensity of coagulase negative 
Staphylococci to colonise plastic surfaces and to 
resist the antibacterial activity of of the blood has been 
reported by many workers. 

Nine episodes of bacteraemia yielded multiple (up 
to six) isolates, not only of different species but of 
different strains of the same species, whether 
coagulase negative staphylococci or other bacteria. 
The criteria used to separate the strains are not 
absolute, but together the results clearly indicate 
contemporaneous colonisation by multiple strains. 
Indeed the difficulty of first recognising variations 
within the growth on the culture plates, and the fact 
that this aspect was investigated retrospectively on 
isolates selected for laboratory preservation, suggest 
that we have underestimated the heterogeneity of 
the bacterial growth, and that very discriminating 
examination of cultures in these patients is essential. 

The results presented show clearly that bacter- 
aemia occurring in patients with indwelling central 
venous catheters can be eradicated in most—in this 
series 72%. Obviously the risks of prolonged anti- 
biotic treatment—possible emergence of resistant 
bacteria and fungal overgrowth—must be con- 


sidered as well as other as yet theoretical problems 
such as immune complex nephritis. There is little 
point in subjecting a child to these risks if the 
catheter has reached the end of its period of 
maximum use, hence decisions on removal must be 
made on an individual basis. We now regard mixed 
infection as a more difficult problem and consider 
removal earlier in these circumstances. 

While we have emphasised the infections and 
other complications seen during our first three 
years’ use of these catheters, the positive aspects are 
more difficult to quantify. The complications have, 
in most cases, been readily manageable and both 
doctors and patients would prefer not to go back to 
peripheral venepunctures. Our criteria for insertion 
of indwelling central venous catheters have not 
changed after analysis of these data, but we do not 
think that a wider use of these catheters is indicated. 
The risk of catheter related bacteraemia is high (16 
of 36 patients) but eradication of infection is 
possible without removing the catheter. We suggest 
that careful appraisal of the benefits and risks in 
individual patients is mandatory if these catheters 
are to be used to optimal benefit in a paediatric 
oncology population. 


We thank Dr T L Pitt, Central Public Health Laboratory, 
Colindale, for assistance with typing of isolates; Mr M James for 
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supported by a grant from the Leukaemia Research Fund. 


References 


' Broviac JW, Cole JJ, Scribner BH. A silicone rubber atrial 
catheter for prolonged parenteral nutrition. Surg Gynecol 
Obstet 1973;136:602-6. 

Hickman RO, Buckner CD, Clift RA, Sanders JE, Stewart P, 
Thomas ED. A modified right atrial catheter for access to the 
venous system in marrow transplant recipients. Surg Gynecol 
Obstet 1979;148:871-~5. 

Blacklock HA, Pillai MV, Hill RS, Matthews JRD, Clarke AG, 
Wade JF. Use of modified subcutaneous right-atrial catheter for 
venous access in leukaemic patients. Lancet 1980;1:993-4. 
Sitpes-Serra A, Puig P, Jaurrieta E, Garau J, Alastrue A, 
Sitges-Creus A. Catheter sepsis due to Staphylococcus epider- 
midis during parenteral nutrition. Surg Gynecol Obstet 1980; 
151:481~3. 

Sanz MA, Such M, Rafecas FJ, Martin G, Santos M. Staphylo- 
coccus epidermidis infections in acute myeloblastic leukaemia 
patients fitted with Hickman catheters. Lancet 1983;11:1191~-2. 
Shapiro ED, Wald GR, Nelson KA, Spiegélman KN. Broviac 
catheter-related bacteremia in oncology patients. Am J Dis 
Child 1982;136:679-81. 

Reed WP, Newman KA, de Jongh C, et al. Prolonged venous 
aceess for chemotherapy by means of the Hickman catheter. 
Cancer 1983;52:185--92. 

Wing EJ, Norden CW, Shadduck RK, Winkelstein A. Use of 
quantitative bacteriologic techniques to diagnose catheter- 
related sepsis. Arch Intern Med 1979;139:482-3. 

Raucher HS, Hyatt AC, Barzilai A, et al. Quantitative blood 
cultures in the evaluation of septicaemia in children with 
Broviac catheters. J Pediatr 1984:104:29-33. 


bd 


tad 


> 


uA 


lea 


~ 


* 


hri 


134 Darbyshire, Weightman, and speller 


WU Maki DG, Weise CE, Sarafin HW. A semicuantitative culture 


method for identifying intravenous-cathete-related infection. 
N Engl J Med 1977;296:1305-9. 


H Cheesbrough JS, Elliott TSJ, Finch RJ. A morphological study 


of bacterial colonisation of intravenous cannulae. J Med 
Microbiol 1985; (in press}. 

2 Darbyshire PJ, Williamson PJ, Pedler SJ, Speller DCE, 
Mott MG, Oakhill A. Ceftazidime in the treatment of febrile 
immunosuppressed children. J Antimicrob Chemother 1983;12 
Supp! A:357-60, 

H Williamson PJ, Darbyshire PJ, Mott MG, Oakhill A, 
Speller DCE. Ceftazidime and tobramycin A the treatment of 
febrile immunosuppressed children. J Antimicrob Chemother 
1984;14:671 

'4 Wade JC, Schimpff SC, Newman KA, Wienik PH. Staphylo- 
coccus epidermidis: an increasing cause of irfection in patients 
with granulocytopenia. Ann Intern Med 15382;97:503-8. 


13 Peters G, Locci R, Pulverer G. Adherence and growth of 
coagulase-negative staphylococci on surfaces of intravenous 
catheters. J Infect Dis 1982;146:479-82. ) 

'6 Franson FR, Sheth NK, Rose HD, Sohnle PG. Quantitative 
adherence in vitro of coagulase-negative staphylococci in 
intravenous catheters: inhibition with D-mannosamine. J Infect 
Dis 1984;149:116. 

'’ Gray ED, Peters G, Verstegen M, Regelman WE. Effect of 
extracellular slime substance from Staphylococcus epidermidis 
on the human cellular immune response. Lancet 1984;i:365-7. 


Correspondence (no reprints available) to Dr N C Weightman, 
Department of Microbiology, Bristol Royal Infirmary, Bristol BS2 
8HW. 


Received 2 November 1984 


Archives of Disease in Childhood, 1985, 60, 135-140 


Congenital microvillous atrophy: specific diagnostic 


features 


A D PHILLIPS, P JENKINS, F RAAFAT, AND J A WALKER-SMITH 


Queen Elizabeth Hospital for Children, London 


SUMMARY Proximal small intestinal and colonoscopic mucosal biopsies from two children with 
the intractable diarrhoea of infancy syndrome were examined by electron microscopy. 
Microvillous involutions were found in the small and large bowel of both patients. We suggest 
that this is a specific diagnostic finding for congenital microvillous atrophy, a distinct disorder 
within the intractable diarrhoea syndrome which has an extremely poor prognosis. 


In 1968 Avery et aľ reported 20 children with the 
syndrome of intractable diarrhoea of infancy. 
Although diagnoses were made in many of the 
patients, a group of eight children remained where 
no diagnosis was possible, treatment was ineffective, 
and mortality was high. Later studies have under- 
lined these findings and confirmed the lack of 
specific diagnoses, the major difficulties of patient 
management, and the high mortality rate within this 
syndrome.*> 

In 1978 Davidson et af drew attention to 
patients suffering intractable diarrhoea of infancy 
who showed hypoplastic villous atrophy on small 
intestinal biopsy. Electron microscopy in one 
patient showed a distinctive ultrastructural abnormal- 
ity of the microvilli of the enterocytes. This observa- 
tion was repeated in three patients in two studies in 
France’ 8 and was termed congenital microvillous 
atrophy.’ We describe two further cases and suggest 
that the ultrastructural changes are specific diagnos- 
tic features of a disorder within the syndrome of 
intractable diarrhoea of infancy. 


Case histories 


Case 1. This girl was born at 37 weeks’ gestation 
after a normal pregnancy, and weighed 2-5 kg. She 
was breast fed and given supplementary formula 
milk but developed diarrhoea on day two of life. 
Stool losses increased and persisted despite stopping 
oral feeding. She was transferred to Queen 
Elizabeth Hospital for Children on day 42. On 
examination she weighed 2 kg and was 5% dehy- 
drated. There were no other abnormalities. She was 
found to have secretory diarrhoea with a stool 
sodium of 91 mmol (mEq)/l. Parenteral nutrition 
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was begun and she gained weight. Serum immuno- 
globulin estimation initially showed raised IgA 41 
IU/ml (normal 2 to 20 IU/ml) and IgM 82 IU/ml 
(normal 10 to 50 IU/ml), with a normal IgG value. 
At 4 months of age her IgG concentration had fallen 
to 37 IU/ml (normal 40 to 128 [U/ml), and IgA and 
IgM values had returned to within the normal 
ranges. Serum zinc was initially 4-4 mmol/l (0-67 
mg/100 ml) (normal 12-6 to 25-8 mmol/l (1-9 to 3-9 
mg/100 ml)) but rose to normal values as nutrition 
improved. Gastrointestinal hormone concentrations 
(vasoactive intestinal polypeptide, pancreatic poly- 
peptide, glucagon, somatostatin, and neurotensin) 
were normal but gastrin was marginally raised at 59 
and 80 pmol/l on two occasions (normal less than 
40 pmol/l). 

Slow introduction of oral feeding, using cows’ 
milk-free feeds based on a comminuted chicken 
formula, failed because of dramatic increases in 
stool losses whenever oral feeds were given. Other 
unsuccessful treatments included loperamide (up to 
1 mg/kg/day), oral disodium cromoglycate, adreno- 
corticotrophic hormone, and prednisolone. Small 
intestinal biopsies were performed at 3 and 4 months 
of age. She died at 6 months of age. 


Case 2. This girl was born at 34 weeks’ gestation 
after an uneventful pregnancy, weighed 2-2 kg, and 
was bottle fed. Her mother had diarrhoea on the day 
of delivery and this directed investigation of the 
patient’s diarrhoea (which developed at age 4 days) 
towards an infective cause, but no pathogen, bac- 
terial or viral, was found. Diarrhoea continued 
unabated, despite a cows’ milk-free formula, and 
parenteral nutrition was begun. Persistent acidosis 
developed and although the child was given nil by 
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mouth, stool losses increased. On admission to 
Queen Elizabeth Hospital for Children at age 56 
days, she was an active but poorly nourished infant 
weighing less than her birthweight. There were no 
other physical abnormalities. She had a secretory 
diarrhoea with a stool sodium of 93 (mEq) mmol/l. 
Parenteral nutrition was continued while further 
investigations were done. Stool losses decreased 
remarkably after loperamide treatment (0-1 mg/kg 
day) as long as she was given nil by mouth. At 9 
weeks of age she had a raised serum IgM value of 
124 [U/ml (normal 10 to 50 IU/1) but a low IgG of 22 
IU/ml] (normal 30 to 110 IU/ml). The concentration 
of IgG returned to normal by 3 months of age but 
IgM remained raised, probably relatec to a series of 
catheter associated infections. The serum IgA con- 
centration was normal. Her serum zinc value was 
initially low at 3 months but was normal at 4 months. 
Gut hormone values were normal except for en- 
teroglucagon which was raised at 455 pmol/l while 
being fed comminuted chicken hourly. 

Serum gut autoantibodies were not detected. 
Several attempts to introduce oral feeding using a 
casein hydrolysate formula at first and then commi- 
nuted chicken based feed were unsuccessful. Other 
treatments were parenteral cimetidine, which pro- 
duced electrolyte imbalance due to proximal renal 
tubular problems, and oral dexamethasone, which 
was also unsuccessful. Small intestinal biopsies were 
performed at 3, 4, and 6 months of age to evaluate 
the response to changes in treatment. She died at 6 
months of age. 

Normal investigation in both infants included 
sweat electrolytes, T lymphocyte function, opsonisa- 
tion, serum amino acids, serology for rubella and 
cytomegalovirus, chromosomes, and thyroid func- 
tion. Urinary catecholamine concentrations were 
also normal. Colonoscopies were performed in both 
patients and the colonic mucosal histology was 
normal, although ultrastructural abnormalities were 
detected. 


Methods 


Proximal small intestinal biopsies were performed 
(with informed parental consent) using a double 
port modification of the paediatric Crosby capsule.’ 
Specimens were processed for light and electron 
microscopy, and for disaccharidase estimations.'” 
Colonoscopic biopsies, taken during routine endo- 
scopic examination, were studied by light and 
electron microscopy. 

For routine histological examination specimens 
were fixed in formol-saline and embecded in ester 
wax. Five micrometre thick sections were stained 
with haematoxylin and eosin and with periodic 


acid-Schiff reagent. Samples for electron micro- 
scopy were fixed in 3% glutaraldehyde in 0-1 M 
phosphate buffer, postfixed in 1% aqueous osmium 
tetroxide, dehydrated in 2,2 dimethoxy propane 
(Aldrich Chemicals) and embedded in TAAB resin 
(TAAB Laboratories, England). Sections were 
double stained with 2% aqueous uranyl acetate and 
lead citrate." 

Care was taken, for both light and electron 
microscopy, to ensure that sections were taken 
perpendicularly to the muscularis mucosae. 


Results 


Small intestinal biopsies. 

Light microscopy 

In both patients biopsies showed the features of 
hypoplastic villous atrophy, that is villous atrophy 
without crypt hypertrophy, producing a thin mucosa 
(Fig. 1). Periodic acid-Schiff staining of the mucosa 
showed an absence of the usual brush border 
staining pattern with positive staining material 
present within the apical cytoplasm of enterocytes 
(Fig. 2). 


Electron microscopy 

In both patients transmission electron microscopy 
showed similar appearances. Surface epithelial cells 
were severely abnormal in terms of decreased cell 
height, shortened and infrequent microvilli, in- 
creased polyribosomes, and increased secondary 








Fig. 1 
hypoplastic villous atrophy in (a) case 1 (haematoxylin and 
eosin, X95) and (b) case 2 (periodic acid Schiff, x60). 


Proximal small intestinal mucosae showing 
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Table 1 Disaccharidase enzyme activities (umol substrate 
cleaved/minute per g wet weight) 


I 








Case 1 Case 2 Normal 
range 
Age (months) 4 3 6 
Lactase 0-6 0-9 1-2 2.1-12.5 
Maltase 3-0 9-9 7-5 12-6-39-6 
Sucrase 1-0 2-9 2-4 3-8-14-5 


a $$ 


Table 2. Ultrastructural features in congenital microvillous 


atrophy 
a 
(a) Enterocyte (1) Severely abnormal exposed surface epithelium 
2) Short and depleted microvilli 
(3) Microvilli within involutions of apical membrane 
(b) Crypt cells (1) Well preserved microvilli 


) 
(2) Increased electron dense secretory (small bowel) 
or mucigen (large bowel) granules in the upper 





Fig. 2 Case 2: abnormal periodic acid Schiff staining of 
apical epithelial cytoplasm (arrows); goblet cells stain 
normally (G). (Small intestine, X940). 


lysosomal and cytolysosomal bodies. Additionally, 
membrane bound bodies containing obvious micro- 
villi were found. These microvillous involutions 
were seen in the most apical part of the cytoplasm 
(Fig. 3a) and represent the diagnostic ultrastructural 
feature of this disorder. Although readily identified, 
they were not seen in every surface epithelial cell 
and were not observed in crypt epithelium. 
Crypt epithelium was distinguished by the pres- 
ence of increased numbers of secretory granules in 
an otherwise normal appearance (Fig. 3b). There 
seemed to be a rapid demise, in morphological 
terms. from the relatively normal crypt cells to the 
severely abnormal surface epithelium. 
Disaccharidases. All disaccharidase 
abnormally low (Table 1). 


results were 


Colonoscopic biopsies. Light microscopy appear- 
ances were within normal limits. Electron micro- 
scopy showed surface exposed colonocytes with 
shortened microvilli and increased number of 
mucigen granules. Microvillous involutions were 
again present (Fig. 4) but were not as frequently 
seen as in the small intestinal biopsies. Crypt 


crypt 


00 


epithelium seemed relatively normal, apart from an 
increase in mucigen granules. 

The ultrastructural features of congenital micro- 
villous atrophy are summarised in Table 2. 


Discussion 


Intractable diarrhoea of infancy is a severe disorder 
in paediatric gastroenterology presenting major 
problems of diagnosis and management. It is a 
heterogeneous syndrome including a wide range of 
diagnoses, but leaving an important group with 
intractable diarrhoea of unknown origin. Electron 
microscopic examination of proximal small intesti- 
nal mucosal biopsies from this group of children has 
shown the unusual and striking abnormality of 
microvillous involutions in the surface epithelium. 

The finding of microvillous involutions was first 
reported by Davidson et al’ in one of a series of five 
patients who all showed hypoplastic villous atrophy. 
To date, including the two patients in this paper and 
those described from France,’ * six patients have 
been described in the published reports. All six were 
suffering from intractable diarrhoea of infancy, in all 
the onset of symptoms was at birth or shortly 
afterwards, all had a secretory diarrhoea, attempts 
at reintroducing oral feeds caused severe increases 
in stool losses, and despite treatment, all have died. 

Although the five patients described by Davidson’ 
showed clinical similarities, the finding of microvil- 
lous involutions in one patient is so distinctive that 
we suggest this should be considered as a discrete 
disease entity within the syndrome of intractable 
diarrhoea of infancy. Davidson” indicated that the 
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Fig. 4 Case 1: microvillous involution (IV) in the surface epithelium. M=mucigen granules (Colon, X16 400). 


patients represented more than one disease state 
and was unable to find microvillous involutions in 
small intestinal biopsies from two of the three 
patients studied by electron microscopy. 

Electron microscopy is routinely applied to 
proximal small intestinal biopsies at this hospital and 
the two children described here are the only patients 
to show microvillous involutions, thereby implying a 
specific defect. Other children with intractable 
diarrhoea of infancy, in whom no diagnosis has been 
made, have not shown microvillous involutions, 
reflecting the experience of Davidson et al and 
indicating that more than one disease state is present 
in this group of children. 

Davidson er alf used the term ‘familial entero- 
pathy’ to describe their five patients. We consider 
‘congenital microvillous atrophy” a better diagnos- 
tic term to apply to those patients showing microvil- 
lous involutions, although they all probably fall 
within the familial enteropathy syndrome. 

The six patients reported with congenital micro- 
villous atrophy may not reflect its real incidence as 


ss 
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electron microscopy is not always used to examine 
small bowel biopsies from patients with intractable 
diarrhoea. Periodic acid-Schiff staining of histologi- 
cal sections may show findings suggestive of this 
disorder and offers a method of retrospective 
analysis. This presumes, of course, that a small 
intestinal biopsy is performed in cases of intractable 
diarrhoea, a prerequisite for diagnosis. It is possible 
to reprocess wax-embedded tissue for ultrastructural 
analysis which, although not providing ideal ma- 
terial for study, may allow a firm diagnosis of 
congenital microvillous atrophy to be made. 

It seemed that the secretory diarrhoea was not 
present before birth but was precipitated by oral 
feeding in these patients and the patient described 
by Davidson’ (the three patients described from 
France have only been reported in abstract form,’ * 
so full information concerning their clinical courses 
is not yet available). This observation and the 
appearance of near normal crypt epithelium in a 
hypoplastic mucosa, suggests an abnormality affect- 
ing only mature enterocytes or the process of 
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epithelial maturation. The finding of an accumula- 
tion of secretory granules containing glycocalyx-like 
material and the abnormal periodic acid-Schiff 
staining pattern suggest an inability to transport 
substances onto the brush border. Schmitz’? de- 
scribed the abnormal localisation of sucrase in the 
apical epithelial cytoplasm in their patient, again 
indicating a defect in transport from the cytoplasm 
to the brush border. Davidson et af provided 
histochemical and ultrastructural evidence that the 
microvillous involutions were being degraded by 
lysosomal enzymes. The lack of the full complement 
of microvillous-associated substances may render 
the microvilli prone to autophagocytosis and lyso- 
somal degeneration. 

Treatment, aimed at stimulating enterocyte 
growth and development has been unsuccessful. 
We tried cimetidine, because of its reported 
trophiceffect on the gut, and dexamethasone. Other 
treatments have included oral cholestyramine, pen- 
tagastrin, and somatostatin. The high enterogluca- 
gon value in patient 2 also indicates that increasing 
the stimulus for cell growth and development is not 
a sufficient means for correcting this disorder. 
Furthermore, our finding that microvillous involu- 
tions are present in the large bowel shows that small 
and large bowel are both affected and that congeni- 
tal microvillous atrophy is not a discrete lesion of the 
small intestine. Presumably there is a cellular 
deficiency in the ability to respond to trophic 
stimuli. Future efforts should be aimed at under- 
standing this process with the hope that an effective 
treatment for the disorder will result. An essential 
requirement for understanding the disease process is 
to obtain a precise diagnosis. In congenital microvil- 
lous atrophy this is only possible with transmission 
electron microscopy and we would recommend that 
either small or large bowel biopsies, or both from 
children with intractable diarrhoea of infancy should 


be examined by electron microscopy whenever 
possible. 


We thank Professor Bloom (Royal Postgraduate Medical School, 
Hammersmith Hospital) for performing the enteroglucagon assay. 
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Neonatal thyroid function: influence of perinatal 
factors 
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SUMMARY Indices of thyroid function were measured in 229 healthy term neonates at birth and 
at 5, 10, and 15 days of age. Results were analysed to assess whether maternal diabetes mellitus, 
toxaemia of pregnancy, intrapartum fetal distress, duration of labour, method of delivery, 
asphyxia at birth, race, sex, birthweight, birth length, head circumference, or method of feeding 
influenced any index. Thyroxine, the free thyroxine index, and free thyroxine concentrations at 
birth correlated with birthweight. Method of delivery influenced mean thyroxine and free 
thyroxine index values at birth and at age 5 days. Mean values of triiodothyronine, reverse 
triiodothyronine, thyroxine binding globulin, and thyroid stimulating hormone were not affected 
by any of the perinatal factors studied. Birthweight and perhaps method of delivery should be 
taken into account when interpreting neonatal thyroxine parameters but determination of thyroid 
stimulating hormone as a screen for congenital hypothyroidism in healthy term neonates 


circumvents these considerations. 


Thyroid function is in a state of flux during the 
perinatal period.!? Previous studies*!° have 
documented thyroid hormone, thyroxine binding 
globulin and thyroid stimulating hormone concen- 
trations in term and preterm infants at birth, over 
the neonatal period, and during early infancy. There 
are, however, very little data available which 
attempt to evaluate the possible effect of perinatal 
factors on neonatal thyroid function."! 1? This study 
aimed to determine whether maternal diabetes 
mellitus, toxaemia during the third trimester, intra- 
partum fetal distress, duration of labour, method of 
delivery, asphyxia at birth; or race, sex, birthweight, 
birth length, head circumference, and method of 
feeding influence parameters of thyroid function in 
healthy term neonates. 


Subjects and methods 


Two hundred and twenty nine singleton neonates 
born between 38 and 42 weeks’ gestation (deter- 
mined by maternal menstrual history) were studied. 
Informed maternal consent and approval of the 
Research Ethical Committee, Wellington Clinical 
School had been obtained. There were 117 Euro- 
pean and 112 Polynesian infants; 126 were boys and 
103 girls. Twelve infants were born to diabetic 


mothers and 25 after a pregnancy complicated by 
toxaemia during the third trimester. Twenty three 
babies experienced intrapartum fetal distress. 
Altogether 149 babies were unassisted vaginal de- 
liveries, 30 were delivered by forceps, 29 by caesa- 
rean section after the onset of labour, and 21 by 
elective caesarean section. Seven had a 5 minute 
Apgar score of less than 7. All babies seemed to be 
gestationally mature; 166 were weight appropriate 
for gestational age, 36 were small and 27 large for 
gestational age.'3 A total of 186 babies were wholly 
breast fed, while 43 were formula fed from birth. 
There were no clinical or management problems 
during the neonatal period. 

Cord serum was collected at birth and capillary 
serum samples at 5, 10, or 15 days of age; these were 
held at —20°C until assay. Thyroxine, triiodothy- 
ronine uptake, free thyroxine, triiodothyronine, re- 
verse triiodothyronine, thyroxine binding globulin, 
and thyroid stimulating hormone concentrations 
were measured by radioimmunoassay. The methods 
and modifications used have been described in 
detail.'* The within assay and between assay coeffi- 
cients of variation were: thyroxine 6% and 7%, 
triiodothyronine uptake 3% and 4%, free thyroxine 
6% and 9%, triiodothyronine 8% and 11%, reverse 
triiodothyronine 6% and 11%, thyroxine binding 
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globulin 2% and 5%, and thyroid stimulating 
hormone 6% and 13%. The free thyroxine index 
was calculated as the product of thyroxine and 
triiodothyronine uptake. 

Possible differences in the mean hormone concen- 
trations at each time interval due to diabetes 
mellitus, toxaemia, intrapartum fetal distress, 
asphyxia at birth, race, sex, or method of feeding 
were examined by the two sample Student’s ¢ test 
after logarithmic transformation of the hormone 
values. This transformation was done because the 
data were not normally distributed, and was consis- 
tent with previous reports.’ °? A similar examination 
for differences in the hormone means according to 
method of delivery was performed by one way 
analysis of variance. The linear relations between 
hormone concentrations and labour duration, birth- 
weight, birth length, and head circumference were 
estimated by the method of ordinary least squares 
using the non-transformed hormone values, with the 
linear relations for birth length and head circumfer- 
ence being re-examined with birthweight included in 
the linear regression. Many tests were performed in 
the course of these analyses and so only results for 


which P was less than 0-01 were considered signifi- 
cant. 


Resuits 


The summary data of thyroid function for healthy 
term neonates at birth and at 5, 10, and 15 days of 
age are presented in Table 1. Maternal diabetes 
mellitus, toxaemia, labour duration, intrapartum 
fetal distress, asphyxia at birth, race, sex, or method 
of feeding had no significant influence upon any 
index of thyroid function at birth, or subsequently. 
Analysis of the hormone data according to method 
of delivery showed significant differences for thyrox- 
ine and free thyroxine index at birth (Table 2); the 
thyroxine and free thyroxine index mean values on 
day 5 of babies delivered by elective caesarean 
section were also significantly lower than those of 
babies delivered by other methods. The linear 
relations between cord thyroxine and birthweight 
[thyroxine (nmol/l)=0-0148 g+94-14, r=0-31], cord 
free thyroxine index and birthweight [free thyroxine 
index=0-0117 g+77-13, r=0-34], cord free thyrox- 
ine and birthweight [free thyroxine (pmol/])=0-0009g 


Table 1 Serum concentrations of thyroid hormones, thyroxine binding globulin (TBG), and thyroid stimulating hormone 
(TSH) and values for triiodothyronine uptake (T3U) and free thyroxine index (FTI) in healthy term neonates at birth, 5, 10, 


and I5 days of age. Results are mean (SD) 


T3 4 


T4 T3U FT! fT4 rT3 TBG TSH 
(nmolll) (pmol) (nmol/l) (nmol/l) (mgh) (mUN) 
Cord 144 (29) 0-81 (0-08) 116 (21) 13-6 (2-5) 1-0 (0-3) 3-5 (0-8) 32-5 (5-8) 9-2 (4-8) 
Day 5 234 (40) 0-86 (0-09) 200 (37) 22-8 (5-9) 2-3 (0-6) 2:5 (0-7) 30-5 (3-8) 4-2 (3-1) 
Day 10 217 (35) 0-88 (0-08) 189 (26) 22-8 (4-9) 3-2 (0-7) 1-7 (0-4) 31-5 (4-2) 4-0 (2:3) 
Day 15 196 (33) 0-87 (0-08) 170 (25) 20-4 (4-8) 3:2 (0-7) 1:3 (0-3) 29-8 (4-6) 3-9 (2-7) 





T4=thyroxine; fT4=free thyroxine; T3<triiodothyronine; rT3=reverse triiodothyronine. 


Conversion—SI to traditional units: thyroxine | nmol/l=0-08 pg/l00 ml; trilodothyronine 1 nmol/l*65-1 ng/100 mi. 


Table 2 Serum thyroxine, free thyroxine index and thyroid stimulating hormone values at birth, 5, 10, and 15 days of age 


according to method of delivery. Results are mean (SD) 


Unassisied 
(n= 149} 
Thyroxine (nmol/l) 
Cord 148 (28) 
Day 5 238 (35) 
Day 10 216 (36) 
Day 15 196 (35) 
Free thyroxine index 
Cord 119 (21) 
Day 5 205 (34) 
Day 10 186 (29) 
Day 15 170 (28) 
Thyrofd stimulating hormone (mU/i) 
Cord 9-5 (4-6) 
Day 5 3-8 (2-8) 
Day 10 3-6 (1-6) 
Day 15 3-7 (2-8) 


*P<0-01. 


Forceps Emergency caesarean Elective caesarean 
(n=30)} {n29} {n=21} 
127 (28)* 147 (33) 130 (19)* 
226 (39) 246 (43) 181 (32)* 
207 (36) 231 (43) 212 (29) 
203 (23) 184 (22) 184 (8) 
103 (15)* 120 (24) 109 (12)* 
188 (30) 208 (38) 156 (28)* 
179 (22) 197 (26) 191 (17) 
165 (19) 170 (15) {75 (8) 
10-5 (5-4) 7:5 (5-7) 7-8 (2-3) 
3-1 (1-8) 5-6 (3-9) 3:7 (47) 
4-2 (2-6) 4-3 GD) 4-8 (2-9) 
3-2 (1-3) 66 (3-7) $-1 (1-5) 


bond 
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-- +10-59, r=0-21], were significant, whereas the 


regression coefficients for birthweight and these 
hormone concentrations on days 5, 10, and 15 were 
not significant. The linear relations between cord 
thyroxine, free thyroxine index, and free thyroxine 
concentrations, birth length, and head circumfer- 
ence were not significant when the analyses were 
corrected for birthweight. 


Discussion 


These studies have shown that of the perinatal 
factors considered in healthy term neonates, only 
birthweight and method of delivery had significant 
effects upon indices of thyroid function. The posi- 
tive correlation between birthweight and cord thy- 
roxine confirmed results in previous studies,” 
although comparisons between birthweight and 
thyroxine, free thyroxine index, and free thyroxine 
values on days 5, 10, and 15 showed that these 
correlations were transient. The significantly lower 
mean values for cord thyroxine and free thyroxine 
index observed in babies delivered by forceps or 
elective caesarean section were authentic as a 
second analysis of these data after adjustment for 
birthweight confirmed the observations. Previous 
studies!’ which have considered cord thyroxine 
values in relation to method of delivery have not 
shown significantly different values for babies de- 
livered by caesarean section; however there was no 
differentiation between babies delivered by elective 
caesarean section and those delivered by caesarean 
section after the onset of labour. Infants delivered 
by forceps have not previously been categorised 
separately. The mechanism(s) by which the method 
of delivery may influence cord thyroxine and free 
thyroxine index values is not known, although 
studies in fetal sheep indicate that events during 
parturition may be relevant. The serum concentra- 
tion of thyroxine rises in the lamb during the final 
hours of labour!® while delayed cutting of the 
umbilical cord is associated with a delay in the 
thyroxine surge observed immediately after birth.” 
Further, the lower mean thyroxine and free thyrox- 
ine’ index values on day 5 of babies delivered by 
elective caesarean section, and the apparently 
attenuated thyroxine and free thyroxine index pro- 
files observed in these babies compared with those 
seen in babies exposed to labour also suggest that 
parturition may have an influence upon the fetal 
thyroid axis. 

These studies pertain to the assessment of thyroid 
function, particularly routine screening, in the neo- 
nate. It is appropriate, therefore, to consider the 
thyroxine and thyroid stimulating hormone results 
specifically. Neither parameter was influenced by 


maternal diabetes mellitus, toxaemia, labour dura- 
tion, perinatal asphyxia, race, sex, or method of 
feeding. The recommendation that birthweight 
should be taken into account when interpreting cord 
thyroxine values” is supported, although this con- 
sideration is probably not necessary in healthy term 
infants if thyroxine is measured on day 5 (present 
studies) or later (present study,).!° The observa- 
tion that babies delivered by elective caesarean 
section had lower mean concentrations of thyroxine 
at birth and age 5 days requires further study to 
determine whether these infants often require re- 
peat thyroxine or supplementary thyroid stimulating 
hormone measurements. In contrast, perinatal fac- 
tors had no apparent effect on mean values of 
thyroid stimulating hormone. This observation 
together with those pertaining to thyroxine add to 
the argument favouring primary thyroid stimulating 
hormone measurement in the screening for con- 
genital hypothyroidism. 


We acknowledge support provided by the New Zealand Founda- 
tion for the Newborn and the National Children’s Health Research 
Foundation. 
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Diaphragmatic paralysis due to spinal muscular 
atrophy 


An unrecognised cause of respiratory failure in infancy? 
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General Hospital, Glasgow and Regional Neurological Centre, Newcastle General Hospital 


SUMMARY An unusual form of spinal muscular atrophy presenting with respiratory failure was 
observed in four infants from two families. In one, whose death was attributed to pneumonia, the 
diagnosis was inferred retrospectively after two siblings died from an identical illness and were 
shown to have diaphragmatic paralysis and the typical electrophysiological and histological 
features of spinal muscular atrophy. Other signs of skeletal muscular weakness were absent or 
inconspicuous. The fourth, unrelated infant presented in an identical way but has survived for 
over a year on a ventilator. Two months after the onset of respiratory paralysis, more extensive 
skeletal muscular weakness was seen. Other infants, dying of unexplained respiratory illness, 
may have this disorder and some may be included in the miscellany of disorders that constitute 
the sudden infant death syndrome. 


Bilateral diaphragmatic paralysis is rare in infancy’ and Galloway region of Scotland and a minor degree 
and results in severe, often lethal, respiratory of consanguinity cannot be excluded. A first cousin 
failure.! ? Diagnosis is difficult without radiological of the mother had died aged 3 months of a ‘cot 
screening, and the respiratory difficulty may easily death’ but the family history is otherwise unremark- 
be ascribed to a non-neuromuscular cause.* Mellins able. 

et al* described two infants who presented with 

respiratory failure as a result of diaphragmatic Case reports 

paralysis due to an unusual variant of spinal muscu- 

lar atrophy. Standard reference texts emphasise the Case 1. Born at term in September 1980 after an 
relative sparing of the diaphragm more usually seen uneventful pregnancy, this girl died aged 9 weeks 
in this disease and none mentions diaphragmatic after a two day respiratory illness. Permission for 
paralysis occurring before other evidence of skeletal necropsy was refused and the cause of death was 
muscular weakness. Even when spinal muscular given as pneumonia. She had been previously 
atrophy presents, exceptionally, with respiratory healthy and no neurological disorder had been 
difficulty, intercostal rather than diaphragmatic suspected. 

weakness is the rule and other signs of skeletal 

muscular weakness are clinically obvious.” This Case 2. This boy was born at term in September 
report describes four patients with spinal muscular 1981; his birthweight was 3-5 kg. There were no 
atrophy and early diaphragmatic involvement and perinatal problems and his early development was 
discusses possible ways in which other, unrecognised normal. He developed signs of respiratory difficulty 


cases may present. at the age of 4 months and was given amoxycillin. A 
few days later he was admitted to his district hospital 
Family history (patients 1, 2, and 3) with a presumptive diagnosis of pneumonia. Dia- 


phragmatic dysfunction was suspected when chest 
The parents of this family of four children are aged radiography showed an elevated right hemidiaphragm 
21 and 22 years and although apparently non- without parenchymal lung pathology. Radiological 
consanguineous, both sets of grandparents are from screening of the diaphragm showed paradoxical 
the same relatively isolated district of the Dumfries movement on the right with diminished normal 
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movement on the left. He was transferred to the 
regional paediatric intensive care unit when the 
need for ventilatory support became evident. On 
arrival he was in obvious respiratory distress, and 
blood gas estimation confirmed severe respiratory 
failure. Respiration seemed to be entirely depen- 
dent on intercostal and accessory muscles and repeat 
radiological screening showed no diaphragmatic 
movement on attempted inspiration. Assisted ven- 
tilation was instituted and examination completed 
thereafter. He was an alert, visually responsive 
infant who smiled readily and showed normal 
interest in his surroundings. Preximal muscle 
strength seemed generally normal but tendon re- 
flexes were absent and no active foot movements 
were Observed. Sensory examination showed no 
abnormalities. Bladder function was normal and 
there were no long tract signs. The cranial nerves 
were normal. 

The electrophysiological findings indicated a 
neuronopathic disorder. All nerves were difficult to 
stimulate and showed marginally reduced motor and 
sensory conduction velocity. At the second ex- 
amination, two weeks after admission, it was not 
possible to stimulate any nerves in the lower limbs 
and there had been further reduction in motor 
conduction velocities in the ulnar and median nerves 
(13 and 27 m/second). Electromyographic examina- 
tion showed greatly reduced volitional activity in 
tibialis anterior, and in abductor hallucis no volun- 
tary activity could be detected. No response could 
be elicited by phrenic nerve stimulation in the neck. 
Calf muscle biopsy showed denervaticn changes and 
the sural nerve, macroscopically somewhat atrophied, 
showed absence of large myelinated axons. Other 
abnormalities detected were non-specific increases 
in plasma lactate dehydrogenase (5312 IU/I) and 
creatine kinase (424 IU/l) concentrations. An unex- 
plained finding was a persisting thrombocytosis 
(568 x 10°/1). 

Supportive management was continued but no 
specific treatment was given. He died suddenly one 
month after admission to hospital, having been 
ventilator dependent for all but the first three days 
of his illness. 


Necropsy findings 

The immediate cause of death was aspiration of 
gastric contents. The macroscopic excmination was 
otherwise normal. Histological abnormalities (Fig. 
1) were confined to the peripheral nervous system, 
Skeletal muscle, and spinal cord. Anterior horn cells 
were reduced in number and several showed recent 
degenerative change. This abnormality was seen in 
all sections examined but was most cbvious in the 
cervical enlargement. The phrenic nerves showed a 





Fig. | 
of the patient in case 2 showing (a); diminished 
numbers of large anterior horn cells and a ‘cell ghost’, 
and (b); an anterior horn cell undergoing neuronophagia. 
(Stained with luxol fast blue-cresyl violet; x 125). 


Ventro-medial grey matter from the cervical cord 


noticeable reduction in the number of large myelin- 
ated axons and occasional degenerating axons. This 
appearance was seen to a lesser degree in other 
peripheral nerves examined. All muscles examined 
showed extensive neurogenic atrophy with oc- 
casional groups of hypertrophied fibres. This appear- 
ance, without hypertrophy, was also seen in the 
diaphragm. A few muscles showed focal areas of 
necrosis with quite considerable calcium deposition. 


Case 3. This girl was born in January 1983 and had 
no perinatal problems. Neurological examination at 
the age of 3 weeks showed no abnormalities apart 
from difficulty in eliciting the ankle jerks. Elec- 
trophysiological examination, however, was un- 
equivocally abnormal and gave results similar to 
those observed in the previous sibling. Serial ex- 
aminations showed deterioration, and by 10 weeks 
of age it was not possible to stimulate any lower limb 
nerves and the electromyogram showed clear 
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evidence of denervation with reduced volitional 
activity and the appearance of abnormal spon- 
taneous activity. Despite these findings the clinical 
examination remained remarkably normal and the 
quadriceps reflexes were still present. It was no 
surprise when, at the age of 2 months, progressive 
respiratory symptoms developed. 

A subtle but definite change in respiratory pattern 
was the earliest feature. This consisted of exagger- 
ated intercostal movements and bouts of tachypnoea 
without obvious respiratory distress. Indeed, a 
conspicuous feature throughout the illness was the 
lack of any appearance of breathlessness. In the few 
days before death she experienced some feeding 
difficulty and transient episodes of cyanosis, but 
even 12 hours before her death she was smiling and 
playing quite contentedly. By this stage there wes 
complete areflexia but signs of muscle weakness 
were, as in the previous sibling, minimal and 
confined to the distal lower limbs. Radiological 
screening confirmed the absence of normal dia- 
phragmatic movement. The platelet count (838 x 
107/1), plasma creatine kinase (276 IU/1), and lactate 
dehydrogenase (542 [U/l) were increased but there 
were no specific haematological or biochemical 
abnormalities. The sural nerve could not be identi- 
fied when biopsy was attempted but muscle his- 
tology showed evidence of denervation (Fig. 2a). In 
the week before death a course of plasmapheresis 
was given and corticosteroids administered, both 
without apparent effect. She died suddenly aged 11 
weeks and necropsy permission was refused. 


Case 4. The parents of this girl are aged 24 and 21 
years and are unrelated. The father has two healthy 
children by a previous marriage. The gestation and 
birth were normal. The father later recalled that her 
cry was weak from birth but at first she fed 
normally. At the age of 4 months she was admitted 
to her district hospital with left upper lobe pneu- 
monia. There was a history of tachypnoea and 
increasing difficulty in feeding for one month, and of 
recent loss of head control in the prone position. 
Despite treatment with ampicillin and cloxicillin she 
collapsed two days after admission and required 
oxygen and tube feeding. Because she seemed 
hypotonic a diagnosis of Werdnig-Hofftmann disease 
was considered and she was transferred to the 
Regional Neurological Centre. On arrival she was in 
severe respiratory distress with striking intercostal 
recession, paradoxical abdominal movement, and 
vigorous use of the accessory muscles including 
powerful neck retraction. There were active strug- 
gling movements of all four limbs, with powertul 
palmar and plantar grasp reflexes but she was 
moderately hypotonic. On oxygen treatment she 





Fig. 2 
case 3 showing atrophied and hypertrophied fibres. 
(Adenosine triphosphate (pH 9-4); X75). 

(b) Quadriceps biopsy from the patient in case 4 
showing some fibre type grouping and two small groups 
of atrophied fibres (arrowed). (Adenosine triphosphate 
(pH 4:6) and marred by ice crystal artefact; X180). 


(a) Calf muscle biopsy from the patient in 


remained tachypnoeic but became attentive with 
normal tone and posture, retained tendon reflexes, 
and normal muscle strength except for incomplete 
extension of the fingers of the right hand. There was 
a normal withdrawal and grimace to peripheral pin 
prick stimulation and bladder function was normal. 
Chest radiograph showed a high right hemi- 
diaphragm and residual left upper lobe consolida- 
tion. An edrophonium test was negative. Because of 
the selective weakness of the diaphragm and inter- 
costal muscles a myelogram was performed under 
general anaesthesia to rule out a compressive lesion 
of the cervical and thoracic cord. This and the 
cerebrospinal fluid examination were normal. After 
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the procedure, assisted ventilation was required in 
addition to tube feeding. Repeated clinical examina- 
tion at this time showed no evidence ef limb muscle 
wasting or weakness and electromyographic ex- 
amination of the left biceps and deltoid muscles was 
normal. Stimulation of the left phrenic nerve in the 
neck elicited an evoked potential in the eighth 
intercostal space with a normal latency (3-4 milli- 
seconds) but reduced amplitude (500 uv). Radiolo- 
gical screening of the diaphragm showed no move- 
ment on attempted spontaneous respiration or on 
electrical stimulation with single supramaximal 
stimuli, but slight movement was seen during tetanic 
stimulation. The serum creatine kinase and blood 
lead concentrations were normal. A diagnosis of 
isolated respiratory muscle paralysis of unknown 
cause lead to a decision to continue ventilation until 
diaphragmatic plication or the fitting of a phrenic 
nerve pacemaker could be considered. Partial col- 
lapse of the left lung developed. A tracheostomy 
was performed, bronchoscopy showed no bronchial 
obstruction and the lung re-expanded with con- 
tinued ventilation and antibiotic treatment. The 
child played actively with her parents and nurses. 

After two months in hospital her limb movements 
gradually became less vigorous and after a further 
month her tendon reflexes had become absent. 
Wasting was apparent in the biceps, triceps, and 
quadriceps. Repeat electrophysiological examina- 
tion at the age of 6 months showed reduced motor 
conduction velocities in ulnar, median, and common 
peroneal nerves (37, 28, and 12-5 m/second) and 
electromyogram showed reduced recruitment of 
voluntary units in quadriceps and tibialis anterior. 
These findings were interpreted as suggesting an 
anterior horn cell lesion. A biopsy of the left 
quadriceps muscle showed appearances consistent 
with this diagnosis (Fig. 2b). 

At this stage a diagnosis of atypical spinal 
muscular atrophy was made. She was transferred at 
the age of 7 months to a unit nearer her home where 
she has, to date survived a further 15 months. At the 
age of 13 months her muscle involvement had 
become more severe but remained highly selective 
with extensive weakness of the upper limb muscles, 
but, in the lower limbs, good preservation of the hip 
abductors and extensors and relative preservation of 
the quadriceps but severe weakness of hip flexion 
and adduction and of the hamstrings. She lay with 
her hips abducted beyond 90° and her knees 
extended and made powerful jerking bilateral 
abduction movements of the lower limbs when 
frustrated or upset. Sensation and bladder function 
remained normal and there was no facial weakness. 
Radiographs showed no hip dislocation. She has 
subsequently been mobilised in a pram with a 


portable ventilator and attempts are being made to 
obtain a suitable wheelchair with a combined port- 
able ventilator. There seems to have been no further 
loss of muscle power since the age of about 15 
months. She has gradually been abandoned by her 
parents. 


Discussion 


The diagnosis of spinal muscular atrophy is beyond 
doubt in the second patient, and in the third and 
fourth patients both the electrophysiological and 
the histological findings are highly suggestive of 
this.** No other diagnosis seems tenable. Mellins et 
al’ went to considerable lengths to establish that 
their two original cases were indeed examples of an 
unusual variant of spinal muscular atrophy and 
although we have not employed all the detailed 
histological studies which they used, the conclusion 
that the disorders are identical seems inescapable. 
They observed reduced motor nerve conduction 
velocities in their patients, a finding which has been 
reported subsequently in the severe form of the 
disorder’ and was also seen in our patients. Sensory 
abnormalities, seen in two of our patients, are 
unusual but have been described previously by 
Marshall and Duchen.'" Interestingly, they observed 
considerably greater diaphragmatic involvement 
than is generally reported, a feature which was most 
noticeable in their more severely affected cases. 

Autosomal recessive inheritance is clearly shown 
in the second and third patients and it seems 
reasonable to infer that the first died of the same 
disorder. A similar family history of unidentified 
lethal respiratory illness was encountered in the first 
of the two original cases described by Mellins er al. 
The repetition of the same clinical pattern in 
successively affected siblings implies a genetic entity 
distinct from either classic (type I) or chronic 
childhood (type II) spinal muscular atrophy.'! The 
arrest of the progression in case 4, though it may 
prove eventually to be temporary, suggests that this 
form, like type II, may run an intermittent and 
unpredictable course. 

Both of these instances illustrate how readily this 
disorder may be misdiagnosed as a primary respira- 
tory illness and it is possible that other cases have 
also been overlooked. Neurological abnormality, 
even if present at the onset of respiratory difficulty, 
is not at all obvious and is easily missed in an infant 
whose illness seems to affect an entirely separate 
system. Neither is the abnormal respiratory pattern 
particularly distinctive, and in the second patient 
only the finding of an elevated hemidiaphragm 
alerted the clinician to the possibility of diaphragma- 
tic paralysis. It is unlikely that this finding would 
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~~ have provoked comment but for the absence of 


concomittant lung pathology more usually associ- 
ated with this radiological appearance. The familtal 
recurrence of a lethal respiratory illness is more 
likely to provoke thoughts of cystic fibrosis or, if this 
diagnosis is excluded by necropsy, a familial im- 
mune deficiency syndrome. The subtle neuropatho- 
logical features of this disorder might easily be 
overlooked unless looked for specifically. 

The rapid progression and absence of compelling 
symptoms until an advanced stage of respiratory 
failure is reached was a particularly striking feature 
and it has to be considered that certain cases of 
seemingly unexplained sudden infant death syn- 
drome may be due to this disorder. Diaphragmatic 
dysfunction is most detrimental to respiratory func- 
tion when the subject is in the supine position.'* 
It is probable that the loss of postural influence on 
intercostal muscle tone, known to occur during 
sleep,'* would further compound this effect. There 
exists, therefore, a potential mechanism whereby 
this disorder may present as a case of sudden infant 
death, a syndrome in which familial recurrence is 
recognised.'° An infant with diaphragmatic weak- 
ness but very little respiratory difficulty while awake 
might develop severe, even fatal respiratory failure 
during sleep in the supine position. This is precisely 
what seemed to happen in our third patient who was 
active and smiling only 12 hours before dying of 
respiratory failure during sleep. Such a mechanism 
remains conjectural at present but should be test- 
able by appropriate histological examination in 
infants dying suddenly and unexpectedly, particu- 
larly if preceded by apparently trivial respiratory 
symptoms. 

The presentation with isolated respiratory muscle 
weakness requiring ventilation has left our fourth 
patient in a predicament which may persist even for 
some years. If the condition had been recognised 
earlier the successive steps of tube feeding, ventila- 
tion, and tracheostomy might not have been taken 
and only the usual care given in the management of 
cases of Werdnig-Hoffman disease would have been 
offered, as in patient 3. Even a more extensive 
electromyographic examination or muscle biopsy at 
the age of 4 months, however, might not have given 
a firm diagnosis, and certainly a decisive plan for 
conservative management of future cases will de- 
pend on a strong clinical suspicion of the diagnosis 
being reached at an early stage. The clinical picture 
of progressive diaphragmatic paralysis, even in the 
absence of other signs, with a normal myelogram 
(ruling out an intrinsic spinal cord tumour or 
vascular malformation) can probably be accepted as 
diagnostic of this form of spinal muscular atrophy at 
this age. 


Addendum . 


since preparing this paper we have become aware of 
another example of this disorder. A 2 year old boy 
presented at the age of 6 weeks with increasing 
respiratory difficulty eventually requiring ventila- 
tion. Initial neurological examination was normal 
apart from bilateral diaphragmatic paralysis. One 
month after ventilation was instituted generalised 
muscle weakness with areflexia developed. Muscle 
biopsy and electromyogram were initially normal 
but at the age of 6 months showed the typical 
features of spinal muscular atrophy. Apart from his 
neck muscles, which are relatively strong, and. facial 
and eye movements he is incapable of any voluntary 
movement but remains alert and communicates well 
with his parents. 


We are indebted to Dr Edwin Van der Voort, Sophia Children’s 
Hospital, Rotterdam for permission to publish details of this 
patient. , 
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SUMMARY Two children aged 1 and 20 months developed alveolar hypoventilation syndrome. 
They suffered severe apnoeic episodes and periodically required assisted ventilation. Their 
ventilatory response to carbon dioxide was lower than that of normal children and the 
transcutaneous oxygen tension during sleep was well below the normal range. Treatment with 
medroxyprogesterone acetate resulted in an improved response to carbon dioxide, and assisted 
ventilation was no longer needed. Oxygen and carbon dioxide tensions improved but were still 
slightly abnormal during sleep. There were no clinical side effects of treatment but one infant had 


slight pituitary suppression. 


Congenital failure of automatic control of ventila- 
tion is a rare but well known disorder in childhood.’ 
Diminished responsiveness to co, may be found in 
these infants, although neither the underlying 
structural abnormality nor the pathophysiology is 
entirely clear. Infants with primary alveolar hypo- 
ventilation may die suddenly and sleep hypo- 
ventilation has been proposed as a cause of sudden 
infant death syndrome.? This proposition is sup- 
ported by the finding that some babies with episodes 
of apnoea have hypercarbia and a blunted co, 
response during sleep.*> Although the proposed 
association between sudden infant death and sleep 
hypoventilation is controversial,’ the increased in- 
terest in respiratory monitoring of infants with 
symptomatic sleep apnoea may lead to the detection 
of an increased number of cases of hypoventilation. 
This report deals with two infants with symptomatic 
apnoea and severe sleep hypoventilation diagnosed 
during a respiratory monitoring programme for 
babies at increased risk of sudden infant death. 
Treatment of children with congenital central 
hypoventilation syndrome has usually been con- 
fined to artifical ventilation during sleep or phrenic 
nerve pacing. The long term outcome has generally 
been poor.” Various respiratory stimulating drugs 
like theophylline and doxapram have also been tried 
with uncertain success.’ We found medroxy- 
progesterone acetate effective in the treatment of 
two patients described here. Medroxyprogesterone 
is known to increase ventilation in the healthy adult® 
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and has also been reported to increase ventilation in 
infants with hypoventilation.” We present a more 
detailed analysis of long and short term effects of 
medroxyprogesterone on respiratory, endocrino- 
logical, and developmental parameters. 


Patients 


Case 1. This patient, the second child of a 24 year 
old mother, was delivered vaginally and without any 
complications at term. At 5 hours of age she was 
referred for observation after a cyanotic attack; 
capillary carbon dioxide tension (Pco,) was 13-4 
kPa. She recovered rapidly and was discharged 
home the following day without further investiga- 
tions. At home the mother observed several apnoeic 
spells, sometimes associated with cyanosis. On two 
occasions, at 4 and 5 weeks of age, the infant was 
admitted for observation because of episodes of 
respiratory arrest. Blood gases were not checked on 
either occasion. A few hours after subsequent 
discharge she had prolonged respiratory arrest and 
had to be given mouth to mouth resuscitation. On 
arrival at the hospital she was found to have right 
cardiac enlargement with pulmonary infiltrates and 
cerebral oedema. She was artificially ventilated and 
seemed to recover within a few days. A week later, 
at 2 months of age, she was referred to our unit for 
investigation. Her blood gas values were essentially 
normal when she was awake but hypoxia and 
hypercarbia were observed during sleep. Because 
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artificial ventilation during sleep proved necessary, 
a tracheostomy was performed and this was main- 
tained until she was 18 months old. Her respiratory 
functions were tested repeatedly during this time. 
Various respiratory stimulants were tried but only 
medroxyprogesterone acetate improved her ventila- 
tion enough to make artificial ventilation unneces- 
sary. After three control trials with medroxy- 
progesterone she was decannulated and put on 
continuous oral treatment. She was discharged 
home at 20 months of age having spent 18 months in 
hospital (the last four, only during the night). 


Case 2. This patient, the first child of a 22 year old 
mother, was delivered vaginally after an uncompli- 
cated pregnancy. The neonatal period was unevent- 
ful. The infant was wholly breast fed up to 3 months 
of age and partially to 5 months. At about 3 months 
of age tracheal hypersecretion was noted and 
subsequently the child developed night sweats, 
constipation, and fluctuations in body temperature. 
The symptoms were aggravated during the following 
months. Weight and length stayed slightly below 
normal on a standard growth chart. Mental develop- 
ment was well ahead but motor development was 
moderately retarded. At 20 months of age, in 
conjunction with an upper respiratory tract infec- 
tion, she suddenly became limp and apnoeic. Within 
minutes she was brought to a paediatric emergency 
unit where she developed cardiac arrest and general 
convulsions soon after arrival. She stayed on artifi- 
cial ventilation for a few days, and during the initial 
investigation meningitis, septicaemia, and epilepsy 
were excluded. After extubation a mild spastic 
diplegia was noted; this resolved during the subse- 
quent months. Further investigation at a university 
clinic showed no endocrinological or metabolic 
abnormalities and no disorders of the gastrointesti- 
nal tract. Three months after the first attack, and 
during another upper respiratory tract infection, she 
again became apnoeic. An upper airway obstruction 
was suspected and a tonsilloadenoidectomy was 
performed. Two months later she developed car- 
diorespiratory arrest during another upper airway 
infection. She was found to have right cardiac 
enlargement, pulmonary infiltrates, cerebral 
oedema, and recurrent general seizures on 
admission to hospital and was transferred to a 
paediatric intensive care unit for tracheostomy and 
ventilatory support. Due to difficulties in weaning 
the girl off the ventilator she was transferred to our 
unit for respiratory investigation. 


Methods 


Respiratory recordings. The protocol for the inves- 


tigation was approved by the local ethical committee 
and informed consent was obtained from the 
parents. Polygraphic recordings of respiratory 
movements, electrocardiograph, transcutaneous 
oxygen pressure (TcPo2), transcutaneous carbon 
dioxide pressure (TcPco2), end tidal Pco:, and tidal 
flow were performed during a night’s spontaneous 
sleep. The signals obtained were graphically 
displayed on an eight channel, high speed recorder 
(Mingograph Siemens Elema, Sweden). Sleep states 
were classified by direct observation using the 
criteria described by Prechtl.'° 

Respiratory movements were monitored with a 
chest impedance plethysmography unit (HP 81 
Hewlett-Packard) or with a chest and abdomen 
induction plethysmography device (Respitrace Am- 
bulatory Monitoring, USA). 

Oxygen pressure and Pco, were measured with a 
transcutaneous gas monitor (TCM 20 Radiometer, 
Copenhagen). End alveolar Pco, was determinea 
using an infrared chamber co, analyser (Datex, 
Helsinki). Tidal flow was recorded during a repre- 
sentative period of quiet sleep and during the co, 
response test with a heated Fleisch tube or aa 
electrospirometer flow head (Mercury Corporation, 
Glasgow). The flow was directly measured at the 
tracheostoma and electronically integrated to give 
volume recordings. 


Procedures. Oxygen pressure and Pco, were 
sampled from the tracings every minute during a 
representative sleep state. The numerical values 
were grouped in 0-5 kPa intervals. The percentage 
of sleep time spent in each Po, and Pco, interval 
was calculated and presented as a cumulative graph 
as previously described by Slutsky and Strohl.'! This 
mode of presentation is especially valuable in 
patients with obstructive sleep apnoea, where a 
median value would not reflect the presence of 
hypoxic episodes, but proved equally helpful in 
assessing the ventilatory changes in patients. with 
central hypoventilation. 

During the CO, response test end alveolar co) 
values and integrated flow data were sampled every 
15 to 20 seconds. All tests were performed during 
quiet sleep. All gas volumes and partial pressures 
are expressed at body temperature pressure satu- 
rated (BTPS). 


Endocrinological investigation. Resting values of 
follicle stimulating hormone and luteinising hor- 
mone and the concentrations of these hormones . 
after intravenous gonadoliberin (60 mg/m?) were 
studied before and during treatment in the first 
infant and during treatment in the second. 
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Pituitary function was assessed by the ‘rapid’ 
metyrapone test. 

Length and weight development were followed on 
a standard Swedish growth chart; psychomotor 
development was assessed by a child physiotherapist 
using a modified Griffiths test.’ 


Results 
Case 1 


Respiratory recordings 

During quiet sleep the infant’s breathing pattern 
became highly irregular and frequent tracheal suc- 
tioning was necessary because of hypersecretion. 
End tidal Pco, was about 6 kPa when awake and 
increased to 8 kPa during active sleep and to more 
than 10 kPa during quiet sleep. This pattern 
remained virtually unchanged during the first 
months (Fig. 1). Transcutaneous Pco, correlated 
well with the end alveolar Pco, (r=0-96). When left 
without ventilatory support TcPo, rapidly decreased 
to below 4 kPa. When hypoxia was relieved by ©% 
administration a further increase in Pco, was 
observed. Oral theophylline (6 mg/kg) produced no 
change in blood gases. Naloxone (0-2 mg/kg) caused 
a reduction in end tidal Pco, from 8:3 to 5-6 kPa 
and increased the TcPo, from 3-1 to 7-0 kPa, but the 
effect disappeared within minutes. After doxapram 
injection (1:25 mg/kg), Pco, decreased from 8-3 to 
5-9 kPa and Po, increased from 3-1 to 4:3 kPa: this 
response lasted for about three hours. 

Oral medroxyprogesterone acetate produced a 
significant reduction in the end tidal Peco, (Figs. 1 
and 2(b)) and an increase in TcPo, (Fig. 2(a)). The 
effect became evident within two days and seemed 
to last up to a week after stopping the drug. At the 
higher dosage range (4 mg/kg/day) there was a clear 
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Fig. 1 Median and range of end tidal Pco, during sleep 
and while awake in patient 1. 


L] No treatment 
a Medroxyprogesterone {2mg/kg/24h } 


1005 (b) 


3 
© 





3 S 
E E 
T E 
; ; 
8 2 © 
a R, 
2 4 6 8 8 
Po, (kPa) PAco, (kPa) 
15 3 4&5 e S tCSO 75 90 
Po, (mmHg) PA co, (mmHg) 


Fig.2 Cumulative histogram showing the percentage of 
total quiet sleep time spent-in Po, and Poo intervals, before 
and after treatment with medroxyprogesterone in patient 1. 


Y axis: 100= total amount of quiet siccp epochs during one night's sleep. 
X-axis: (a) TcPo2; (b) end tidal Pro. 


increase in Po, both when the child was asleep and 
awake, though this became less evident when the 
dose was reduced (Fig. 3). Carbon dioxide pressure 
correlated inversely with the dose of medroxypro- 


gesterone. Peak plasma concentrations were 
4) 105 
124—~ 90 
g |e 
= 0 € 
S 
A N 
2 B & 60 Tc Pecos 
2 
E 
‘2 
4 30 f 
2 154 (on ee ee ee | 
0 1 2 3 4 
Medroxy progesterone (mg/kg/ 24h) 


Fig.3 Median TcPo, and Tc Pco, values during a 
representative period of quiet sleep at three different doses of 
medroxyprogesterone in patient 1. 
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~~ reached after five days’ treatment and no medroxy- 


progesterone could be detected in plasma four days 
after stopping the drag. The increase in ventilation 
seemed both to precede the steady state plasma 
concentration and to persist beyond the actual 
treatment period. An altered response to CO was 
observed during treatment: the response curve 
shifted to the left but no change in the slope was 
detected (Fig. 4(b)). 

By clinical criteria, medroxyprogesterone treat- 
ment seemed to obviate the need for respiratory 
support during sleep and the sleep disturbances, 
psychomotor unrest and hypersecretion, were not 
observed during treatment. 


Endocrinological studies 
Baseline gonadotrophin concentrations were normal 
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Fig. 4 Carbon dioxide response during quiet sleep with 
and without treatment with medoxyprogesterone in patients 
l and 2. 


Patent 1 was artificially ventilated before the test. 


for age before and after medroxyprogesterone. 
Gonadoliberin challenge test showed a slight inhibi- 
tion of follicle stimulating hormone and luteinising 
hormone release during treatment. The metyra- 
pone-induced release of adrenocorticotrophic 
hormone was, however, inhibited during treatment. 
Her weight and length were —1 SD both before and 
during treatment. Retardation in length may have 
occurred, since the mother is unusually tall (190 cm). 
A reddish vaginal discharge and a slight tendency to 
oedema were observed at the higher dosage (2-5 to 4 
mg/kg/day), though these symptoms resolved when 
the dose of medroxyprogesterone was reduced 
below 2 mg/kg/day. The greatest increase in the 
child’s temperature during treatment was 0-2°C. 


Psychomotor development 

The patient’s psychomotor development was in- 
itially delayed but was found to be nearly normal 
after her general condition had improved. She was 
crawling at 1 year and walking at 16 months. There 
was a noticeable delay in speech which improved 
dramatically once a speech plate was installed in the 
tracheal cannula; at 18 months she was using two 
syllable words. A modified Griffiths score was 
within the normal range for this age. 


Case 2 


Respiratory investigation 

Before treatment pronounced slow breathing was 
observed during quiet sleep with spontaneous 
breathing frequency between 8 and 15 breaths per 
minute. Frequent central respiratory pauses of 15 to 
20 seconds duration were followed by a decrease in 
the heart rate and TcPo,. a 

The blood gas pattern was characterised by 
hypoxia and raised end tidal Pco, (Fig. 5). The sleep 
pattern was disturbed by motor unrest, profuse 
perspiration, and tracheal hypersecretion. Oral 
theophylline, with plasma concentrations between 
25 and 35 pmol/l (4-5-6-4 pg/ml), increased the 
spontaneous respiratory rate to about 25 and the 
median Po, during quiet sleep increased from 4 kPa 
to 7-7 kPa. The general condition of the infant 
improved but central apnoeic episodes were still 
present and end tidal Pco during quiet sleep was 
persistently above 6 kPa. 

Medroxyprogesterone was given twice daily in a 
total dose of 2 mg/kg/24 hours, together with a small 
dose of theophylline 5 mg/kg. During sleep the 
theophylline concentration was below 17 pmol/l 
(3-1 pg/ml). End tidal Pco, returned to normal 
during treatment (Fig.5(b)). The coz response curve 
shifted to the left and the slope became slightly 
steeper (Fig. 4{a)). Arousal occurred at Peco, values 
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greater than 7 kPa. Minute ventilation during sleep 
was virtually unchanged at 100 ml/min/kg. 

The transcutaneous Po, was still slightly below 
normal values (Fig. 5(a)) but no further hypoxic 
episodes were observed. 


Endocrinological studies 

Baseline gonadotrophin concentrations were normal 
for age during treatment. The concentrations of 
follicle stimulating hormone and luteinising hor- 
mone were normal to high after gonadorelin chal- 
lenge, with no indications of pituitary suppression. 
Baseline cortisol decreased from a normal concen- 
tration of 190 umol/l (6-9 ~g/100 ml) to 88 umol/l 
(3-2 ug/100 ml) during treatment. No inhibition in 
the release of adrenocorticotrophic hormone was 
observed. 

The patient's length was —2 SD while weight was 
normal for age. No clinical side effects of medroxy- 
progesterone were observed at doses up to 4 
mg/kg/24 hours. No increase in basal temperature 
was Observed. 


Psychomotor development 

At the first examination at 2 years of age the girl 
would not walk without support. At three years of 
age after 2 months of treatment her motor develop- 
ment was judged as normal by a physiotherapist. 


Discussion 


Both children had hypoxia and hypercapnia during 
sleep, particularly during quiet sleep, with near 
normal Po, and Pco, values while awake. This is 
characteristic of congenital central hypoventilation 
syndrome as described by several investigators.' > ' 
Both children had some co, sensitivity which 
seemed sufficient to sustain their breathing during 
long periods. Patient 1 had no associated abnormali- 
ties while patient 2 exhibited signs of a generalised 
autonomic dysfunction, which did not, however, 
resemble those of classic dysautonomia syndrome. 

The diagnosis of hypoventilation was established 
by polygraphic recording of respiration, TcPo>, end 
tidal Pco>, and by determining the ventilatory CO) 
response using a pneumotachograph. Transcutan- 
eous electrodes were valuable in quantitatively 
assessing the degree of hypoventilation and the 
efficiency of treatment since this procedure caused 
minimal disturbance of the infant. The reliability of 
transcutaneous gas measurements have been proved 
in several studies. '° As previously reported the 
TcPco, was higher than blood or end tidal Pco 
measurements. The possibility that TcPo readings 
during hypoxia were low because of a decreased 
peripheral blood flow cannot, however, be fully 
excluded.'’ Furthermore, the relation between end 
tidal Pco, and TcPco, was slightly changed during 
high dose medroxyprogesterone treatment, possibly 
because peripheral blood flow was affected. This 
could either be caused by the progesterone per se or 
by the increase in Po and subsequent increase of 
skin blood flow. 

Most children with central hypoventilation syn- 
drome are treated with ventilators at night time.' ° 
Theophylline is not usually effective in these cases. 
Occasionally, constant positive airways pressure!” 
has been reported to improve respiration in adults, 
but had no effect in this case study. Doxapram 
stimulated respiration, but was not used continu- 
ously because of the severe side effects associated 
with its use.’ Diaphragm pacing by electrical stimu- 
lation of the phrenic nerve has been tried in a few 
infants with central hypoventilation syndrome, but 
the long term prognosis has not been very promising 
and phrenic nerve pacing is not recommended 
before the age of 10 years.® ' 

Medroxyprogesterone has been used occasion- 
ally, with some beneficial effects, in cases of central 
hypoventilation syndrome.’ Neither the ventilatory 
effects nor the possible endocrinological side effects 
are well documented. In our patients an appreciable 
improvement was obtained both in respect of end 
tidal Pco, and TcPo, values and the general 
condition of the patients during the treatment. 
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~~ When drug treatment was interrupted the condition 


of the patient deteriorated. Medroxyprogesterone 
treatment improved ventilation in respect of Peco 
and Po, but these values did not become normal. 
The general condition of both patients, however, 
was improved to such an extent that they were no 
longer dependent on assisted ventilation during the 
night. The tracheostoma in the first patient could be 
permanently closed, but this has not yet been 
possible in the second. 

Based on ventilatory studies in the cat, Tok and 
Loeschcke™ suggested that the effect of progester- 
one on breathing is mediated via muscarinic recep- 
tors in structures in a superficial layer on the ventral 
surface of the medulla oblongata, possibly sensing 
(H+). Skatrud et al showed a stimulatory effect of 
medroxyprogesterone in normal boys, but although 
treatment did not alter the slope of the ventilatory 
CO, response curve, it had a threshold-lowering 
additative effect which is in agreement with our 
findings. This indicates that medroxyprogesterone 
probably has no effect where there is complete 
absence of a ventilatory co, response (Fleming, 
personal communication) but can effectively streng- 
then reduced cO, responsiveness as in our two 
patients. 

The suppression of pituitary gonadotrophins and 
adrenocorticotrophic hormone noted during treat- 
ment are not considered to be major side effects at 
this age. The glucocorticoid effects, however, 
indicate that in situations of physical stress, 
additional cortisol should be given to account for the 
moderate suppression of the pituitary-adrenal axis. 


We thank Professor E M Ritzén for his valuable advice on the 
endocrinological analyses. Supported by the Swedish Medical 
Research Council (5234 to HL), the Swedish National Association 
against Heart and Lung Disease, and the Stiftelsen Första 
Majblomman. 
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Short reports 


Deaths in cots are not always cot deaths 


R SUNDERLAND 
Children’s Hospital, Sheffield 


SUMMARY Agonal histories were traced for 1182 of 
1782 postneonatal deaths in Sheffield between 1947 
and 1979. Twenty eight per cent of these deaths 
were histologically inexplicable, 19% were from 
infections and 15% from malformations. These 
sudden infection and malformation deaths were 
explicable, yet by some definitions they would be 
considered as cot deaths. Varying definitions may 
lead to confusion, hindering the search for aetiologi- 
cal mechanisms. 


After the first conference on causes of sudden death 
in infants in 1963,' a rapid increase in the number of 
these deaths was recorded and numbers of deaths 
from gastrointestinal and respiratory infections de- 
clined sharply at about the same time.” This may 
have been an artefactual diagnostic ‘fashion’ which 
makes interpretation of epidemiological data diffi- 
cult. It was hoped the final report of the Depart- 
ments of Health and Social Security multicentre 
study into postneonatal mortality would clarify this 
because of the standardisation of necropsy and 
clinical data. A recent report, however, from that 
study about the pattern of illness before cot death 
stated that ‘Babies who died unexpectedly were 
eligible for inclusion . . . if . . . their death was not 
explained by life threatening congenital defects, 
the complications of prematurity, neoplasia, or 
violence’.? Because this definition may include 
many infectious diseases and some malformations a 
search was made through records of Sheffield child 
deaths since 1947 to determine the magnitude of the 
possible errors introduced by this. 


Subjects and methods 


All original death certificates, necrapsy reports, 
and available coroner’s records were examined for 
every Sheffield child aged more than 1 month and 
less than 1 year who died between 1947 and 1979. 
Details of Sheffield children who died outside the 
city were traced through records kept by the medical 
officer of health. Children were included in the 
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study if their given home address was in the official 
Index of Sheffield Streets current at the time of 
death. A detailed description of the methodology 
used to minimise observer variation (especially 
changes in diagnostic sensitivity) has been pre- 
viously described.* 

Details of each death and necropsy were reviewed 
and the cause of death classified into one of seven 
categories (infection, sudden infant death syn- 
drome, malformation, tumour, trauma, epinatal, 
and other—which were almost all deaths in children 
with cerebral palsy). Deaths due to events at the 
time of birth but occurring after the perinatal period 
have been classified as epinatal. Where there was no 
clinical, historical, or pathological evidence of more 
than 24 hours’ illness the death was classified as a 
sudden infant death. Additionally some sudden 
infant death victims had had a mild coryzal illness of 
more than 24 hours’ duration and some were 
reported to have died in hospital (usually in the 
casualty department) but all deaths were clinically 
unexpected and there were no consequential patho- 
logical findings despite detailed histological study— 
that is, these were anatomically completely un- 
explained deaths.” It is not clear what conditions are 
embraced by ‘life threatening congenital defects” 
and it is equally difficult to determine, after death, 
that a malformation such as cleft palate or uncom- 
plicated patent ductus arteriosus might not have 
been lethal in different circumstances. Lethal mal- 
formations were arbitrarily classified as those where 
a child so afflicted would not normally be expected 
to survive the postneonatal period. 


Results 


There were 1782 deaths in the postneonatal age. 
group (1 to 11 months) during the 33 years studied 
but in 600 there was doubt about the child’s clinical 
state before death. Of the remaining 1182 deaths, 


837 (71%) were sudden (that is, less than 24 hours’ 


illness) and nine of these had brief prodromal 
symptoms. Altogether 552 of the 741 deaths which 
occurred outside hospital were known to be sudden. 
Details of the 1782 deaths are given in Table 1 and 


Deaths in cots are not always cot deaths 157 





Table 1 Postneonatal deaths in Sheffield, 1947-79 
ae 
Cause Sudden Expected Not Sudden Total 
known home 

SIDS 

No prodroma 452 

Prodroma 9 = 30 377 491 
Malformation 

Lethal 52 109 95 22 256 

Other 76 80 39 36 195 
Infection 157 84 374 8O 615 
Epinatal 1] 14 7 4 32 
Trauma 31 l l 14 33 
Tumour 4 13 4 l 21 
Other 45 44 44 18 139 

837 345 600) 552 1782 


SIDS=sudden unexpected infant death syndrome. 


Table 2 Postneonatal malformation deaths by system, Sheffield 1947-79 


Total Lethal 


Sudden 
lethal 


Home Sudden 





Central nervous system 105 91 
Cardiovascular system 172 125 
Respiratory system 16 9 
Alimentary system 53 10 
Urogenital system 20 4 
Chromosomal 52 10 
Other 33 21 

451 270 


Table 3 Postneonatal infection deaths, Sheffield 1947-79 


a 


Total Sudden Home 
—E—E—E—E———eee—EE———eE 
Gastroenteritis 243 65 53 
Pneumonia 183 35 78 
Pertussis 50 — 7 
Meningococcaemia 29 21 5 
Tuberculosis 11 — — 
Bronchiectasis/ 

empyaema 23 11 9 
Measles 9 | 4 
Epiglottitis l l -— 
Meningitis 12 6 3 
Encephalitis/polio 18 3 — 
Other 36 l4 14 

615 157 173 


of the deaths attributed to malformation and infec- 
tion in Tables 2 and 3. 


Discussion 


The concept of a sudden infant death syndrome 
arose when, after reductions in deaths trom infec- 
tious disease, it was found that a sizeable proportion 
of infant deaths occurred in children who had 
seemed to be completely well and in whom no 
consequential pathological features could be found.® 


27 9 9 
4) 63 27 
3 6 4 
9 ll l 
9 12 4 
13 17 l 
9 10 6 
110 128 52 


These sudden deaths are dealt with by the coroner 
and forensic pathologists who are concerned pri- 
marily with the identification of unnatural deaths. 
Having excluded unnatural causes, the problem of 
labelling these deaths remained. Emery argues that 
sudden infant death syndrome, cot death, crib 
death, and other synonyms were invented for the 
convenience of considering these deaths as a single 
entity.” The possibility of a multiple aetiology for 
sudden infant deaths has been known to forensic 
pathologists for many years.” ” 

The description and publicity of the sudden infant 
death syndrome in the early 1960s was followed by a 
rapid increase in the number of these deaths 
registered around the world. Some of this increase 
was probably correction of the registration of deaths 
which, because of the previous lack of a suitable 
diagnostic label, had been recorded as respiratory or 
gastrointestinal infections. Doubts have been ex- 
pressed, however, about the quality of paediatric 
certification and the continuing increase in registra- 
tions of sudden infant death syndrome deaths.” 

Seventy six of the 128 sudden deaths caused by 
malformation in this series were from conditions not 
usually considered as life threatening congenital 
defects (Table 2), but they could not be considered 
as inexplicable deaths: nor could the 157 sudden 
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deaths from infection (Table 3) be classified as 
inexplicable. Thus by the definition of Stanton and 
Oakley,” among the 837 sudden postneonatal deaths 
in this series, 739 would be cot deaths of which only 
62% were histologically unexplained. 

Fear of cot death haunts many young parents. 
Inflated numbers of cot deaths do not ease their 
anxiety. Misdiagnosis also hinders attempts to 
understand aetiological mechanisms. Published 
reports on the sudden infant death syndrome are 
confused by variations in definition. Meningococ- 
caemia and leukaemia may both present with 
purpura but this does not mean that they share a 
common aetiology, and considering them as the 
same can only confuse. 


This work was assisted by a grant from West Midlands Regional 
Health Authority (locally organised research). I am grateful to the 
Registrar General, Sheffield Area Health Authority, Shefficld’s 
pathologists and the Sheffield Coroner for allowing access to their 
records. Professor J L Emery, Dr R J Carpenter, and A Gardner 
gave much time in discussion. 
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Successful treatment of fetal atrial flutter and congestive heart failure 


K HIRATA, H KATO, F YOSHIOKA, AND T MATSUNAGA 


Departments of Pediatrics and Obstetrics, Kurume University School of Medicine, Japan 


SUMMARY Fetal supraventricular tachycardia may 
cause congestive heart failure, hydrops fetalis, and 
intrauterine death. Tachycardia in a fetus of 34 
weeks’ gestation was diagnosed as atrial flutter by 
echocardiography, and was successfully treated by 
giving the mother digoxin. 


Since visualisation of the fetal heart by echocar- 
diography has become available, prenatal diagnosis 
of congenital cardiac anomalies and fetal arrhythmia 
has been possible. We have evaluated the struc- 
ture of the fetal heart and the great vessels by 
two dimensional echocardiography, and diagnosed 
arrhythmia by simultaneously recording the motion 
of the atrial wall and the ventricular wall of the fetal 
heart by M mode echocardiography. Certain fetal 
arrhythmias such as supraventricular tachycardia or 
A-V block have clinical importance, since they may 
be the cause of congestive heart failure and evalua- 
tion and treatment of these conditions are, 
therefore, necessary. 


Case report 


The mother, a 28 year old gravida 1, para 0, had an 
uneventful pregnancy until week 34 of gestation 
when she complained of abdominal pain and was 
referred to Kurume University Hospital. Fetal 
echocardiography was carried out and showed an 
atrial rate of 460 beats/minute and a ventricular rate 
of 230 beats/minute, without any structural anom- 
alies of the heart (Fig. 1). Atrial flutter was 
diagnosed. Digoxin (0:5 mg) was given to the 
mother and further doses of 0-5 mg and 0:25 mg 
were administered three and 12 hours later. The 
fetal heart rate was continuously monitored during 
this time and repeated electrocardiograms were 
made. Five hours after the third dose of digoxin, the 
fetal heart rate dropped from 230 to 135 beats/minute: 
at that time the digoxin concentration in maternal 
venous blood was 1-4 ng/ml. The mother was treated 
by a daily oral dose of 0-25 mg of digoxin and 
showed no signs of digoxin intoxication. Echo- 
cardiography, undertaken when the fetal heart rate 
had returned to normal showed massive pleural 
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Fig. 1 


RA, right atrium; RV. right ventricle: LA. left atrium; LV. left ventricle 


effusions (Fig. 2). We gave the mother an intra- 
venous bolus injection of 20 mg of furosemide but 
there was no improvement. Since the maternal 
membranes had ruptured caesarean section was 
performed (after confirming a positive shake test). 
The boy weighed 2300 g at birth, his Apgar score at 
one minute was 8, and the heart rate was 150 
beats/minute. He had severe respiratory distress and 
showed respiratory acidosis (pH 7:14, Po. 45 mm 
Hg, Pco. 78 mm Hg, base excess —5). The direct 
Coombs’s test and C-reactive protein were negative. 
The chest radiograph on day 1 showed massive 
pleural effusions, which had resolved by day 3. He 
had transient hypocalcaemia (calcium 1-7 mmol/l 
(6-7 mg/100 ml) at age 1 day, but no symptoms of 





Fig. 2 


Two dimensional echocardiogram of the fetus. 


Massive pleural effusion (PE) was found but cardiac structure was normal. 
RA, right atrium: RV, right ventricle; LA, left atrium; LV, left ventricle 
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Fetal M mode echocardiogram before and after treatment. 


this. Digoxin concentrations in the amniotic fluid 
and the umbilical venous blood were 0-7 ng/ml and 
0-6 ng/ml respectively. An electrocardiogram at 1 
day of age showed sinus rhythm. No heart murmur 
was detected and no congenital heart disease was 
found by routine cardiac examinations, including 
echocardiography. He has now been treated with 
digitalis for seven months, has remained well, and 
has not suffered tachycardia or heart failure. 


Discussion 


As fetal dysrhythmias are important indicators of 
fetal distress, which may result in stillbirth, 
appropriated maternal and fetal management must 
be carried out. In our patient, atrial flutter was 
diagnosed by echocardiography and treatment, by 
administration of digoxin to the mother, was suc- 
cessful. There have been several reports on the 
transplacental treatment of fetal supraventricular 
tachycardia or atrial flutter, ° and digoxin, which 
reaches the fetus through the placenta, may be given 
to a pregnant woman with relative safety.° 

We recommend the following management in 
cases of fetal dysrhythmia. Firstly, once fetal 
arrhythmia is detected by an obstetrician, echocar- 
diography should be performed to determine the 
type of arrhythmia. If tachyarrhythmia such as atrial 
flutter or supraventricular tachycardia is found 
maternal digoxin administration should be consi- 
dered. If any sign of fetal congestive heart failure 
such as ascites, pleural effusions, or hydrops fetalis 
develops, caesarean section or medical management 
by digoxin and diuretics such as furosemide should 
be considered, depending upon clinical evaluation 
of the maturation of the fetal lung. 
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selective IgA deficiency 


A MARTINI, A RAVELLI, L D NOTARANGELO, V L BURGIO, AND A PLEBANI 
Department of Paediatrics and Department of Internal Medicine, University of Pavia, Italy 


SUMMARY A 9 year old girl presented with clinical 
manifestations of Henoch-Schénlein syndrome and 
macroscopic haematuria. Laboratory investigations 
showed selective IgA deficiency and renal biopsy 
showed mesangial proliferative glomerulonephritis 
with diffuse granular deposits of C3 on immuno- 
fluorescence. IgA deposits were absent. 


It is well documented that patients with IgA 
deficiency have an increased incidence of immune 
mediated diseases.! As far as we know, however, an 
association between selective IgA deficiency and the 
clinical picture of Henoch-Schénlein syndrome has 
not been previously reported. This is understand- 
able since the syndrome is believed to be caused by 
deposition of IgA-containing immune complexes. 
We describe an unusual case of a girl with selective 
IgA deficiency who presented with clinical features 
closely resembling Henoch-Schénlein syndrome 
which we believe represented an unusual variant of 
acute post-streptococcal glomerulonephritis. 


Case report 


In April 1983 a 9 year old girl presented with a 
mildly sore throat and low grade fever of three days’ 
duration. One week later she had a transient 
erythematous rash on her face, buttocks, and legs 
and polyarthritis affecting the ankles, knees, and 
wrists; the joints were swollen, hot, and red. Over 
the next few days she developed diffuse colicky 
abdominal pain, a petechial rash on the legs, and 
mmacrohaematuria and was admitted to hospital. She 
was not feverish on admission and her blood 
pressure was 115/70 mm Hg. Family and personal 


history were unremarkable; in particular there was 
no history of recurrent respiratory or other infec- 
tions. Physical examination showed crops of non- 
pruritic rust coloured macules/papules and purpuric 
petechiae on the ankles and calves. There was 
diffuse abdominal tenderness. Joint examination 
was normal. Laboratory investigations were as 
follows: haemoglobin 11 g/dl, white cells 24-5x10/] 
with 82% neutrophils, erythrocyte sedimentation 
rate 63 mm in the first hour, serum creatinine 70-7 
mol/l] (0-8 mg/i00 ml), creatinine clearance 88 
ml/minute/1-73 m*, albumin 2-6 g/dl. Urine analysis 
showed 30 to 40 red cells per high power field and 
slight proteinuria (0-4 g/24 hours); the antistreptoly- 
sin 0 titre was positive at 1/1600; C3, C4, and CH50 
values were normal. Serum IgG was 2297 mg/dl, 
IgM 237 mg/dl, while IgA was repeatedly undetect- 
able in serum, saliva, and nasal secretions (serum 
IgA less than 5 mg/dl, secretory IgA less than 0-5 
mg/dl). Determination of IgG subclasses by mono- 
clonal antibodies (kindly provided by Dr Jefferies, 
Birmingham) failed to show any IgG subclass 
deficiency: cell mediated immunity, determined by 
E rosette formation and in vitro mitogen responsive- 
ness, was normal. Rheumatoid factor, hepatitis B 
antigen, and circulating cryoglobulins were absent, 
while antinuclear antibodies and anti-double strand 
DNA antibodies were positive in low titres. Skin 
biopsy showed a leucocytoclastic vasculitis with 
vascular deposition of C3 and fibrinogen; IgA, IgG, 
and IgM were absent. Percutaneous renal biopsy 
showed segmental and focal proliferation of mesan- 
gial cells. On immunofluorescence, diffuse granular 
deposits of C3 and faint deposits of IgG with the 
same pattern were present, while IgA and IgM were 
absent. 

The child was given no medication except a course 
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of penicillin. The clinical symptoms rapidly sub- 
sided, although microscopic haematuria lasted 
several months. Anti-double strand DNA anti- 
bodies became negative over the following weeks, 
while antinuclear antibodies have remained positive 
in low titres. After 15 months of follow up the 
clinical manifestations have not recurred; repeated 
tests have confirmed the absence of IgA in her 
serum. 


Discussion 


The clinical presentation in our patient was highly 
suggestive of Henoch-Schénlein syndrome. Com- 
plete IgA deficiency, however, and the lack of IgA 
in skin vessels and glomerular tufts make this 
diagnosis untenable. Other conditions in which 
glomerulonephritis and vasculitis may be associated 
such as hepatitis B, polyarteritis, essential mixed 
cryoglobulinaemia, and systemic lupus erythemato- 
sus were excluded by the clinical and laboratory 
findings—systemic lupus erythematosus in particu- 
lar because of the clinical course, normal comple- 
ment values, renal biopsy findings, and spontaneous 
resolution of anti-double strand DNA antibodies. 
Moreover it is well known that IgA deficient 
patients may have antinuclear antibodies and even 
anti-double strand DNA antibodies in serum.' 

In our patient the histological and immunohistolo- 
gical findings of the renal biopsy were similar to 
those observed in resolving acute post-infectious 
glomerulonephritis. These together with the preced- 
ing sore throat, the raised antistreptolysin 0 titre, 
and the clinical course strongly suggest that our 
patient had an unusual variant of acute post- 
streptococcal glomerulonephritis characterised by 
mild systemic vasculitis. Normal complement 
values, although atypical, are still compatible with 
the diagnosis since 15% of children with classic post- 
streptococcal glomerulonephritis have a normal 
C3 value.’ Indeed the association with extra- 
renal vasculitis has been reported in a few patients,*> 
and in two the clinical presentation mimicked many 
of the features of Henoch-Schonlein syndrome; 
severe renal involvement, a marker of the serious- 
ness of the underlying immune complex disease was, 
however, always present. Our patient, on the 
contrary, presented with mild renal involvement. It 
was discovery of the IgA deficiency and circulating 
anti-double strand DNA antibodies that prompted 
more careful diagnostic tests without which a 
diagnosis of Henoch-Schénlein syndrome would 
probably have been made. In fact, it is not our usual 
policy to perform skin or kidney biopsy when 
clinical diagnosis seems obvious and renal involve- 
ment not severe. 


It is possible that in our patient the absence of 
functioning mucosal immunity played a role in the 
vasculitis, which was not related to the severity of 
the immune complex disease. Henoch-Schonlein 
syndrome has been linked with a variety of infective 
agents and other factors (such as food allergy, drugs, 
and insect bites), and in about a third of patients, as 
in our case, an appreciably raised antistreptolysin 0 
titre has been observed’ suggesting an aetiological 
role for streptococcus. The syndrome is considered 
to be secondary to vascular deposition of IgA- 
containing immune complexes. Our patient, how- 
ever, had the clinical picture of Henoch-Schonlein 
syndrome despite selective IgA deficiency. This may 
suggest that in Henoch-Schonlein syndrome IgA 
deposition is an epiphenomenon rather than a 
cause. We do not believe, however, that our finding 
is sufficient to impugn the current theory that a 
clinical picture of Henoch-Schénlein syndrome iS 
secondary to vascular deposition of IgA-containing 
immune complexes; it shows rather that the syn- 
drome should be regarded as a true syndrome which 
can depend on different pathogenetic mechanisms. 
For example, one may ask how often Henoch- 
Schénlein syndrome occuring after a streptococcal 
infection is the expression of a pathogenesis unre- 
lated to IgA deposition. 

Meadow recently hypothesised that some children 
with Henoch-Schénlein syndrome who do not pre- 
sent with the characteristic rash may escape correct 
diagnosis, since when the skin is not affected this 
diagnosis is rarely suspected.” On the other hand, 
our patient suggests that some children presenting 
with the typical clinical picture of the syndrome may 
have a vasculitis unrelated to IgA deposition in the 
vessels. 
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Commentary 


ROY MEADOW 


Department of Paediatrics and Child Health, 
St James’s University Hospital, Leeds 


Nephrologists will be intrigued by this case history, 
and as the pathological findings conflict with current 
beliefs about Henoch-Schénlein nephritis some will 
ask whether this child really had Henoch-Schonlein 
syndrome. The clinical features of the illness, which 
followed an upper respiratory tract infection and 
which involved the alimentary system, the joints, 
the kidneys and the skin, seem typical but the 
pathognomic feature of Henoch-Schénlein syn- 
drome is the rash, for it is the characteristics of the 
rash that allow the clinical diagnosis. It is unfortu- 
nate that no photograph of the rash is available, but 
understandable since the authors had no particular 
reason to take a photograph at the time when they 
believed this to be a straightforward case of Henoch- 
Schonlein syndrome. We have to accept the accu- 
racy of their description and the validity of these 
experienced clinicians saying that it was characteris- 
tic of Henoch-Schénlein purpura. 

Thirty years ago B haemolytic streptococcal infec- 
tions were a common precipitant of Henoch- 
Schénlein purpura; they are a less common cause 
now as the incidence of streptococcal infection in the 
industrialised countries has decreased. This child 
had such an infection and an appropriate antistrep- 
tolysin 0 titre response. But, the ensuing illness was 
not a classic post-streptococcal acute glomeru- 
lonephritis: serum C3 complement values remained 
normal and the general features of the ensuing 
illness, particularly the rash, were characteristic of 
Henoch-Schénlein syndrome. The twist in this tale is 


that although the nephritis that accompanied the 
Henoch-Sch6nlein syndrome was clinically appro- 
priate, the renal biopsy did not show the one feature 
that has come to be regarded as pathonognomic of 
Henoch-Sch6énlein nephritis. For though on light 
microscopy there may be a wide variety of different 
histological appearances, most of them variations of 
a diffuse mesangial glomerulonephritis, the patho- 
nognomic feature of Henoch-Schénlein nephritis is 
the immunofluorescent finding of IgA deposits in 
the mesangium. The constancy of these deposits 
together with the observation that some children 
with Henoch-Schénlein syndrome have raised serum 
IgA, and an increased proportion of IgA bearing 
lymphocytes, as well as the finding of IgA immune 
complexes has led to a widespread acceptance that 
IgA immune complexes are a cause of the nephritis. 
The similarity of the immunofluorescent findings 
and the immunological observations to those of 
Berger disease (mesangial IgA nephropathy) which 
often presents with haematuria, has led to the 
suggestion that Henoch-Schénlein nephritis and 
Berger disease are the same and that people with 
Berger disease could be considered as having Henoch- 
Schénlein syndrome without the rash. 

Now this report seems to suggest that Henoch- 
Schénlein syndrome and a nephritis may occur in 
someone with specific deficit of IgA and that the 
features, including. the nephritis, may occur in the 
absence of IgA deposits. Therefore, some will 
wonder whether the IgA abnormalities of Henoch- 
Schénlein syndrome are merely epiphenomena and 
irrelevant to the aetiology; others will question 
whether this girl did have Henoch-Schénlein syn- 
drome—and many of us will wish that we had had 
the opportunity to examine the child and see the 
rash ourselves when it first occurred. 


Symptomatic vitamin E deficiency in cystic fibrosis 


A M E BYE, D P R MULLER, J WILSON, V M WRIGHT, AND M B MEARNS 
Queen Elizabeth Hospital for Children and Institute of Child Health, University of London, London 


SUMMARY A girl with cystic fibrosis who developed 
a neurological syndrome probably secondary to 
vitamin E deficiency at the age of 10 years is 
described. The severity of the deficiency and the 


early development of neurological features probably- 


result from reduced intraluminal bile salt concentra- 
tions in addition to the pancreatic insufficiency. 


Reduced serum concentrations of vitamin E have 
been documented in cystic fibrosis,' and there is 
now some evidence to indicate that vitamin E is 
necessary for normal neurological function.” Neuro- 
pathological changes? and a spinocerebellar syn- 
drome have been described in adults with cystic 
fibrosis and vitamin E deficiency.‘ > 

We report a giri with cystic fibrosis. who had 
undetectable serum concentrations of vitamin E and 
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~~ developed a spinocerebellar disorder at the age of 10 


years, having had gastrointestinal problems from an 
early age but few associated pulmonary symptoms. 


Case report 


This girl was born at 38 weeks’ gestation weighing 
2:97 kg. Intestinal obstruction developed on the first 
day and at operation a very dilated jejunum was 
found, descending down to a volvulus in the 
mesentery. The ileum was atretic in two places and 
the appearances were compatible with meconium 
ileus. Resection of 47 cm of bowel was necessary 
and a defunctioning ‘koop’ type ileostomy was 
fashioned. It was closed at 3 months. Sweat tests 
after the operation confirmed the diagnosis of cystic 
fibrosis. 

At 3 years of age intestinal obstruction occurred 
again and a second laparotomy was necessary. The 
ileum was obstructed by adhesions at the site of the 
previous ileostomy, and bowel proximal to the 
obstruction was dilated and hypertrophied. Ad- 
hesions were divided, the redundant ileostomy 
stump was resected, and the appendix removed. 

During the following years chest symptoms were 
minimal but occasional episodes of abdominal pain 
and vomiting occurred. A barium study (at 8 years) 
showed a grossly distended segment of jejunum. 
The patient’s weight- fell from the 50th to the 25th 
centile. 

At 9 years of age a pre-existing right exotropia 
became more evident and horizontal] nystagmus was 
noted. An assessment at a neurological department 
was otherwise normal. An operation for exotropia 
was performed. In the following year neurological 
deterioration occurred. On examination at 10 years 
of age the findings were horizontal nystagmus, 
noticeable peripheral and truncal disequilibrium, a 
peripheral neuropathy with wasting and weakness of 
distal muscles especially in the lower legs, areflexia, 
and impaired posterior column sensation. Nerve 
conduction studies showed mild fall out of both 
sensory and motor fibres in upper and lower limbs. 
The electromyogram showed motor unit action 
potentials of noticeably increased complexity and 
instability, with jitter. The duration was increased 
and the interference pattern dense because of 
excessive polyphasia. The abnormalities were 
neurogenic and indicated vigorous terminal nerve 
fibre sprouting. 

Sural nerve biopsy did not show degenerative 
change. Occasional! foci of acid phosphatase activity 
were present and several cells contained auto- 
fluorescent pigment. The muscle biopsy showed 
mild denervation with regeneration and strongly 
autofluorescent pigment in many fibres consistent 


with vitamin E deficiency. Serum vitamin E was 
undetectable on a number of separate blood 
samples. A load of 1 g fat soluble vitamin E 
preparation was given and over the following 24 
hours serum concentrations were just detectable. . 
Details of subsequent vitamin E estimations and of 
supplementation of a water miscible preparation are 
also given (see Table). 

‘Within six weeks of these investigations a massive 
rectal bleed occurred and on hospital admission the 
haemoglobin concentration was 5-5 g/dl. No defect 
of clotting was found, although two weeks pre- 
viously prothrombin time had been prolonged and 
konakion (15 mg daily) was prescribed. Transfusion 
of 9 units of blood was necessary. Physical examina- 
tion of the abdomen was normal and endoscopy did 
not show varices. At laparotomy the residual bowel 
consisted of 46 cm of jejunum and 60 cm of ileum 
plus the colon. Two ulcers with adherent clot were 
present at the site of the old anastomosis and a 
further ulcer in the dilated bowel. Because of the 
degree of dilatation it was necessary to resect 20 cm 
of jejunum and a short length of dilated ileum. The 
liver was shrunken with a multinodular surface and 
the histology showed biliary fibrosis. 


Table Serum vitamin E concentrations and 
supplementation 


Serum vitamin E Vitamin E supplementation 


amoll} 
21 5 82 Undetectable . Nil 
18 6 82 Obr Undetectable Oral load of 1 g fat soluble preparation” 
ahr Undetectable 
4hr Undetectable 
Ghr Undetectable 
8hr Undetectable 
24hr 2-3 
19 7 82 3-2 Oral water miscible preparationt 
(3g/day) from 7 82 
8 9 82 12-2 Oral water miscible preparation - 
(3g/day) from 7 82 
8 10 82 74 Intramuscular preparationt 
(100mg/wk) from 10 9 82 
22 11 8&2 9-0 Intramuscular preparationt 
(100mg/wk) from 10 9 82 
718 9-4 Intramuscular preparationt 
(100mg/wk) from 10 9 82 
738 22-7 Oral water miscible preparationt 
Gp/day) from 7 1 83 ` 
15 4 83 20-7 Oral water miscible preparationt 
(3g/day) from 7 1 83 
25 4 83 17-8 Oral water miscible preparationt 
(3g/day) from 7 1 83 
18 7 83 11-4 ` Oral water miscible preparationt 
(3g/day) from 7 1 83 
5 12 8 14-4 Oral water miscible preparationt 
(3g¢/day) from 7 1 83 
Normal range 11-5-35-0 
*Ephynal, 


TDL a-tcopherst acetate. 
Conversion—SI to traditional unig: vitamin E 1 pmol/l41-6 ug/100 mi. 
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At this time the patient’s serum lactate, pyruvate, 
folate, red blood cell folate serum Bj», zinc, copper, 
cholesterol, and the lipoprotein values were all 
normal. Activities of alanine aminotransferase, 
aspartate aminotransferase, alkaline phosphatase, 
and y-glutamyltransferase were raised. 

After supplementation with vitamin E for 6 
months the nystagmus had resolved. After 18 
months of treatment the ataxia had lessened, hand 
coordination was improved, and Romberg’s sign 
was negative. She was still areflexic. 


Discussion 


A neurological syndrome secondary to vitamin E 
deficiency which has responded to vitamin E supple-, 
ments has been reported in adults with cystic 
fibrosis. Our patient resembled these previous 
reports but presented much earlier. This was pre- 
sumably because of impaired bile salt solubility of 
the vitamin in addition to pancreatic insufficiency. 
Luminal bile salt concentrations were likely to have 
been reduced in our patient. Firstly she had multiple 
resections of the ileum, the site cf the active 
reabsorption of bile salts; secondly, the situation 
would be exacerbated by stasis in the dilated 
jejunum producing a ‘blind loop’ effect; and finally 
biliary fibrosis would result in impaired biliary 
excretion. 

Although this neurological complication seems to 
be relatively uncommon in cystic fibrosis, it is 
important to be aware of it. A careful neurological 
examination of these patients for evidence of 
cerebellar, posterior column, and peripheral nerve 
dysfunction 1s emphasised. Monitoring of serum 
vitamin E concentrations in all patients would be 
ideal and is recommended if possible, yet limited 
laboratory facilities for measurement make this 


impractical for many paediatricians. In patients with 
cystic fibrosis, 50 to 400 mg daily of a water miscible 
product has generally resulted 1 m normal plasma and 
tissue levels of a-tocopherol.! ? © In the absence of 
laboratory facilities regular vitamin E supplementa- 
tion of a water miscible preparation of vitamin E is 
recommended in a dosage of 100 to 200 mg daily. If 
there is severe malabsorption resulting in neuro- 
logical dysfunction this oral preparation may not 
give adequate plasma concentrations and intra- 
muscular vitamin E Cu to 100 mg/week) may be 
required.‘ 


We thank Hoffman La Roche and Company for the supply of 
water miscible vitamin E and continued support for DPRM; Dr 
B Lake for neuropathology; and Mr D Forrest and Dr Harding for 
providing valuable information. 
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Loss of breast milk nutrients during tube feeding 


R J STOCKS, D P DAVIES, F ALLEN, AND D SEWELL 


Department of Child Health, University of Leicester and Neonatal Unit Leicester Royal Infirmary, and 
Department of Human Biology, University of Loughborough 


SUMMARY Nutrient losses from banked breast milk 
during tube feeding were determined from labora- 
tory models. Large fat losses- occurred, continuous 
feeding giving rise to significantly greater losses than 
bolus feeding. More fat loss occurred with low flow 
rates and there were also significant protein losses. 


The effects of delivery and handling on bank breast 
milk nutrients have commanded much less attention 
than the nutrient properties themselves. The com- 
position of milk in the feeding syringe may not be 
the same as that which enters the infant’s gastroin- 
testinal tract; significant energy losses have been 
shown to be lost during the passage down feeding 
tubes.'* This study compares fat losses in con- 
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- tinuous infusions and intermittent boluses of milk 


and also investigates protein and IgA loss. 
Material and methods 


Laboratory models simulating feeding systems used 
in clinical practice on our neonatal unit were 
designed. Continuous infusion feeding utilised a 
standard 4 FG feeding tube connected to a 60 ml 
reservoir syringe by a 150 cm manometer line. After 
filling the system with a four hour supply of milk, 
the syringe was positioned vertically in a pump and 
for four hours milk was infused continuously into 
the tubing at varying rates. Milk emerging from the 


end of the feeding tube was collected into glass - 


containers over each hour of this period and the four 
aliquots set aside for analysis. 

Intermittent bolus feeding utilised a feeding tube 
directly connected to a 10 or 20 ml syringe. One 
hour’s supply of milk was placed in a syringe and this 
bolus infused over about five minutes by gentle 
manual pressure on the piston; the milk aliquots 
were collected similarly for analysis. After rinsing 
with water the same tube was used for the further 
bolus infusions, although the syringe was changed. 

Donations of human milk from our milk bank 
were used; the milk had previously been cooled and 
pasteurised and was kept frozen before consumption 
but was thawed at room temperature before the 

- experiments. 

Each batch of milk was analysed for fat content 
(creamatocrit),? IgA content (radial immunodiffu- 
sion) and protein content (Biuret). These analyses 
were repeated on the aliquots obtained after simu- 
lated continuous or bolus feeds. 


S 





Mean 


Fig. 1 Fat loss: variation in relation to rate and method of 
feeding. 


Rate (mi/h) 





6 
Rate (mi/h) 


Fig. 2 Protein loss: variation in relation to rate and 
method of feeding. 





Results 


The mean fat losses at different feeding rates for 
bolus and continuous methods are shown in Fig. 1. 
The differences between the two techniques were 
significant (P<0-05)—-mean fat losses being 17% 
and 34% for bolus and continuous feeding respec- 
tively. There was a significantly inverse correlation 
between fat loss and flow rates for both techniques 
(r°=0-865 and 0-922 respectively). 

Protein losses are shown in Fig. 2. Although the 
mean losses were significant (P<0-05) at 7% and 
5% for bolus and continuous feeding respectively, 
there was no significant difference between the 
techniques nor any correlation of loss with flow rate. 
The mean losses of IgA were small (less than 1%) 
and did not reach statistical significance. 


Discussion 


The question of what milk should be given to 
preterm infants has attracted greater attention than 
how it should be delivered. Three studies describing 
loss of energy or fat have highlighted the importance 
of delivery technique in tube feeding. Spencer* 
showed mean fat losses of 34% and 19% respect- 
ively with drip infusions and pump driven syringes: 
most tube fed infants were receiving less than 0-42 
MJ/kg/day (100 Kceals/kg/day). Brooke! recorded up 
to 24% energy losses in a continuous system using a 
burette pump: fast rates of 10 ml/hour and greater 
were studied and there was no variation in energy 
losses with infusion rates. Narayanan® described a 
method of reducing fat accumulation in the reservoir 
syringe by using eccentric nozzle syringes set at an 
angle. 

The present study extends these investigations by 
showing that continuous infusions result in greater 
fat losses compared with intermittent boluses, and 
that slow flow rates were associated with greater fat 
loss which is relevant to the smallest, low birth- 
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weight babies. Doubts about the precision of the 
creamatocrit method must be tempered by the fact 
that it has an accuracy in the region of 10% (95% 


confidence limits). Protein loss was considerable - 


but not related to technique or flow rate. The IgA 
loss has been spared, possibly due to differences in 
physico-chemical properties of milk proteins. 

Two important clinical implications emerge. 
Firstly, these fat and protein losses will tend to 
invalidate any metabolic studies of the influence of 
feeding human milk on growth of low birthweight 
babies. It is possible that this is why Spencer was 
unable to show any correlation between energy 
intake and weight gain.* Similarly, nutrient losses 
may be a potent cause for this lower weight gain 
showed by babies fed continuously by the naso- 
jejunal route compared with those fed with intermit- 
tent boluses.” 

Secondly, the extremely variable nutrient losses 
' observed with continuous infusions must question 
the value of this method of feeding small infants 
particularly when there is no convincing evidence of 
its clinical benefit. If human milk is to be given this 
should be by bolus wherever possible. 

The results of this study will most likely 
strengthen further the conviction of those who have 
recently questioned the value of human milk for 


preterm infants. We believe that it is premature as 
yet to discourage the use of human milk. Those who 
advocate more complicated formula feeding must 
show that it gives better short term results in terms 
of freedom from metabolic or iatrogenic disorder, 
and that long term growth and neurodevelopmental 
potentials are fulfilled. Those who believe in the 
desirability of human milk must pay attention to 
both the collection of milk and its delivery. 
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Vascular basis for malformations in a twin 


T J DAVID 


Department of Child Health, University of Manchester 


SUMMARY A twin is described who was born with 
ileal atresia and hydranencephaly, the co-twin hav- 
ing died at about 24 weeks’ gestation. If a macerated 
or autolysed twin is found at birth, the paediatrician 
should be alerted to the possibility of serious and not 
immediately obvious defects in the surviving infant. 


The idea that malformations can only occur during 
embryogenesis in the first trimester is now out of 
date. Various cerebral defects clearly arise in the 
midtrimester. There is an association between the 
intrauterine death of a monozygotic twin and brain 
damage in the surviving twin.' It has been suggested 
that death of the twin causes intrauterine dissemi- 
nated intravascular coagulation, and that feto-fetal 
exchange of thromboplastic material from the dead 
fetus through vascular shunts in a monochorionic 


placenta causes cerebral infarction in the surviving 
twin.?? Heal atresia is thought to result from 
interference to the blood supply to a segment of the 
fetal bowel.* This report describes a twin who was 
born with ileal atresia and hydranencephaly, the co- 
twin having died in the midtrimester of preg- 
nancy. 


Case report 


This was the second pregnancy of a healthy 24 year 
old mother and 23 year old father. The first child 
was a healthy girl aged 2 years, there was no family 
history of malformations, and no consanguinity. No 
drugs were taken in pregnancy, which was normal 
until 24 weeks’ gestation when twins were diagnosed 
by ultrasound scan. A scan at 26 weeks suggested 
that one of the twins had died, and this was 
confirmed on subsequent scans. Spontaneous onset 


-~ of labour and normal delivery occurred at 38 weeks. 


The birthweight of the first twin was 2720 g, and the 
Apgar score 9 at one minute. The second twin was 
severely macerated and autolysed. There was a 
single placenta. The cord to the first twin contained 
three vessels and was centrally inserted. The cord to 
the macerated twin was inserted marginally. 
Intestinal obstruction on the first day of life in the 
surviving twin led to the discovery of ileal atresia 
which was treated surgically. Poor feeding, irritabil- 
ity, and grossly delayed development led to admis- 
sion to hospital at 4 months of age. The occipito- 
frontal head circumference was 43-8 cm, on the 97th 
centile. The fundi were normal. Skull transillumina- 
tion showed left hydranencephaly. Computed 
tomography showed that the left cerebral hemis- 
phere had been replaced by fluid, with disorganised 
and abnormal development of the ventricular sys- 
tem on the nght. The lymphocyte karyotype was 
normal and metabolic screening and a search for 
evidence of intrauterine infection were negative. At 
the age of 5 years he is severely handicapped and 
functioning at the level of a 6 week old child. 


Discussion 


The unusual feature of this child is the ability to be 
almost certain about the pathogenesis of his unique 
combination of hydranencephaly and ileal atresia. It 
is likely that death of a monozygotic co-twin caused 
release of thrombotic debris into the circulation of 
the surviving twin, leading ‘to both the cerebral and 
intestinal defects. 

Even excluding conjoined twins, there is an excess 
of congenital malformations in monozygotic twins 
compared with dizygotic twins or singletons.’ Either 
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the monozygotic twinning and the malformation 
share a common aetiology, or the malformation is a 
consequence of the twinning process. Death of a 
twin causing embolisation and vascular disruption of 
a co-twin is thought to cause hydranencephaly, 
porencephaly, microcephaly, intestinal atresia, con- 
genital skin defects, and limb amputation.” Vascular 
disruption due to various reasons is increasingly 
being recognised as a cause of congenital malforma- 
tions.° If a macerated or autolysed twin is found at 
birth, the paediatrician should be alerted to the 
possibility of serious and not immediately obvious 
defects in the surviving co-twin. 


This child was shown at a clinical meeting of the Section of 
Paediatrics, Royal Society of Medicine on 28 November 1980. I 
thank Dr D Donnai and Dr R W Newton for their help, and Miss 
Michelle Turner for typing the manuscript. 
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Treatment of severe coagulation disturbances as a condition of 
improved prognosis in fulminant liver failure 


R BURGHARD, J U LEITITIS, R ROSSI, R EGBRING, 


AND M BRANDIS 


Departments of Paediatrics and Internal Medicine Philipps-University of Marburg, Germany 


SUMMARY A favourable outcome of fulminant liver 
failure by replacement treatment with antithrombin 
IM, prothrombin concentrate, fresh frozen plasma, 
and plasminogen is reported. Haemostatic balance 
was maintained and no severe bleeding complica- 
tions occurred during the 15 days of disturbed liver 
function. 


The mortality rate for patients with coma after 
hepatic necrosis is still between 65 and 90%.!? 
There is some evidence that the coagulation disturb- 
ances observed in the course of fulminant hepatic 
failure may act as an intermediary ir in the pathogen- 
esis of the hepatic necrosis and that rapid correction 
of haemorrhagic diathesis may lead to an improved 
prognosis.? 4 We report our treatment of a child with- 
acute hepatic coma of unknown origin. 
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Figure Clinical course, replacement treatment, and coagulation data in a patient with fulminant liver failure. 


AT I[l=antithrombin III; PPSB=prothrombin concentrate: FFP=fresh frozen plasma. 
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Case report 


A 14 year old boy was admitted to hospital after a 24 
hour illness characterised by spontaneous vomiting 
and drowsiness. There was no history for drug abuse 
or toxins. Physical examination showed a moder- 
ately ill boy with deep jaundice. The liver was 
palpable 4 cm below the right costal margin, no 
foetor hepaticus was noted. His mental state alter- 
nated between stupor, disorientation, and wild 
excitation. Laboratory studies yielded the following 
results: total bilirubin 131-6 umol/l (7-7 mg/100 ml); 
direct bilirubin 95-7 umol/] (5-6 mg/100 ml); serum 
glutamic oxaloacetic transaminase 3872 U/l; serum 
glutamic pyruvic transaminase 2160 U/l; y gluta- 
myltransferase 35 U/l, alkaline phosphatase 872 U/l; 
total serum protein 49 g/l; cholinesterase 4-7 
KAU/1; and ammonia 259 umol/!. 

The results of initial coagulation studies were: 
prothrombin time 14%, partial thromboplastin time 
66 seconds, thrombin time 29 seconds, fibrinogen 
320 mg/100 ml; factor I 88%, factor V 54%, factor 
VII 1%, factor VIII 100%, factor IX 20%, anti- 
thrombin II] 47%, plasminogen 30%, a2-anti- 
plasmin 43%, a2-antiplasmin-plasmin-complex 
positive, fibrinogen split products substantively 
increased to greater than 100 ug/ml; platelet count 
decreased to a minimum of 88x 107/I on the second 
day after admission to hospital. 

Urinary output was reduced to 53 ml/24 hours and 
his serum creatinine concentration was initially 
raised at 450 umol/l (5-1 mg/100 ml) with a sub- 
sequent rise to a maximum of 1260 umol/l (14-3 
mg/100 ml). 

Antibody studies, including hepatitis-, cyto- 
megalo-, herpes-, coxsackie-, adeno-, reo-, and 
Epstein-Barr virus infections were entirely negative 
on repeated determination. 

The clinical course and selected laboratory data 
are summarised in the Figure. Within 12 hours of 
hospital admission, the patient became comatose 
and required mechanical ventilation. Replacement 
of antithrombin III, plasminogen, and procoagu- 
lants was begun immediately after diagnosis and 
heparin was given simultaneously. In spite of the 
initial fluctuation in prothrombin time, haemostatic 
balance was maintained during the subsequent 15 
days of disturbed liver function and no severe 
bleeding complications occurred. 

Due to rapid deterioration of renal function, 
haemodialysis was necessary between days 4 and 15. 
As liver function recovered diuresis increased 
gradually. The patient was awake and responsive for 
the first time on day 19 and was discharged home 
three months after admission without any obvious 
hepatic, renal, or neurological disturbances. 


Percutaneous liver biopsy performed after hepatic 
function and coagulation disturbances resolved 
showed focally accentuated portal round cell infil- 
tration without fibrosis. No fatty degeneration, but 
moderate regenerative activity of liver cells was 
noted. Hepatitis B antigen was absent in immuno- 
pathological examination. 


Discussion 


Efforts to reduce the high mortality from fulminant 
liver failure have included procedures such as 
peritoneal dialysis, haemodialysis, plasmapheresis 
haemoperfusion, exchange transfusion, heterologous 
liver perfusion, and cross circulation. In paediatric 
patients there is wide experience only with exchange 
transfusion. The data on survival rates are conflict- 
ing,! > however, in a controlled study in adults, 
exchange transfusion was found to be of no benefit.’ 

Various reports emphasise the importance of 
supportive treatment in hepatic failure, and there is 
some evidence in adults that the prevention of 
bleeding complications, in particular, may improve 
the prognosis.” 

In fulminant liver failure, a rapidly decreasing 
activity of coagulation factors and inhibitors, par- 
ticularly of antithrombin III, has been suggested by 
two mechanisms: increased consumption in intra- 
vascular coagulation, stimulated by the necrosis of 
hepatocytes and impaired hepatic synthesis.” The 
developing thrombotic haemorrhagic syndrome re- 
sults in an ischaemic damage of liver tissue after 
thrombotic occlusion of the hepatic microcircula- 
tion. 

Similar mechanisms—increased turnover and im- 
paired hepatic synthesis—have been suggested con- 
cerning the lack of factors and inhibitors of the 
fibrinolytic system.” In agreement with this patho- 
physiological concept, our coagulation studies 
showed simultaneously features of intravascular 
coagulation, hypertibrinolysis, and impaired pro- 
duction of factors and inhibitors of coagulation and 
fibrinolysis. 

Encouraging results in the treatment of acute liver 
failure have been reported since 1979 by Egbring 
and Vogel.* * Similar to our treatment, the regimen 
of these authors consisted of a rapid elevation of 
inhibitor values by replacement of antithrombin 
[1l-concentrate and subsequent low dose heparin 
treatment. Replacement of the coagulation factors 
Il, VII, IX, and X was achieved by prothrombin 
concentrate, factor V, and other inhibitors like a2- 
antiplasmin were replaced by fresh frozen plasma. 
Impaired production and increased consumption of 
fibrinolytic activity were corrected by plasminogen 
concentrate. Five adult patients with fulminant 
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hepatic necrosis treated consecutively according to 
this regimen at the Centre of Internal Medicine, 
University of Marburg, survived, and complete 
functional recovery was achieved. 

It is concluded that the effective control of 
coagulation disturbances in fulminant hepatic failure 
may improve the prognosis. The rapid and sustained 
replacement treatment may prevent secondary dam- 
age of hepatic function as a result of thrombotic 
occlusion of the microcirculation affecting the re- 
generative capacity of hepatocytes. The nearly 
normal liver biopsy in our patient seems to confirm 
the efficacy of the treatment. 

It must be stressed that only patients treated early 
in the course of the disease may benefit from 
replacement treatment; at a certain stage damage of 
the liver and of other organs as well as the associated 
coagulation disturbances may become irreversible. 


Ultrasound monitoring 
diaphragmatic paralysis 


R AMBLER, S GRUENEWALD, AND E JOHN 
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of diaphragm activity in bilateral 


Departments of Paediatrics, Nuclear Medicine, and Ultrasound, Westmead Centre, Australia 


SUMMARY Recovery of diaphragm activity after 
bilateral diaphragmatic paralysis was monitored in a 
term infant using a mechanical sector scanner fitted 
with a 5 MHz transducer. The ratio of diaphrag- 
matic excursion during spontaneous breathing and 
ventilator assistance was used as an objective 
measure for comparison of diaphragmatic activity 
during recovery. Ultrasound assessment of dia- 
phragm contraction may be used to study progress in 
diaphragmatic paralysis. 


Bilateral diaphragmatic paralysis secondary to birth 
trauma is a rare occurrence’ and most of these 
babies require ventilatory assistance soon after 


birth.” Assessment of diaphragmatic recovery clini-. 


cally or by fluoroscopy becomes difficult once 
ventilatory assistance has begun. We describe an 
infant with bilateral diaphragmatic paralysis whose 
recovery was monitored ultrasonically. 


Case report 


A boy weighing 2650 g was born at term to a 25 year 
old mother after an uneventful pregnancy and the 


spontaneous onset of labour. Fetal bradycardia was. 


noted during the second stage of labour and delivery 
was expedited using Keilland’s forceps. Apgar 
scores were 3 and 4 at one and five. minutes 
respectively. He was intubated at one minute and 
ventilated with 100% oxygen. Soon after ventilation 
began his pH was 7-04 with a base deficit of 19 
mmol/l. On examination, the infant was hypotonic 
with no spontaneous movements below the neck. 
Spontaneous movement of the legs was seen on day 
2 and this gradually extended cranially, partial 
recovery of the deltoid having occurred by day 7. 
Inadequate, jerky, inspiratory efforts were first seen 
on day 12. Diaphragmatic activity was studied on 
several occasions using real time ultrasound. 
Ultrasound images of the right hemidiaphragm 
were obtained using a mechanical sector scanner 
fitted with a 5 MHz transducer (Honeywell 
Ultraimager). The transducer was placed below the 
right costal margin, and with the liver providing an 
acoustic window, saggital views were obtained of the 
posterior portion of the diaphragm until maximum 
diaphragmatic excursion was observed (Fig. 1). The 
transducer was held in this position and the move- 
ment of the right hémidiaphragm was recorded as an 
M mode tracing during intermittent positive press- 
ure ventilation and spontaneous breathing. A posi- 
tive end expiratory pressure of 5 cm was provided at 
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all times. The ratios of diaphragmatic excursion 
during spontaneous breathing and ventilatory assist- 
ance were calculated. The pattern and length of 
spontaneous diaphragmatic movement were noted 
on each occasion. 

The infant was studied every two weeks during 
the first two months of life and less frequently 
thereafter. During the first two months of study the 
ratio varied between 0-3 and 0-4; this was associated 
with irregular and brief spontaneous diaphragmatic 
movements (Fig. 2) and inadequate pulmonary gas 
exchange. The ratio increased gradually during the 
next few weeks to 0-5, but there was no improve- 
ment in the rhythm or duration of diaphragmatic 
movement. At the age of 6 months, five months 
after beginning the study, the diaphragmatic excur- 
sion during spontaneous breathing was irregular but 
similar in amplitude and duration to that seen during 
intermittent positive pressure ventilation (Fig. 3). 
At this stage the infant was able to maintain 
adequate gas exchange for up to two hours of 
spontaneous breathing. By 8 months of age, the 
amplitude had increased further and diaphragmatic 
movements were smoother and more regular, so 
L=liver, D=diaphragm, u=position of ultrasonic beam for M mode tracing, that assisted ventilation was only required during 
i ac a i sleep. Neurodevelopmental assessment showed a 





Fig. 1 Right sagittal subcostal view of the liver and 
diaphragm. 


Fig. 2 Comparison of M mode 


ultrasonic tracings while patient was on 
positive pressure ventilation (Ventilation) 
and breathing spontaneously 
(Spontaneous). 
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Fig. 3 Comparison of M mode ultrasonic 
tracings during recovery. 


A=excursion of diaphragm 
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hypotonic infant with greater involvement of the 
right side and a rounded back and shoulder while 
sitting. His developmental age was that of a 6 month 
old infant. 


Comment 


The diaphragm 1 is important in maintaining minute 
ventilation in the human infant,’ and hence bilateral 
diaphragmatic paralysis requires active intervention 
if gas exchange is to be maintained. In the series 
report by Aldrich et al,” four or five infants who 
showed improvement in diaphragmatic contraction 
with time, survived, suggesting that the return of 
diaphragmatic function was a major factor influen- 
cing survival. Serial assessment of diaphragmatic 
function would, therefore, aid in predicting out- 
come. 

Fluoroscopy is the most common method of 
showing diaphragmatic paralysis and assessing 
recovery, either spontaneously or after electro- 
phrenic pacing.? The major disadvantages of this 
technique are the radiation burden to the infant and 
the absence of a permanent record of diaphragmatic 
excursion. Both of these drawbacks may be over- 
come by the. use of ultrasound to assess diaphrag- 
matic movement.* Cases of eventration and 


paralysis have been correctly diagnosed? by the use 
of B and M mode ultrasound, and real time 
ultrasound is potentially more useful especially in 
infants. 

Real time ultrasound is commonly used in neo- 
natal nurseries to aid diagnosis and management, 
and most regional centres have easy access to these 
facilities. It is suggested that this technique may be 
profitably applied to the sequential monitoring of 
infants with diaphragmatic paralysis. 
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Current topic 


Non-organic failure to thrive: a reappraisal 


D H SKUSE 
Department of Child and Adolescent Psychiatry, Institute of Psychiatry, London 


SUMMARY Non-organic failure to thrive has traditionally been regarded as due primarily to 
maternal rejection and neglect. A critical reappraisal of the evidence suggests a more balanced 
view of the mother-child relationship should be taken. A classification of the condition, founded 
on facts not concepts, is urgently required. Non-organic failure to thrive should be viewed in a 
multidimensional context, in which potential influences upon the symptomatic infant are 
considered. 

Inadequacy of nutrition is caused by both a failure of adequate provision of food and by. 
inadequate intake. A vicious circle of maladaptive behavioural interaction between caregiver and 
infant is often present, sustained by high emotional tensions. Clinical.intervention should aim to 
clarify the contributions made by both caregiver and infant to that interaction and thus break the 
cycle. The basis on which intervention is made should be direct observation of the parent and 
child relationship in as many different environmental contexts as feasible, especially during 
feeding. The multidisciplinary team has an important role to play in management.. 

An emphasis on parental culpability in the aetiology of non-organic failure to thrive, in the 


absence of direct evidence of neglect, is wrong 


The problem of the child who fails to achieve a 
reasonable rate of growth is a relatively common 
one. The condition is of considerable importance to 
general practitioners, paediatricians, and health 
visitors as between one and five per cent of 
paediatric admissions to hospital are suffering from 
failure to thrive.! Either height or weight, or both, 
may be affected and older children often show 
additional peculiarities of behaviour, with develop- 
mental retardation in mental and motor func- 
tioning.” The term ‘failure to thrive’ is sometimes 
reserved for infants, that of ‘growth retardation’ 
being applied to older children, but for practical 
purposes the terms are interchangeable. Many of 
the more serious cases are brought to hospital 
paediatric departments for investigation, but consis- 
tently less than one quarter are found to have an 
important organic disease.* A further quarter have a 
functional disorder which may be exacerbated by 
adverse environmental factors such as feeding prob- 
lems, or an inappropriate diet.* Over one half are 
classified as non-organic failure to thrive, or non- 
organic growth retardation, because no sufficient 
physiological cause for the condition can be found.” 


Concepts 


Non-organic retardation of growth has been con- 
ceptualised in several diverse ways, each of which 
has evolved relatively independently over many 
years. By far the longest established view regards 
the condition as resulting from emotional de- 
privation. ’ Because of the primary role assumed 
by mothers in child rearing, the synonym ‘the 
maternal deprivation syndrome” is often used. 
Currently, the third revision of the Diagnostic and 
Statistical Manual of Mental Disorders of the 
American Psychiatric Association® classifies non- 
organic failure to thrive as the ‘Reactive attachment 
disorder of infancy’. 

A second historical view rests on the evidence that 
when careful evaluation is made of growth retarded 
children’s nutritional intake it seems to be inad- 
equate, and in many cases growth rates are in- 
creased by dietary supplements.’ Proponents of this 
view believe that chronic undernutrition is a neces- 
sary and sufficient cause of the condition. 

A third, but less prominent theme, has focussed 
on the individual characteristics of the children 
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themselves. The opinion that they might be failing 
to thrive because of ‘some congenital weakness 
of constitution’ was first ventured fifty years 
ago by Holt and MclIntosh.!°-It has occasionally 
‘resurfaced in different guises, as in the reports 
that certain metabolic abnormalities such as 
spontaneous hypoglycaemia’! may accompany 
the condition. Abnormalities of growth hormone 
function, without depressed neurosecretory activity 
to provocative stimuli,” have also been described. 
These are sometimes associated with a disordered 
sleep pattern.’ A cogent argument that child- 
related factors, not maternal factors, are the most 
important risk indicators of idiopathic growth 
retardation, has recently been proposed by 
Kotelchuck.* 


Controversies 


There are a number of reasons why the aetiology 
of non-organic growth retardation has been 
considered in such different and seemingly in- 
compatible ways. The first and most important 
concerns the quality of evidence on which theories 
have been built and assertions made. Most studies 
of the condition have been based on small un- 
representative samples of cases whose selection was 
_ open to bias. The term non-organic failure to thrive 
does not fulfil the criteria for a satisfactory medical 
diagnosis but is merely an arbitrary description of a 
pattern of growth.’> Growth failure is likely to be 
the result of a variable range of causes depending on 
how far the defining characteristics deviate from the 
50th centile on population norms, and whether 
height (or supine length) as well as weight criteria 
are used. 

The second reason for controversy on the issue of 
aetiology concerns the validity of interpretation of 
findings. Anecdotal assertions underlie the wide- 
spread belief that the mothers of children with non- 
organic growth failure are ‘in general depressed, 
angry, helpless and desperate—with poor self 
esteem’.'° In fact no ‘universal’ attribute of care- 
takers has been found. 

Thirdly, variable emphasis has been placed on the 
individual characteristics of the children—their tem- 
perament, their developmental attainments, and 
their behaviour. Apparent inconsistencies may be 
resolved when the problem is seen in a developmen- 
tal perspective. For instance, in terms of tempera- 
ment, infants who fail to thrive seem to fall into two 
broad groups, those who are irritable and non- 
cuddly as babies?” and those who, often at a slightly 
older age, seem apathetic, withdrawn and apprehen- 
sive, and lack vocalisation. ?8 


An alternative interpretation of causality 


The assumption that the syndrome of non-organic 
growth retardation stems primarily from inadequate 
caretaking by uncaring and uninvolved mothers 
should be regarded as an oversimplification of the 
issues. It may well be that, early in the causal chain 
of events, provoking maternal behaviours are some- 
what different from those that emerge subsequently 
and that the pace and direction of a mother’s 
influence is determined to a large extent by her 
child. The unique qualities of that child may lessen 
its mother’s desire to nurture it and to meet its 
irregular and unusual temperamental needs.'? These 
features include physical appearance, cry, and re- 
sponse to affection. Mothers with demanding, 
growth retarded babies are often tense and anxious, 
handling them aggressively, whereas slow apathetic 
infants tend to be ignored.” Establishing a chain of 
causation in ‘neglect’ may thus be problematic, and 
it does violence to the complexity of the issue to 
equate d diagnosis made by exclusion with the 
synonym ‘maternal deprivation syndrome’ or 
‘psychosocial dwarfism’. Effective intervention will 
be facilitated by taking into account the reciprocity 
of caretaker-child relations. It should be emphasised 
that all the following comments apply to the primary 
caretaker of the child; it could be the mother, 
father, or even an older sibling, within the range of 
normal family functioning.” 


Undernutrition as a unifying theme 


Evidence currently available suggests that inad- 
equacy of nutrition and feeding difficulties are 
central to the development of the disorder.” * It is 
likely that the two interact. For example, insuffi- 
cient food may initially be provided because of 
maternal disorganisation, and the child is fed 
inadequately because mother is unaware of the 
amount of food actually consumed. She may even 
perceive him as an excellent eater because, by the 
time food is offered, hunger leads to a ravenous 
appetite with rapid ingestion. Intermittent gorging 
may be associated with poor intestinal absorption. 
Chronic undernutrition can have the effect of 
rendering children less vocal and demanding,”* so 
the problem may be exacerbated insidiously. 
Alternatively, the mother of an infant may be 
depressed or over anxious. Such emotional prob- 
lems in the caregiver result in a tense child, who 
consequently does not feed well. The depressed or 
over anxious mother may perceive her infant’s 
apparent lack of enthusiasm for the nutrition she 
provides as a critical comment on her. Her mental 
state may render her intolerant of the behaviour and 


| 


~ as a result she habitually stops the feed prema- 


turely, leaving her child angry and hungry. A vicious 
cycle thus develops, to which both infant and 
caregiver contribute. 


Consequences 


There are three central consequences deriving from 
a critical reappraisal of the condition non-organic 
failure to thrive. The first concerns a theoretical 
issue; the need for a classification of subtypes of 
failure to thrive to guide investigation and treat- 
ment. The second relates to the practical implica- 
tions arising from that classification, in terms of an 
overall strategy for assessment and management. 
The third consequence concerns implications for 
social policy. 


Classification of non-organic failure to thrive. Such a 
classification must fulfil certain criteria: an accept- 
able classification must be based on facts, not 
concepts; it must be defined in operational terms; if 
it is to be useful it must convey information relevant 
to the clinical situation; and it must be of predictive 
value. A knowledge of aetiology is not necessary to 
construct a useful classification, but for categories to 
have any scientific meaning they must be shown to 
differ in terms of course, response to treatment, or 
some variable other than the symptoms that define 


them.” A number of attempts have been made to - 


derive a classification” 2° but none is satisfactory 
because they fail to satisfy the criteria outlined 
above. This matter is thus still wide open for debate. 


Evaluation of suspected non-organic growth retarda- 
tion. Despite the lack of an adequate classification 
to guide assessment, certain consequences do follow 
from our present knowledge of the condition. First, 
the differentiation between organic and non-organic 
causes of growth retardation can, and should, be 
based on positive findings, not on exclusion. A 
careful history and physical examination should 
yield powerful pointers in one direction or the other. 
This discussion focusses upon assessment proce- 
dures constrained by the circumstances of outpatient 
attendance. Laboratory and radiographic investiga- 
tions rarely produce findings in favour of an organic 
aetiology that were not anticipated by clinical 
evaluation. In a minority of those without organic 
disease, it may be obvious from the circumstances of 
referral that the child is suffering from the effects of 
severe nutritional and emotional deprivation; 
perhaps there is also evidence of physical abuse. 
Most cases, however, are merely perplexing to the 
examining physician. 
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Physical examination should include very careful 
measurement of the child’s height (or supine length 
if under 2 years), weight, and head circumference. 
Cross sectional data are less helpful than longitudi- 
nal records when deciding whether anthropometric 
findings are a cause for concern in borderline cases. 
Routine child health clinic records rarely contain 
more than serial weights. Serial lengths and heights 
would provide crucial additional information. A 
diagnosis of growth retardation should be made on 
the basis of a relatively low or decreasing velocity of 
growth. Absolute values of weight and height at 
discrete points in time have less importance. Growth 
velocity, however, is awkward to compute and 
estimation is error prone, so it is unlikely to be 
calculated outside specialised growth clinics. A 
useful technique for assessing the degree of discre- 
pancy between height and weight is to determine 
‘height age’ and ‘weight age’; the ages at which 
measured height and weight would lie on the 50th 
centile. Children with low growth hormone concen- 
trations tend to have a high-normal weight age to 
height age ratio.” Those who have been under- 
nourished will have a low-normal ratio; their weight 
age is somewhat less than their height age. Large 
discrepancies, however, are unusual after infancy, 
except in cases of acute malnutrition, or where 
catch-up growth in height is occurring at the expense 
of weight gain. For the same reason most cases of 
non-organic growth retardation have skinfold thick- 
ness Within ‘the low-normal range. If a child is light 
for his height the deficit between actual and ideal 
weight can be used to estimate the daily caloric 
intake required to encourage catch up growth.” 

A simple standardised developmental assessment 
is another essential part of the initial evaluation; the 
Denver scale would be appropriate.” Non-organic 
growth retardation is often accompanied by other 
sequelae of environmental deprivation. Under 
achievement in skills that rely on environmental 
stimulation for their normal development, such as 
social-adaptive behaviour and language, is common. 
Asymmetric ability, however, in these areas does 
not constitute prima facie evidence of wilful neglect. 

When taking the history of a suspected case of 
non-organic growth retardation it will be necessary 
to question carefully on caloric intake. Underfeed- 
ing at the breast is a likely explanation in breast fed 
babies who are failing to thrive, and practical advice 
may suffice to resolve this problem.” In older 
children the focus should be on nutrition actually 
provided, on mealtime behaviour, and on food 
definitely consumed. This is best done prospec- 
tively, using a simple standardised questionnaire, 
incorporating a diet sheet, which the parents can 
take away and fill in over-a period of one week after 
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their first outpatient appointment. Some coaching 
must be given, ideally by a paediatric dietician, on 
how to complete the assessment. It may then be 
possible to ascertain any shortfall in daily caloric 
intake.’ Parental cooperation will give a hint as to 
their degree of concern about the child, and may 
well show serious disorganisation in family function- 
ing. Older children who spend all day at a nursery or 
school usually receive meals there; when serious 
parental neglect occurs school meals may constitute 
the main source of nutrition. The parents who say 
their child eats so greedily and indiscriminantly at 
home or school that it has become necessary to 
restrict the amount of food provided are, firstly very 
unlikely to be giving a factually accurate report of 
behaviour, and secondly are indicating emotional 
rejection. Issues of food and feeding are intertwined 
with and responsive to many other dynamics of the 
mother-child relationship. 

Critical observations should be made of interac- 
tions between children who are failing to thrive and 
their caretakers. There will of course be enormous 
contextual influences on their behaviour. An indi- 
vidual mother-child dyad may be as unlike their 
usual selves while interacting in the clinic as they 
would be different from other mothers and children 
if all were assessed in their own homes. When a 
child presents with growth retardation, however, for 
which no physical cause is immediately apparent 
from the clinical assessment, evidence of problems 
in the mother-child relationship should be sought. 
An emotionally rejected, socially deprived toddler 
may be indiscriminantly friendly and physically 
affectionate with unfamiliar staff. When distressed 
or in need of help he may turn as readily to a 
stranger as to his own mother. A child for whom 
mother is no source of security may not seek her 
reassurance in the strange and threatening world of 
the clinic. Normally mothers are, in this unfamiliar 
setting, sensitive to signs of their children’s anxiety 
and prompt them with verbal and physical contact to 
reduce distress. Low visual attention, persistent 
ignoring of approaches, or frequent critical remarks 
are worrying signs. Harsh threats and physical 
punishment are, if observed, unlikely to be confined 
to the clinic alone. These observations are in 
themselves merely pointers to a heightened risk of 
emotional neglect or abuse. It is as well to be aware 
that abusing and neglectful parents may be perfectly 
pleasant and cooperative with the examining doctor. 
This may serve to divert one’s attention from the 
actual mother-child relationship. The reliability of 
one’s observations is enhanced by repeating them in 
as many other contexts as possible (for example 
nursery, home). 

In addition to growth failure, the neglected child 


is likely to have specific delays in language and 
social skills. Suspicions of delay on screening should 
ideally be followed up by obtaining a developmental 
psychologist’s opinion, as clinicians frequently over- 
estimate children’s abilities in the preschool years. 
Disturbed social behaviour, especially if evident 
outside the family, is always a worrying sign; for 
example the toddler who is scapegoated and re- 
jected by his peers, or who constantly fights with 
them. 

In summary, management of a case of suspected 
non-organic growth retardation must be guided by 
findings on a hierarchy of factors that are ranged in 
their proximity to the individual child. The first item 
in that hierarchy and the most proximate is nutri- 
tional intake, which may be grossly inadequate for a 
variety of reasons.’ The next most proximate factor 
is likely to be the quality of caretaking provided, or 
a mismatch between the temperament of the care- 
taker and that of the child. These influences are 
likely to have important impact on feeding, for that 
is where the greatest problems in ‘temperament fit’ 
manifest. For instance, a child is a slow and 
thoughtful feeder but his caretaker is rapid and 
impatient. Other children, particularly little girls, 
excel in their manipulative skills; mealtime be- 
haviour exemplifies the remarkable control they can 
exert over parents who (for whatever reason) lack 
authority and determination. More distal from the 
child in this hierarchy are influences that have a 
direct and adverse effect on the caretaker’s ability to 
function, such as friction in the marital relationship 
or single parenthood. Interacting with these en- 
vironmental influences are others of a more general 
kind, such as poor quality housing, overcrowding, 
and poverty. Some of these may be remediable, 
others not, but each requires careful evaluation for 
its potential contribution to the growth retardation. 
The implications for management arising from this 
multidimensional concept of the condition are 
many, but essentially a multidisciplinary approach is 
needed—calling on the expertise of those with 
medical, social work, psychological, and dietetic 
training. 

There are several follow up studies of infants 
admitted to hospital with non-organic failure to 
thrive, and despite the lack of comparison groups 
the results are consistent. There is a substantially 
increased risk of continued growth retardation and 
of physical abuse. For instance, Smith et af! found 
17% of 134 victims of physical abuse had been 
investigated for non-organic failure to thrive; studies 
with a three to four year follow up report frequent 
physical abuse and a significant mortality rate.” 
Parental cooperation with outpatient treatment is 
usually poor, but this depends on the quality and 


intensity of assistance offered to the family. Com- 
pliance may be as high as 80% over 15 months in 
well conducted management programmes.” 


Implications for social policy. The emotional abuse 
of children has received increasing attention in 
recent years, both in this country and in the USA. 
Many of the United States mandate physicians to 
report cases of non-organic failure to thrive to their 
child protection services.!* This obligation to report 
is sustained by evidence of a strong association 
between non-organic growth retardation and in- 
adequate or distorted parenting. Despite a demon- 
strable association between undernutrition and 
emotional disturbance in the mother-child rela- 
tionship it is surely unjustifiable to presume de facto 
parental culpability in the matter. Parents are at risk 
of being regarded as guilty of emotionally abusing 
their children unless they can prove their innocence. 
Sufficient grounds to disprove a suspicion of emo- 
tional abuse may be hard to find as the prevailing 
concept is unscientific and, arguably, ethically 
unsupportable.* A preferable definition would 
neither be exclusively parent nor child focussed. 
Evidence of parental rejection, insensitivity, and 
neglect should be set in the context of the child’s 
temperamental attributes, developmental attain- 
ments, disordered behaviour, and disturbed emo- 
tions. 

When it becomes necessary to decide whether the 
state should intervene in a case of non-organic 
growth retardation and suspected emotional abuse, 
the intervention must be based on an assessment 
procedure that has predictive validity. The child 
must be at serious risk of avoidable retardation of 
his proper development—whether physical, emo- 
tional, or behavioural. The ambit of assessment 
must be broad, taking into account not only indi- 
vidual parent and child characteristics (and their 
interaction) but also the response of that family to 
interventions and its attitude to those who are 
attempting to ameliorate the situation. Kavanagh™ 
has proposed statutory reporting of parental refusal 
of services. Follow up in all cases of serious 
non-organic growth retardation should detect overt 
physical abuse or a deterioration in growth rate 
(failure to maintain expected height and weight 
velocities); when monitoring the preschool child’s 
development, placement in a full time day nursery 
should be made wherever possible. 


Conclusions 
Non-organic failure to thrive has traditionally been 


regarded as due primarily te maternal rejection and 
neglect. A critical reappraisal of the evidence on this 
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thesis suggests a more balanced view of the direction 
of effects in the caregiver-child relationship should 
be taken. A sub-classification of the condition, 
founded on facts not concepts, is urgently required 
as the basis for empirical studies designed to test 
traditional hypotheses on aetiology. Follow up 
studies have emphasised, with remarkable con- 
sistency, that—at least with regard to those infants 
who have been investigated in hospital—there is a 
substantial risk of continued retardation of growth 
and development and of physical abuse. A clarifica- 
tion of the causes and correlates of the condition 
should guide identification of those most at risk and 
enable more effective strategies of intervention and 
management to be developed. 


In formulating the ideas expressed in this paper I have been greatly 
assisted by discussions with a number of colleagues. I owe especial 
thanks to Dr Mark Wolraich, Dr Ed Goldson, and Dr Eric Taylor. 
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Twenty years ago 


A parent’s voice 


DERMOD MacCARTHY AND RONALD MacKEITH 


‘A parent’s feelings may be the deepest that anyone 
can experience, or they may only be exaggerated 
apprehension. Doctors and nurses when they have 
to contend with complex medical problems of life 
and death prefer not to do so in an atmosphere of 
strong emotion. We, therefore, keep parents at a 
distance in a crisis and, for further self-protection, 
though we may pretend this is for the parents’ peace 
of mind, we keep them at a distance at any time 
when a crisis may occur. Yet parents whose child has 
died in hospital may afterwards be extremely 
troubled by their sense of having failed the child in 
the last days, hours, or minutes, because they were 
not there 'to give what comfort and support they 
could. Is this distress. inevitable, even allowing for 
the need of doctors and nurses to work undisturbed 
in an emergency? 

We have taken the following letter from a mother 
to the National Association for the Welfare of 
Children in Hospital as a basis for a general 
discussion of seme of these difficult questions. 


“My little girl, Dawn, was admitted to hospital for a 
tonsils and adenoids operation when she was 3 years and 3 
weeks old and she had never been anywhere without me, 
was very shy, and did not get on with strangers. I took 
Dawn to the hospital at 2.15 pm as arranged, was told to 
undress her and put her to bed. I was allowed to stay with 
her until 3 o’clock and told that I could return for the 
visiting hour 5 pm till 6 pm. When I returned at 5 o’clock I 
was told by a little boy in the next bed that Dawn had cried 
after me ever since I had left her at 3 o'clock, her little face 
was quite puffed from crying when I left at 6 o’clock. I was 
told that I could not visit the next day because she was 
having the operation but they said I could telephone at 12 
noon. 

Wednesday, 17th. I telephoned at 12 noon and was told 
that Dawn had had the operation and was satisfactory. I 
asked if I could visit but was told not to do so after an 
operation but they said I could ring again at 6 pm if I 
wanted to. I again telephoned the hospital at 6 pm and was 


told that Dawn was bleeding heavily but not to worry and 
ring again at 8 pm. This I did and was told that the 
surgeons had taken her back to the theatre- to stop the 
bleeding and they said I could telephone at 9.30 pm. This I 
did and was told that she had not come round yet but the 
bleeding had stopped and was told to ring at midnight. This 
I did and was told that Dawn had come round and was 
sleeping peacefully. They told me not to worry, to go home 
to sleep and telephone. the hospital at 10.30 am next 
morning. At this point I must point out that each time I 
rang up I begged to see my child but they said there was 
nothing to worry about and that I could not see her. 

Thursday, 18th, 10.30 am. I telephoned the hospital, 
spoke to the ward sister and was told that Dawn was a little 
improved and that I could visit at 4 o'clock. I arrived at the 
hospital at 3.50 pm and was asked to wait because the 
doctor was with Dawn. A few minutes later I was told that 
Dawn had collapsed but not to worry because the doctor 
was doing all possible. I asked if I could go to her but was 
told to wait. As I waited I prayed to God to help my little 
girl; a few minutes later the ward sister came and said that 
my dear Dawn had passed away at 4.15 pm, so you see 
although I was there I couldn’t go in to see her even though 
she was dying. They took me to see Dawn then but it was 
too late for my love to do its work because she had gone to 
rest. 

There had to be a post mortem on my little girl and they 
found that she had died from bilateral broncho- 
pneumonia. They said.that she would have had pneumonia 
anyway but the doctor couldn’t tell before the operation. 

Other mothers who had children in Dawn’s ward were 
allowed to see their children because they hadn’t had the 
operation and these mothers have told me that on the day 
of Dawn’s operation she had been returned to the ward 
and was crying constantly for me and this, I believe, caused 
the bleeding. 

I do believe that my little girl died from pneumonia but I 
also think that if I had been with her it might have had a 
different ending because she wouldn’t have needed to sob 
her heart out if I had been by her side, and if she hadn’t 
cried she wouldn’t have lost so much blood, and if she 
hadn’t lost the blood then she would have had more 
strength to fight the pneumonia with. 


This article first appeared in The Lancet (1965, ii: 1289-91) and is reprinted by kind permission. 
Ronald MacKeith died in 1977. Dermod MacCarthy, who retired from paediatric practice in 1978, lives in 
Buckinghamshire, is in good health, and talks about this topic and many others as cogently and persuasively 


as ever. Ed. 
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Who knows, perhaps if I had been with her, I still may 
not have saved her life but at least I could have given her 
comfort. 

This morning I have done the last thing I can do for my 
little girl, that is to attend her funeral. If thas letter can help 
you in any way to get another youngster his mother’s care 
after this operation I shall be pleased for you to use it, 
because after all a nurse’s skill cannot mend a child’s 
broken heart, only a mother can do this because there is 
nothing in the world like a mother’s love when a child is ill 
and upset.” ` 


We have no facts from the hospital, and we do not 
know what was actually happening during this 
mother’s 48 hour separation from her child, but we 
can be sure that the staff who had the nursing and 
surgical care of Dawn must have been extremely 
distressed and no doubt felt that sense of inadequacy 
which such calamities bring. We can also presume 
that they hoped, indeed expected, to be able to 
reintroduce the mother to the convalescent child 
after the crisis of the postoperative haemorrhage 
had passed, but until then considered that the 
- mother could make no contribution to the child’s 
recovery, but was likely to distress both herself and 
the child, and would therefore hinder their efforts 
on Dawn’s behalf. If Dawn had survived, the 
hospital’s advice to the mother not to worry would 
have appeared to be justified, but should we not 
admit that we sometimes gamble on the outcome in 
the hope of saving parents some anxious suspense? 

Taken as a mother’s eye-view of a crisis and a 
tragedy there is much to be learnt from this letter. 
The convictions are simply and poignantly expressed 
yet with exceptional restraint. What are these 
convictions and how valid are the mother’s infer- 
ences? 

She says that she learnt from other mothers in the 
ward that after the operation, Dawn was crying 
constantly for her, and this she believes caused 
bleeding. She believes that, if she had been there to 
comfort her, Dawn would not have cried, would 
not, therefore, have “lost so much blood,” and 
hence “would have had more strength to fight the 
pneumonia with.” But with complete reasonable- 
ness the mother goes on to say “if I had been with 
her, I still might not have saved her life but at least I 
could have given her comfort.” 

Surgeons want their patients to be quiet after 
tonsillectomy. Crying and restlessness, if severe or 
prolonged, are considered to dispose to bleeding. 
The effect on crying of the presence of the mother is 
variable. But on the whole the older the child, the 
better prepared she is for what is to happen, and the 
greater the participation of a parent, before as well 
as after the operation, the less crying we hear. By 
contrast the younger the child and the less the 


participation of the mother, the worse the crying. 
The distressful and prolonged crying of some 
children, whom the nurses cannot or have not time 
to console, may require sedation by injection, but 
the effect of this is often short lived, and. postopera- 
tive sedation cannot be put forward as the best 
solution. There is, therefore, substance in the 
mother’s contention that Dawn might have escaped 
this complication if the mother had been able to go 
to her and stay with her. But to be fully effective the 
mother should, of course, have been able to stay in 
hospital with Dawn from the moment of admission. 

The mother concedes, however, that her influ- 
ence as a comforter might’ not have turned the 
scales. She is, nevertheless, troubled that she was 
not there simply to relieve her “heartbreak.” She 
feels she let her child down, and this reproach she 
must now live with. Even the faintest contact a 
mother has with a dying child mitigates this particu- 
lar anguish. Access should not, therefore, be denied 
when hope is running out. 

At certain times when her mother wished to be 
with her, Dawn may, in fact, have been unconscious 
in oxygen, having a transfusion or one of the other 
technical nursing and medical procedures that go 
with a rapidly deteriorating clinical state. Not every 
mother wants to be, or can stand being, a passive 
witness to these things, nor do the staff want a 
mother as an onlooker at such moments. But some 
mothers do wish to be at the bedside in the terminal 
stages, and we should have some means of recog- 
nising them. 

Then there is the question of a parent’s right to 
insist on seeing their child. Has a hospital at present 
any right to deny access? No; but the staff can make 
a parent feel that a visit would be so disturbing as to 
do more harm than good. It is difficult for parents to 
pit their convictions against the authority of the 
hospital, and insistence on rights only worsens 
communication between doctor and parent or nurse 
and parent. The mother asked repeatedly to see 
Dawn but was told that she could not, or more 
probably she was persuaded that it was undesirable 
and would do more harm than good. Did the staff 
fear the consequences of the emotional outburst that 
follows when a mother returns to visit a frightened 
child and then departs again? But this commotion, 
admittedly undesirable, can be avoided if the 
mother is in the hospital to care for the child. 

A final point in the letter seems to us even more 
valid than the others. This child was apparently 
specially vulnerable to separation from her mother— 
“she had never been anywhere without me, was very 
shy and did not get on with strangers.” She was also 
at about the age peak for the effects of separation 
anxiety. That the child would be very distressed by 


the experience as a whole was practically certain, 
but no allowances for this were made in the visiting 
arrangements. Vulnerability of this kind is not a 
concept that has any place in the general run of 
admission procedures; we have not got to that yet, 
but this tragedy may bring us to it sooner. A child’s 
vulnerability should be one of the pros and cons 
considered when deciding the time for a “cold” 
operation. 

To us, there seems to be substance in this 
mother’s plea that her presence with the child might 
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have made a difference, and there is substance in the 
plea of the National Association for the Welfare of 
Children in Hospital that the special dependence of 
very young children should receive more considera- 
tion. It should be made possible for a mother to live 
in hospital with her child—or stay near the child for 
as long as possible—and for her to help in the simple 
parts of the child’s care. The hospital staff should 
accept that the mother herself needs to be there, at 
times may need their support, and that her presence 
will help the child.’ 


Archives of Disease in Childhood, 1985, 60, 182 ` 


British paediatrics 


Ophthalmic services for children 


This report, the result of a joint Working Party 
between the Faculty of Ophthalmology and the 
British Paediatric Association, supersedes a pre- 
vious one dated 1980 and deals with four aspects of 
paediatric ophthalmology. 


Inpatient facilities 


Ideally children admitted to hospital for eye surgery 
should be nursed in a children’s ward where senior 
nursing staff are trained in nursing children and 
where, in addition to good ophthalmic facilities, 
general paediatric care is available. Where this is not 
possible children should be admitted to a separate 
children’s part of an ophthalmic unit where there is 
free visiting and facilities for play and schooling are 
provided. Accommodation for resident mothers 
should be available. There should be a regular 
paediatric commitment to the unit. 

Children’s hospitals and general hospitals with 
children’s wards should have an ophthalmologist on 
the staff and all neonates at risk for eye disorders 
should be seen by an ophthalmologist at or soon 
after discharge. 


Outpatient facilities 


A .fully equipped ophthalmic department in a 
children’s hospital is the ideal outpatient setting. In 
other hospitals outpatient clinics must make suitable 
provision for children, including a play area and 
facilities for feeding. and changing babies. Long 
waiting times must be avoided. 
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Consideration should be given to arranging sep- 
arate clinics for children if they would otherwise be 
seen in an adult clinic. Joint paediatric-ophthalmic 
clinics are recommended for selected patients and 
the ophthalmic services should contribute to the 
assessment of handicapped children. 

Accident and emergency departments should 
always have access to an ophthalmologist. 


Community services 


Primary care and community child health services 
should be proficient in screening children for eye 
disorders such as squint, congenital cataract, and 
refractive errors, which need to be referred to an 
ophthalmologist as early as possible. 


Training 


The importance of the development of vision and 
common eye disorders in the training of general 
practitioners, clinical medical officers, and pae- 
diatricians is stressed, and knowledge of these 
subjects should be tested in postgraduate diploma 
examinations. 

Ophthalmologists should have some training in 
child development and children’s diseases relevant 
to ophthalmology. 

Since health visitors contribute to the screening of 
children for common eye conditions they need 
appropriate training and supervision. 


Archives of Disease in Childhood, 1985, 60, 183~189 


Correspondence 


Elimination diets in eczema 


Sir, 

We read with interest the paper by T J David on 
anaphylactic shock during elimination diets for severe 
atopic eczema.' We recently observed a similar case. This 
girl had developed severe diarrhoea at 5 weeks of age while 
being fed an adapted cows’ milk formula (Preaptamil, 
Milupa). During a milk free diet her symptoms subsided, 
but diarrhoea recurred when a full amount of adapted 
cows’ milk formula was again given. The infant stayed well 
and lost little weight. Three such challenges were carried 
out, but after the third the severe diarrhoea persisted even 
when lactose-free soya protein milk was given. At age 7 
weeks the baby was fed a lactalbuminhydrolysate milk 
formula (Alfaré, Nestlé) and on this regimen she quickly 
recovered and gained weight. 

Although we believed that she suffered from cows’ milk 
protein intolerance, it was thought that the symptoms 
might also have been due to a postdiarrhoeal lactose 
intolerance. At the age of 16 weeks, therefore, after nine 
weeks of receiving Alfaré, reintroduction of cows’ milk 
formula was attempted. The baby was given 150 ml 
adapted cows’ milk formula (Preaptamil, Milupa) at 11 
am. The feed was well tolerated and she stayed asympto- 
matic. The next feeds were Alfaré at 2 pm and 5 pm. 
Suddenly, 9% hours after the cows’ milk feed, she was 
found by the nurse nearly dead, grey and cyanotic, with 
gasping respirations, and vomited milk was seen around 
the mouth. She was rescuscitated and treated in the 
intensive care unit without further complications. No milk 
was found in the trachea and the chest film showed no 
aspiration pneumonia. Subsequently, however, spastic 
tetraplegia developed. 

At the time we were uncertain about the aetiology of the 
shock, because we had never seen delayed anaphylactic 
shock in cows’ milk intolerance. Having read the paper by 
David we feel that the aetiology in our patient might be 
similar to that of the patients reported. 

Close observation might lead to a more frequent 
recognition of delayed anaphylactic shock and sequelae in 
patients challenged after long term elimination diets. 


U Gorrue 
University of Graz, 
AND I MUTZ 
Children’s Hospital, 
Loeben, 

Austria 


Dr David comments: 


There is a striking resemblance between this important 
report, case 4 of the orginal paper, and the patient 
mentioned in the first paragraph of the discussion of the 


paper. The intervals between milk exposure and collapse 
were 9/4 hours, 10'4 hours, and 8 hours respectively. The 
delay in onset of anaphylaxis adds a new dimension to the 
difficulties of food challenges. So far the problem seems to 
apply only to challenges with cows’ milk, though there is 
no reason why it should not occur with other foods. The 
hazards of delayed anaphylactic reactions to foods have 
not been clearly recorded before, though it is presumably 
this kind of disaster that formed the basis for the 
recommendation that babies having cows’ milk challenges 
should be kept under observation on the ward for 9 to 12 
hours.” Given the lack of warning of anaphylaxis, and the 
very small risk, it is difficult to know what should comprise 
‘close observation’. Mere hospital admission is plainly no 
guarantee of safety. For cows’ milk challenges we try to 
ensure that either a nurse or the mother is with the child 
constantly throughout the 12 hours of inpatient observa- 
tion which we insist upon, but there are often insufficient 
nurses. Catastrophic cases such as these are rare. Never- 
theless I suspect some under reporting, and I would urge 
colleagues to publish (or pass to me) details of similar 
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Sir, 

It is not clear what is- special about children with either 
active atopic eczema or a history of atopic eczema, that 
makes them react in the manner described by David! in his 
interesting and important paper. 

Of the four boys who developed anaphylaxis, two (cases 
1 and 3) showed urticaria as part of the picture and one of 
these (case 1) showed contact urticaria also; but only one 
of the four (case 2) seems to have had worsening of his 
atopic eczema with ingestion of the particular anaphylactic 
allergen. The negative radio-allergosorbent test and low 
total IgE values for cases 3 and 4 are interesting but only 
add to the puzzle: perhaps case 4 did not have atopic 
eczema at all. Measurement of serum IgG4 antibodies 
against dietary allergens may be helpful in some cases of 
reactions to foods. 

Repeated ingestion of a dietary allergen may result in 
the development of allergy and the appearance of a diffuse 
erythematous rash,* urticaria, or even anaphylaxis. 
Urticaria is not atopic eczema and any atopic eczema 
already present may not necessarily worsen with exposure 
to the allergen producing urticaria. It is possible, however, 
that the widespread itching that accompanies urticaria will 
tend to make existing eczema more itchy and thus more 
prone to scratching, and may tend to localise atopic 
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eczema appearing later to the most irritant areas. It seems 
reasonable to suggest that after a time, or with repeated 
exposure, an allergen initially producing an erythema or 
urticaria in the atopic patient ceases to cause urticaria but 
sets off itching and scratching manifesting as eczema.* In 
practice, however, it is unusual to find atopic eczema 
Starting other than per se and this perhaps offers some 
evidence in favour of immediate hypersensitivity to dietary 
allergens playing no great part in the pathogenesis of 
atopic eczema. Atopic eczema can, of course, worsen with 
an allergen that does not produce urticaria. Prevention or 
delayed appearance of cows’ milk allergy may be helped by 
encouraging breast feeding in the early postnatal months, 
particularly in those with a strong atopic family back- 
ground* and in infants of low birthweight.’ 

There is obvious wisdom in withdrawing suspect, harm- 
ful dietary allergens but David’ has illustrated the need for 
reintroduction to be carried out in hospital if possible. 
Unfortunately, prick tests and radio-allergosorbent tests 
cannot be relied on to obviate the occasional need for 
elimination diets. 


JULIAN VERBOV 
Royal Liverpool Children’s Hospital, 
Liverpool L7 7DG 


Dr David comments: 


Urticaria and atopic eczema are both disorders which can 
occur after the ingestion of certain foods. The speed of 
onset of the adverse reaction is variable. Both disorders 
may coexist in the same patient, and the features of one 
may merge into those of the other. As yet, no laboratory 
investigation has been found to replace listening to 
parents. Clinicians who feel the need to equate ‘allergy’ 
with IgE mediated hypersensitivity become confused when 
they discover that only a few of the symptoms or signs are 
explicable on this basis. IgG4 antibodies to foods impress 
colleagues, and thereby confer a certain pseudoscientific 
respectability to the whole murky area of focd intolerance, 
but their estimation is not likely to be of any practical value 
in the management of children with atopic eczema. The 
idea that allergic disease can be prevented by encouraging 
breast feeding is fashionable and attractive. The absence of 
any good supporting scientific evidence® is most tiresome. 
It is neither possible, practical, nor rational to perform all 
food challenges in hospital, and to insist on this is 
tantamount to excluding the use of elimination diets in the 
treatment of atopic eczema. It would be a great shame if 
the small risk of severe anaphylaxis were used as yet 
another excuse by sceptics of food intolerance to shun 
elimination diets in children with severe, intractable atopic 
eczema. 

Allergy is a minefield. Maybe the occasional explosion is 
not so surprising. l 
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Prevalence of glucose-6-phosphate- 
dehydrogenase deficiency 


Sir, 

Glucose-6-phosphate-dehydrogenase (G6PD) deficiency is 
probably the most common X linked disorder in the world. 
It is well known to cause haemolytic crises and neonatal 
jaundice, and to occur more frequently in persons of 
Mediterranean, African, and Asian racial stock. Because 
we had encountered a number of patients with severe 
neonatal jaundice, we screened all babies (boys and girls) 
of African or Asian stock born at this hospital over a three 
month period. Consent was obtained from the mothers, 
0-1 ml blood was taken by heel prick, and G6PD activity 
was assayed using a dye reduction method. 

Altogether 234 (32%) babies were tested. Twenty two 
were of Asian descent and 212 were of African descent. 
Eleven of the 118 boys (9-3%) were G6PD deficient and 
four of the 116 girls (3-4%) also had the deficiency. The 15 
G6PD deficient babies were followed up, and the de- 
ficiency confirmed at the age of 2 months. Five of the 15 
had moderate neonatal jaundice but none required treat- 
ment and all were clinically well at 2 months of age. Of the 
15 mothers of these babies, two proved to have a 
deficiency, but were unaware of any symptoms attributable 
to the condition. 

A technical problem encountered was that if a baby’s 
blood has a high reticulocyte count, the young red cell 
population may mask a partial (heterozygote) deficiency. 
Also, because the white cell count is high in neonates a 
deficiency may be masked; this can be resolved either by 
delaying the test until the white cell count is normal, or by 
centrifuging and discarding the buffy layer. 

While we have been aware of the problem of G6PD 
deficiency causing neonatal jaundice we were, perhaps 
naively, surprised at the incidence in our health district, 
especially in girls. Because of the high positive yield and 
the implied prevention of serious complications, we now 
perform a G6PD screen on any baby, boy or girl, of 
African, Asian, or, Mediterranean stock who is jaundiced 
enough to require a serum bilirubin estimation in the 
newborn period. 


K SHUSHEELA, A GRIMES, AND J W Scopes 
St Thomas’s Hospital, 
London SEI 7EH 


Hyperglycaemia in infantile 
gastroenteritis 


Sir, 

We read with interest the paper by Rabinowitz et al.' Our 
own impressions were at variance with his figures. To 
verify our views we analysed 33 cases of acute gastroenter- 
itis treated within our hospital in the last six months. All 
patients admitted with acute gastroenteritis have urea and 
electrolytes determinations before treatment is started. In 
our laboratory, blood glucose estimation is performed 
routinely on all blood samples sent for urea and electro- 
lytes measurement. Blood glucose concentration is mea- 
sured by glucose oxidase method. 

The age range of our patients was between 1 and 22 
months (mean 7-3 months). Twenty of these were below 
the 3rd centile of the Boston weight chart. One stool 
sample grew shigella but none of the others grew any 
pathogenic bacteria. The degree of dehydration was 
calculated from the weight of the child at admission, and 
weight when diarrhoea had stopped and the child was fully 
rehydrated. There was good correlation between this 
method and the clinical assessment of dehydration at 
admission. : 

Twelve children had severe dehydration with more then 
10% loss of body weight and the rest had mild to moderaie 
dehydration. Eleven children had high urea (more than 6-6 
mmol/l), 14 had low potassium (less than 3-8 mmol/l), 10 
had low sodium (less than 133 mmol/l), and 24 had low 
bicarbonate (less than 22 mmol/l) concentrations, but none 
had a blood glucose value of more than 10 mmol/l. 

An occasional patient with high blood glucose concen- 
tration has been seen by all of us but we were sure that in 
our experience the incidence could not have been as high 
as 55%. All the clinical and biochemical parameters of our 
patients were quite similar to those reported by Rabino- 
witz et al. The differences between our and their experi- 
ence and the similarities between their normal and 
hyperglycaemic children with acute gastroenteritis show 
that there must be some other factor(s) responsible for this 
phenomenon. More work needs to be done to find out 
whether it is the type of virus, the race of the patient, or 
over zealous use of oral rehydration powder that is 
responsible for this disparity. 
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B Sincu, K Yip, S BAFAKEER 

King Khalid National Guard Hospital, 
Jeddah, 

Saudi Arabia 


Dr Rabinowitz and co-workers comment: 

We suggest that the following points may explain Singh et 
aľs failure to observe hyperglycaemia, compared with our 
high prevalence, in infantile gastroenteritis: 
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1. The nature of any underlying viral infection and ethnic 
group of the children, as acknowledged. Indeed, it is 
well established that certain viral infections may pro- 
duce pancreatic beta cell destruction. None of our 
infants was given oral rehydration powder before 
admission. 

2. A difference in seasonal incidence may also be relevant. 
Our patients presented in the late summer months but it 
is not clear when the Saudi Arabian children presented. 

3. All the children in our study had severe disease, 
necessitating hospital admission. This evoked marked 
stimulation of stress hormones; one of the main 
pathogenetic factors in the evolution of hypergly- 
caemia. 

4. Finally, the mode of collection of samples for blood 
glucose estimation appears to have differed. If their 
samples were sent to the laboratory in ‘U and E’ tubes 
without fluoride preservative, it is conceivable that 
substantial in vitro glycolysis occurred (especially in a 
hot climate), thereby spuriously lowering blood glucos 
readings. 


Functional palatal incompetence and 
teratogenesis 


Sir, 

The interesting report by Dr Pearl and colleagues’ of 
palatal incompetence in the fetal anticonvulsant syndrome 
prompts us to describe two children who have ‘similar 
problems. _ 

The children are sisters born to first cousin Caucasian 
parents. Throughout each pregnancy their mother smoked 
80 cigarettes and drank 5 or 6 ‘shorts’ of alcohol daily. ‘At 
various times during the pregnancy of the elder girl she 
also took diazepam, nitrazepam, amitryptiline, and 
phenelzine. 

Abnormal features present in both sisters include short 
stature and microcephaly, severe developmental delay, 
ataxia with an intention tremor, delayed bone age, and a 
similar facies with arched eyebrows, peri-orbital fullness, 
anteverted nares and thin upper lip. The elder pirl has 
pulmonary hypertension with an atrial septal defect and 
patent ductus arteriosus. The younger girl has a normal 
heart and unilateral ptosis. Both girls have hypernasal 
dysarthria with nasal escape and very reduced palatal 
movement. Structurally their palates are intact with no 
submucous cleft. 

The parental consanguinity makes it difficult to exclude 
an autosomal recessive disorder in these sisters, although 
their abnormalities do not readily conform to any inherited 
disorder known to us. They do, however, closely resemble 
the fetal alcohol syndrome in which speech problems 
including disorders of articulation and ‘voice dysfunction’ 
are common,’ although we are unaware of any report 
clearly documenting palatal incompetence in this condi- 
tion. 

In the patients described by Dr Pearl and colleagues, 
teratogenesis was attributed to anticonvulsants. One.of the 
mothers also smoked heavily and abused alcohol. Alcohol 
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and anticonvulsants act synergistically? and similarities 
between the fetal anticonvulsant and alcohol syndromes 
have been noted.* Consequently, we wonder whether 
palatal function may be particularly susceptible to the 
teratogenic effects of alcohol or anticonvulsants, or both, 
and suggest that if such an effect were confirmed by others 
this would be a useful diagnostic pointer in these disorders. 


I D YOUNG AND J R Moore 
Leicester Royal Infirmary, 
Leicester 
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Clinical significance of gastro- 
oesophageal reflux 


Sir, 

Professor Carré is right to emphasise the frequency of 
unimportant gastro-oesophageal reflux in babies and 
children.' It is possible to induce radiologicelly identifiable 
gastro-oesophageal reflux in almost any normal child. He 
is correct, therefore, in advising caution in attributing a 
whole gamut of symptoms to what may be a coincidental 
physiological event. 

Unequivocal intrathoracic stomach is a rarity, and when 
it exists with. reflux both are important and in need of 
management. Professor Carré states that the recognition of 
an intrathoracic stomach is all important and implies that 
in its absence reflux is of no significance. We would 
disagree with him on this. We have identified an intrathor- 
acic stomach definitely in only four patients, and equivo- 
cally in a further one patient out of 18 who have needed 
recent fundoplication. In five patients there were severe 
strictures but in only one of these was there a partially 
intrathoracic stomach. 

Eleven of the 18 patients had a funnel shaped gastro- 
oesophageal junction with no intra-abdominal oesophagus. 
This radiological sign may be important. From this sign 
some might infer that there is intrathoracic stomach 
mucosa and elevation of the lower oesophageal 
sphincter—as illustrated in Professor Carré’s Figs. 3 
and 4.' Failure of the. oesophagus to empty itself of 
refluxed material may also be important. Funnel shaped 
gastro-cesophageal junction and persistence of refluxed 
material can be identified also in children whose vomiting 
resolves without developing severe complications of 
gastro-oesophageal reflux requiring surgery. They are not 
absolute signs of poor prognosis. 

We suggest that there are factors other than a detected 
intrathoracic stomach which result in a poor prognosis for 


gastro-oesophageal reflux, and to try to identify these 
factors using new techniques is justifiable, and should be 
encouraged. 
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Ultrasound and the diagnosis of Wilms’ 
tumour 


Sir, 

We read with interest the paper on the usefulness of 
ultrasound in the management of abdominal malignancy 
by Kohler et al.' They have assessed the performance of 
the ultrasound scan by calculation of its diagnostic accu- 
racy and state that ultrasound is no more efficient than 
intravenous urography in the diagnosis of Wilms’ tumour 
and neuroblastoma. The efficiency of a test, however, is 
calculated in the following manner: 


Patients witha Patients with a Total 
scan for ` san for 
Wilms’ tumour Wilms’ tumour 
Patients with 
Wilms’ tumour 36 (TP) 5 (FN) 41 
Patients without 
Wims’ tumour 6 (FP) 56 (TN) 62 
Total 42 61 103 


TPtruc positive; TN=true negative; FP=false positive; FN=false negative. 


The efficiency of any diagnostic test is the percentage of 
all results which are true results, whether positive or 
negative, and may be obtained by adding the number of 
true positive results to the number of true negatives and 
dividing by the total number of subjects tested.? The 
diagnostic efficiency of ultrasound for Wilms’ tumour in 
the study population is, therefore, 36 + 56/103 = 89-3% . 

The authors are not justified in stating that ultrasound is 
no more efficient than intravenous urography in the 
diagnosis of Wilms’ tumour and neuroblastoma without 
such efficiency calculations. 

Similarly, the term diagnostic sensitivity has been used 
in a loose sense. The sensitivity of any diagnostic test is the 
percentage of true positive results obtained when a test is 
applied to patients known to have the disease and is 
obtained by dividing the number of true positive-results by 
the total number of true positive and. false negative 
results.’ For example, the diagnostic sensitivity of ultra- 
sound for Wilms’ tumour in the study population is 36/41 = 
87°8%. 

In their paper the authors have equated diagnostic 
sensitivity with diagnostic accuracy: which is not the case. 
The terms diagnostic accuracy, diagnostic sensitivity, and 


efficiency have precise scientific meanings and should be 
used. correctly. 
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Drs Kohler and Pritchard comment: 


Mathers and Milner are correct to point out that the term 
diagnostic accuracy has been used loosely in this paper.' 
We found that it became very confusing to try to present 
false positive and false negative data for each type of 
tumour for each preoperative diagnostic method; Table 2 
in our paper evolved as a comprehensible compromise. 

We have, however, calculated the diagnostic efficiency 
of ultrasound for neuroblastoma to be 87-4% (and for 
Wilms’ tumour to be 89-3% as shown above). The 
diagnostic efficiency for intravenous urography for neuro- 
blastoma and Wilms’ tumour was 86:2% and 89-4% 
respectively. This confirms our statement that ultrasound 
was no more efficient than intravenous urography in the 
diagnosis of these two tumours. 

We used the term diagnostic sensitivity only once when 
quoting directly from a paper which specifically used this 
term. 


Intensive care and neonatal mortality 


Sir, 

Professor Yu' and others have recently commented that 
neonatal mortality is no longer an adequate indicator of 
outcome because deaths arising from perinatal events 
occur after the first month of life. Their data suggest that 
postneonatal deaths are significantly more common in the 
larger low birthweight survivors than in those who weigh 
501 to 1000 g at birth. Although the cause of death is given 
for these infants there is no indication of the extent of 
intensive care each has received during the perinatal 
period. Infants of birthweight 1000 to 1500 g have varying 
‘and. diverse problems, some require intensive ventilatory 
support, others require little; some have severe nutritional 
problems; and others graduate through an intensive care 
nursery with very few so called therapeutic interventions. 
Yet they are all.described together in follow up data. It is 
difficult to ascertain from current publications which 
postneonatal problems are due to being born too early or 
too small and which are, in addition, secondary to 
intensive care. Critics of intensive care for low birthweight 
infants are quick to point out the poor outcome for many, 
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while neonatologists are similarly quick to point out the 
benefits but neither can be sure that this is because of, or 
despite, intensive care. There are sufficient numbers of low 
birthweight infants now to allow separation of those who 
have needed and received intensive care and those who 
have not been subject to massive therapeutic interven- 
tions. I would thus add to the earlier comments of Yu et al 
and suggest that the efficacy and effectiveness of neonatal 
intensive care must be judged on the extent of intensive 
care given in conjunction with the outcOme, and not solely 
on the outcome by birthweight. 


G J REYNOLDS 

Children’s Hospital Camperdown, 
~ Sydney 2050, 

Australia 


Professor Yu and co-workers comment: 


Dr Reynolds has pointed out, quite rightly, that it is 
important to quantitate the intensity and duration of 
neonatal intensive care that very low birthweight infants 
receive during their initial hospital admission, and to 
correlate these factors with their survival and quality of 
survival. 

In the same four year cohort of very low birthweight 
infants described in the late mortality study,' 66% required 
assisted ventilation for a median of five days (range 1-80 
days) and 55% required parenteral nutrition for a median 
of nine days (range 1-60 days).” We have also correlated a 
range of perinatal events experienced by very low birth- 
weight infants including early morbidity factors and details 
of therapeutic intervention, with hospital survival? and 
quality of survival.* 

Other markers of the ‘extent of intensive care required’ 
referred to by Dr Reynolds are the durations of intensive 
care and total time spent in hospital. The mean length of 
stay in the respirator section of the neonatal inténsive care 
unit for the four year very low birthweight cohort was 30 
days, in hospital survivors.° Their mean length of total 
hospital stay was 70 days (gestation at discharge was mean 
(SD) 40-2 weeks, (4-2)).° Thirty five per cent of the 
survivors in this four year cohort were discharged after 40 
weeks’ gestation. The infant mortality after discharge 
(5-8%) was significantly higher than that in infants who 
were discharged before 40 weeks’ gestation (1:1%). Major 
disability defined as cerebral palsy, developmental delay 
(mental. developmental index on the Bayley sales more 
than 2 SD below the mean), blindness, sensorineural 
deafness, epilepsy, and hydrocephalus were significantly 
more common in survivors with prolonged hospital stay 
compared with the remaining survivors (27% v 15%). 
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Equating optimal temperatures for 
incubators 


Sir, 
Drs Sauer, Dane, and Visser in their paper’ refer to the 
equation: 

Toperative = 0-4 Tair + 0-6 Teall 
referencing a work by Hey and Katz. This particular 
equation can actually be traced to the classic paper of Hey 
and Mount.* The equation is regretfully a very widely cited 
mistake. In that paper it is stated that non-evaporative heat 
losses in infants in incubators are proportioned approxi- 
mately 0-6:0-4, radiant: convective. Then the equation: 

Laperstve = 06 Tradiant + 0-4 Tar 
is given. Only if Tragient = Tair can both these statements be 
true. That the first statement is correct is shown by the 
work of Wheldon”? and myself * using different methods. 
The correct equation would then be: 

Toporative = 0-65 Tur + 0-35 Traman 

That is, heat loss is proportional to thermal gradiant so 
non-evaporative heat loss = (hr + he) (Tikin — Toperative) = 
br (Tyxin ~ Traaiant) + he (Tykin ~ Tair), Where radiant heat 
loss = hr (Tim — Tragiant) and convective heat loss = he 
(Tikim — Tair). Since in Hey and Mount’s paper Takin — 
Tadia = 5-3° and T ikin — dele = 2° if hr (Tikin Se Tadino, 
he (Tikin a Tair) is 0-6:0-4 the hr:he is 0-36:0-64 or 
approximately 0-35:0-65. 


“In using Wheldon’s hr and hc it is important to remember that 
Trades: = 9-4 Tamom + O6 Tray 80d Thanon 13 approximately 
equal to Tar 


MICHAEL H LEBLANC 

University of Mississippi Medical Center, 
Jackson, 

Mississippi 


Dr Sauer and co-workers comment: 


The point raised by Dr LeBlanc concerns the application of 
the optimal temperature as found by us' in an incubator 
with an equal air and wall temperature to the clinical 
setting with different air and wall temperatures. The 
equation: 
T operative = 0-4 Tay + 0-6 Twa 

is derived by Hey” from the concept of operative tempera- 
ture developed by Winslow ef al. From studies using a 
manikin in an incubator Wheldon? calculated a relation 
between the heat transfer coefficient for convection and 
radiation of 0-6:0-4. Which of the two equations is being 
used, however, is of limited clinical importance: the 


calculated environmental temperature might differ by 
0-5°C. From our study the optimal environmental tempera- 
ture can be estimated with a standard deviation of 0-7°C 
using simpleé clinical data. This variation might be related 
to the effect of posturing. From Wheldon’s data’ it can be 
calculated that the optimal environmental temperature 
might change by 0-5 to 1°C when the posture is changed 
from a fetal to a spreadeagle position. 
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Coagulation defect of congenital 
tyrosinaemia 


Sir, 

I read with interest the paper by Evans and Sardharwalla.' 
The prolongation of Reptilase clotting time due to the 
patients’ dysfibrinogenaemia, in addition to other coagula- 
tion factor deficiences with the exception of antihaemo- 
philic factor, was discussed without taking into considera- 
tion the noticeably low fibrinogen concentrations. With 
only one exception (case 2—see Table)! fibrinogen con- 
centrations were lower than 1 g/l, which suggests that 
coagulation tests to determine fibrin formation should be 
interpreted very cautiously. Dysfibrinogenaemia in liver 
disease has been shown in patients in whom fibrinogen 
concentrations were either taken into consideration? or 
recorded as being greater than 1 g/l.” 

In addition, the diagnosis of congenital tyrosinaemia 
depended on raised tyrosine and methionine concentra- 
tions (there was sibling history and necropsy in case 3). 
Ninety nine per cent of tyrosine is degraded in cytosolic 
homogentisic pathways, including tyrosine transaminase 
which is affected in almost ail chronic hepatic disease, 
especially cirrhosis.4 In addition, therefore, to serum 
tyrosine concentrations other studies related to hepatic 
enzyme values would be more convincing. There is some 
evidence that liver disease in this condition starts pre- 
natally and precedes hypertyrosinaemia, which develops 
postnatally.” We bad a patient with hereditary tyrosi- 
naemia whose serum tyrosine and ‘urinary 2-4 dini- 
trophenylhydrazine concentrations respectively were five 
and 10 times those of the controls. Despite a low protein 
diet he developed a liver tumour at about 5 years of age, 


and at necropsy hepatocellular carcinoma was found.° This 
may indicate a serious prognosis for these patients. 
Finally, I should like to point out that the statement: 
‘Galactosaemia was excluded by finding normal activity of 
red cell galactose-1-phosphate uridyl transferase’’ does not 
exclude the possibility of galactokinase deficiency.’ 
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Role of aldosterone in late 
hyponatraemia 


Sir, 
I read with interest the report by Al-Dahhan ef al on the 
beneficial effect of salt supplementation on the clinical 
course of low birthweight preterm infants.' On the basis of 
the lower urinary potassium:sodium ratio seen in sup- 
plemented preterm infants, the authors concluded that 
‘... Salt supplements cause some suppression of aldo- 
sterone secretion’ and ‘the tubule is capable of responding 
to the hormone’. 

This statement may give the false impression that the 
role of aldosterone in the development of late hyponat- 
raemia has not yet been studied. In fact, in recent years 
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several clinical studies have already been carried out in 
preterm infants showing that: 

(1) In response to the renal salt wasting, negative 
sodium balance, and fall in the plasma sodium value, 
excessive increase occurs in the activity of the renin- - 
angiotensin-aldosterone system.” 

(2) The increased aldosterone secretion rate results in a 
rapid improvement of distal tubular sodium reabsorption 
and contributes to the re-establishment of positive sodium 
balance.” 6 

(3) By giving supplemental sodium the activity of the 
renin-angiotensin-aldosterone system may be suppressed’ ® 
even to the degree seen in neonates of the same postnatal 
age. 

The results presented by Al-Dahhan et ai, therefore, 
provide only indirect evidence to confirm these previous 
observations. 
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Book reviews 


Visual Disorders in the Handicapped Child. 
(Paediatric Habilitation Series, vol 5). By 
J L Goble. Pp 304: Sfr 127 hardback. 
Marcel Dekker, 1984. 


The introduction to this book states that it 
is aimed at non-ophthalmologists, particu- 
larly physicians, paediatricians, and neur- 
Ologists, but that it would also be of 
interest to teachers, therapists, and nurses 
working with visually impaired children. 
One third of the book is devoted to general 
considerations of the development and 
assessment of vision, and the effects of 
visual loss on development and the child’s 
schooling, while the later sections include 
detailed discussions of ophthalmic condi- 
tions occurring in handicapped children. 
This a very readable book which despite 
its relative brevity covers the ground well 
and is up to date; with each chapter 
accompanied by a comprehensive list of 
references. In the later sections it has not 
always been possible to eliminate jargon 
completely, but nevertheless I feel that the 
conditions discussed and their management 
are handled with skill and clarity. 
Inevitably there are minor typographical 
errors and in some chapters I would have 
placed a different emphasis on the ma- 
terial, for example, the STYCAR tests are . 
dismissed in six lines. On the whole, 
however, Dr Goble has achieved his object 
and produced a book which I am very 
pleased to possess. 


BARRY JONES 


End Stage Renal Disease in Children. 
Edited by R N Fine and A B Gruskin. Pp 
586: £60-00 hardback. W B Saunders, 
1984. 


One problem with the increasing trend to 
subspecialise in paediatrics is that it is 
difficult for the general paediatrician to 
keep up to date with recent developments. 
This is especially true of end stage renal 
failure because of its relative rarity and the 
special techniques of treatment involved. 
Or is it? 

Richard Fine and Al Gruskin have 
edited this book with a formidable list of 
international contributors, many of whom 
are pioneers in the treatment of end stage 
renal failure of children. It is in four parts. 


Tke first concerns dialysis techniques 
with helpful chapters ranging from practi- 


` cal advice about the treatment of infants 


and nursing regimens to theoretical math- 
ematical models of dialysis efficiency. 
Haemodialysis and continued ambulatory 
peritoneal dialysis are reviewed extensively 
and there is a small section about haemo- 
perfusion. Surprisingly, there is little about 
the techniques of haemofiltration, which is 
being used increasingly in Europe. 

Tte second part of the book is concerned 
with the clinical manifestation of renal 
failure with contributions about the prob- 
lems of nutrition, physical and sexual 
maturation, and the effects of uraemia on 
othe: organs. 

Renal transplantation is covered in the 
third part which includes a chapter on 
immunology as well as other practical 
aspects of transplantation. 

In a book about modern technological 
achievements it is good to see the final part 
devoted to psychosocial aspects, including 
a small section on the care of the terminally 
ill child which will be of interest to all who 
are zoncemed with the management of 
children with end stage renal failure. 

A general paediatrician having read this 
book would be abreast with current trends 
in the treatment of end stage renal failure 
but uf is more likely to be used by him as a 
teference book. The paediatric nephrol- 
ogist will find it a valuable addition to his 
bookshelf. 


J T BROCKLEBANK 


An Introduction to Recombinant DNA. By 
A EH Emery. Pp 223: £6:75 paperback. 
John Wiley and Sons, 1984. 


Despite the spate of review articles and 
books on the ‘new technology’ of DNA 
manipulation, further offerings continue to 
appear. The stage has been reached where 
new books on the topic have to be excep- 
tiongl to justify publication. Fortunately, 
Professor Emery’s book fulfils such a de- 
scription. Geneticists and paediatricians 
will know that he is the author or editor of 
many clear, well aimed, and successful 
books (although the suggestion on page 
178. that his Elernents of medical genetics 
has reached the 46th edition must be wish 
fulfilment). 
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His new- book is not a text book, an 
unusual in several respects. Firstly, i 
well organised, well illustrated, and cow 
a great deal of ground. Secondly, i 
extremely up to date (although to say A 
the fragile site at Xq27 has already b 
cloned (Table 6.1, p 106) is pushing it a 
and lastly it is very readable. While it mr 
not be true to say that ‘I couldn’t pu 
down’, I can say that ‘I couldn’t w 
picking it up again’. Surprisingly, seri 
attempts at denaturation, by inadvert 
immersion of the book in cocoa or a 
bath late at night failed, thus allowing 
to reach the end. 

Topics covered include DNA structu 
function, and technology; gene mappi 
pathology, and treatment; and gene 
counselling and the prevention of gene 
disorders. It is impossible, however, to 
justice to the full range of topics and use 
information included; I can only reco 
mend that anyone interested obtains a cc 
and reads it from cover to cover. 


P 
i 


ww 


R M WINH 


Differential Diagnosis in Pediatric Ra 
ology. By L E Swischuk. Pp 436: £72 
hardback. Williams and Wilkins, 1984 


The author notes that the radiologist | 
frequently to produce a differential diagr 
sis, weighted if possible. In incorporatin, 
greater amount of text and illustrations 
Swischuk has planned a text book go 
beyond a basic ‘gamuts’ format; this h 
however, resulted in an expensive 436 pi 
volume! There is much good mater. 
some new, and some familiar from ' 
author’s previous publications. 
Differential diagnosis is based on bc 
systems with an extensive use of tables 
aid the process. There are good referen 
for each subsection. Many conditions: 
ferred to, particularly in the bone secti 
would require further reading for any 
not familiar with them. The book provi 
a useful learning system -for differen 
diagnosis and as such should be of part 
lar use to the radiologist who is undergc 
further training in paediatric radiolog 
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Anew milk drink specially made for babies 
-6 months and older and nutritionally superioz 
to cow’s milk. That’s Progress. 


By the age of four months a baby’s digestive system 
aturing to cope with changing nutritional needs, been specially formulated for the older baby by Wyet! 
h as extra protein intake. Nutrition, makers of Britain’s most popular baby 

Even when solids are introduced milk is stilla very milk-food. 
dortant source Of nutrients. 

Both the DHSS! and the European Society for 
diatric Gastroenterology and Nutrition (ESPGAN)? 
ise against the early introduction of doorstep cow's 

"z, In fact, it may be beneficial to avoid it for the first 
nonths. ESPGAN have set out guidelines for and 
ymmend the use of a follow-on formula rather than 
/’s milk. 

PROGRESS is such a formula, for babies four to six 
iths and older. Progress is not intended to replace 
istfeeding. Given in conjunction with solids it 
vides more complete nutrition than cow’s milk. 

Boiling of cow's milk depletes vitamins such as 
ad C and of course, diluting with water lowers all 
‘ients. 

Parents will be pleased to know Progress contains 
| complement of vitamins and minerals especially 
and vitamins A, C, D and E which are insufficient in 
s milk. The all vegetable fat blend contains a lot less 
cated fat than cow’s milk, with energy provided 
ily from carbohydrate rather than fat. 


You will be pleased to know that Progress has 











ROM 4 TO 6 MONTHS ONWARDS 


> P ‘ P 
Progress has 67% more carbohydrate than cow’s _ More suitable than cow’s milk for older babie 
-and the high quality protein is readily usable for | | 4 Wyeth Nutrition 
ling of body tissue. M4 Leading the way 
Wyeth Laboratories, Huntercombe Lane South, Taplow, Maidenhead, Berks. SLO OPI 
nees 1. D.H.S.S. (1980) (Revised 1983) HMSO Report No. 20. Present Day Practice in Infant Feeding 5.2.1 2. ESPGAN Committee on Nutrition (1981) Guidelines on Infant 


n 11. Recommendations for the composition of follow up formula and Beikost. Acta Paediatr Scand., Suppl. 287 


_ whatever | 
his mum worries 


about, it won't 
be his asthma. 


Regular Intal therapy can give real protection from asthmatic 
attacks, minimising both incidence and severity.' 











With reduced anxiety, there is less need to resort to symptomatic 
medication such as bronchodilators? or oral corticosteroids? 


Current investigations suggest 
that these improvements are accompanied by a reduction 
of cellular infiltration in bronchial mucus4 
Which indicates that Intal therapy may have a beneficial effect 
on the underlying pathology of asthma. 


Because the Intal routine can be integrated unobtrusively 
into the day's normal activities, the asthmatic child can get on 
with the real business of growing up. 


Hell be more at ease with his condition. 
And so will his parents, teachers and friends. 
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Presentation Intal and Intal Compound Spincaps* both contain 20mg Sodium Cromoglycate B.P lsoprenaline Sulphate (O 1mg) ts 
included in Intal Compound Spincaps. The powder from Spincaps is inhaled using the Spinhaler* or Halermatic’ which work by the 
patients inspiratory effort. The Intal Inhaler is a metered dose pressurised aerosol delivering 200 inhalations of 10mg Sodium 
Cromoglycate Intal Nebuliser Solution is presented in ampoules each containing 20mg Sodium Cromoglycate in 2ml sterile 
aqueous solution. Indication Preventive treatment of bronchial asthma, including the prevention of exercise-induced asthma 
Dosage and Administration Adults and children the normal dose is one Spincap (Intal or Intal Compound) two puffs of Inhaler or one 
ampoule of Nebuliser Solution to be inhaled four times daily Intal Nebuliser Solution is administered from a suitable power-operated 
nebuliser Since Intal therapy is preventive it is important that the patient is instructed to maintain regular dosage as distinct from 
intermittent use to relieve symptons. Side effects With the powder formulations of Intal. irritation of the throat and trachea may occur 
in patients sensitive to the inhalation of dry powder. Although it has not been reported for the Inhaler or Nebuliser Solution, rare 
cases of severe bronchospasm have occurred following the administration of Intal Spincaps using a Spinhaler Precautions For Intal 
Compound the precautions normally applying to isoprenaline should be observed Withdrawal of therapy This should be done 
progressively over one week. Symptoms may recur Any previous steroid therapy should be reinstated prior to the withdrawal of Intal 
Basic NHS Cost and Product Licence Number Intal (per 100 Spincaps) £10 07 PLO113/5022 Intal Compound (per 100 Spincaps 
£8.19 PLO113/5023. Intal Inhaler (per 200 inhalations) £1095 PLO113/0080 Nebuliser Solution (per 48 ampoules) £8.2¢ 
FisON PLO113/0068_ Fisons plc—Pharmaceutica! Division pagent igh, Leicestershire LE110BB “Registered Trade Mark ¢Fisons plc 
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This Meeting, under the aegis of the 
Children’s Committee of the British 
Diabetic Association, will be of interest 
to all members of the Diabetic Health 
Care Team. 


Accommodation at Hiatt Baker Hall, 
Bristol University. 


Application forms and programme from 


Dr D C L Savage, 

Royal Hospital for Sick Children, 
St Michael’s Hill, 

Bristol, BS2 8BJ. 


Tel. 0272 215411. Ext. 447. 


STATISTICS IN 
PRACTICE 


STATISTICS AND ETHICS IN MEDICAL 
RESEARCH Douglas G Altman 


STATISTICS IN QUESTION Sheila M Gore 


No doctor can afford to ignore statistics: 
most modern medical research uses 
Statistics. This important and authoritative 
book, which is a collection of articles 

that have appeared in the BMJ, provides 
clear information on designing studies, 
applying statistical techniques, and 
interpreting studies that use statistics. It 
can be easily understood by those with no 
Statistical training and should be read by 
all those who want to keep abreast of 
new developments. 


Price: Inland £8.00; 
Overseas £11.00,USA $19.00 
(including air mail postage overseas) 


Order your copy now 

From: The Publisher, British Medical Journal, 
BMA House, Tavistock Square, 

London WCIH 9JR 

or any leading bookseller 








Humulin 


Human Insulin (crb) 


‘HUMULIN’'S Y ‘HUMULIN'I Y ‘HUMULIN' Zn¥ 
Human insulin (crb) Presentation: Humulin S: A sterile, 
aqueous solution of human insulin (crb), 40, 80 and 
100 IU/ml. Humulin |: A sterile suspension of isophane 
human insulin (crb),40,80 and 100 IU/ml.Humulin Zn: 
A sterile suspension of crystalline human insulin 

(crb), 100 IU/ml. Uses: For the treatment of insulin- 
dependent diabetics. Dosage and Administration: The 
dosage should be determined by the physician, 
according to the requirements of the patient. Humulin 
S may be administered by subcutaneous, intramuscular 
or intravenous injection. Humulin | and Humulin Zn 
should be administered by subcutaneous or 
intramuscular injection only. Humulin S may be 
administered in combination with Humulin | or 
Humulin Zn as required. Humulin | and Zn: Rotate vial 
in palm of hands before use to re-suspend. Mixing of 
insulins: The shorter-acting insulin should be drawn 
into the syringe first, to prevent contamination of the 
vial by the longer-acting preparation. It is advisable to 
inject immediately after mixing. Contra-indications, 
Warnings, etc. Contra-indications: Hypoglycaemia. 
Under no circumstances should Humulin | or Humulin 
Zn be given intravenously. Precautions: Usage in 
pregnancy: Insulin requirements usually fall during the 
first trimester and increase during the second and third 
trimesters. Transferring from other insulins: A small 
number of patients transferring from insulins of animal 
origin may require a reduced dosage, especially if they 
are very tightly controlled and bordering on 
hypoglycaemia. The risk of hypoglycaemia can be 
considered minimal if the daily dosage is less than 40 
IU. Insulin-resistant patients receiving more than 100 
IU daily should be referred to hospital for transfer. Side 
effects: Lipodystrophy, insulin resistance and hyper- 
sensitivity have rarely been reported. Legal Category: P 
Package Quantities: 10ml glass vials in packs of 5. 
Price: Humulin S: 40 |U/ml £2.70, 80 IU/mI £5.40, 
100 1U/ml £6.44. Humulin I: 40 IU/mI £2.70, 80 
[U/ml £5.40, 100 IU/ml £6.44. Humulin Zn: 100 
[U/ml £6.44. 

Product Licence Numbers: 

HumulinS 40 IU/mI 0006/0163 

HumulinS 80 IU/ml 0006/0164 

HumulinS 100 IU/mI 0006/0165 

Humulin! 40 |1U/m! 0006/0166 

Humulin! 80 IU/mI 0006/0167 

Humulin! 100 IU/mI 0006/0168 

HumulinZn 100 IU/ml 0006/0179. 

Date of preparation: December 1983. Full Prescribing 
Information Available From: Eli Lilly and Company 
Limited, Kingsclere Road, Basingstoke, Hampshire, 
RG21 2XA. Telephone: Basingstoke (0256) 473241 
‘HUMULIN’ is a trade mark. HU68 Dec '83 

1. Johnson I.S., Diabetes Care 1982, Vol. 5, Suppl. 2, 
4-12. 2. Fineberg, S.E. et al, Diabetologia 1983, 25, 


(6) 465-469. 
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In 1982 a new form of insulin was 
launched on the U.K. market. 

Humulin. It’s outstandingly pure." 
And it’s less immunogenic than animal 
insulins” 

Hence it produces fewer antibodies. * 
Basically, Humulin uses genetic engineering 
and the techniques of recombinant DNA 
technology as the method of manufacture. 

Which means it can be produced 
economically and in large quantities for 
years to come. 

In spite of this, however, many young 
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diabetics like Matthew are still being 
prescribed purified pork insulin. 

Why? We don't really know. But what 
we do know is that the future is likely to 
see all patients on human insulin. 

So why shouldn’t they be prescribed 
it now? After all, it’s available in a variety 
of formulations to suit differing needs. 


Humulin 


European Journal of 


Pediatries 





Incorporating 


ACTA PAEDIATRICA BELGICA 


Volume 143 Number 3 January 1985 


The plonesrs of pediatric medicine 165 


Review 


Etretinate therapy In chikiren with severe keratinization 
defects 
H.Traupe, R.Happle 166 


Editorial note: Teratogeniclty of vitamin-A analogs 
J.Spranger 170 


Original investigations 
Urinary catecholamine levels in the newborn infant 
Q.M. Maxwell, S.Crompton, A Davies 171 


Prediction of type 1 diabetes mefiltus—a report on three 
casos 

G.J. Bruining, J. L Molenaar, B. M.de Jongh, R.S.R. Aarsen, 
H.K.A. Visse 176 


Lymphocyte phosphorylase kinase activities In the sexinked 
form of River phosphorylase kinase deficiency 
K. Gof, Y. Morishita, S. Kodama, T. Takahashi, T.Matsuo 179 


The effect of age and body size on the urinary excretion of 


C-peptide from birth to 14 years of age 
G. Gács, P. Jakabfi, .Zubovich 183 


Transient acute disc swelling assoclated with Improved 
metabolic control in an adolescent with type] diabetes: 
role of dexamethazone therapy 

H. Dorchy, D. Toussaint, C. Verougstraete, B.Lemiere 187 


- The effect of dopernine administration on the activity of the 
renin-angiotensin-aldosterone system in sick preterm infants 
E. Sutyok, |. Seri, T. Tulassay, J. Kiszel, T.Ert! 191 


Effects of propranolol during pregnancy and development 
of rats. IL Adverse offects on development 
N. Schoenfeld, O. Epstein, M. Rosen, A.Atsmon 194 


Acute and chronic effects of carbamy! glutamate on blood 
urea and armmnonia 
J.-E.O'Connor, A. Jordà S.Grisolla 198 


Oral BVDU treatment of varicella and zoster In chikiren 
with cancer 
Y. Benoit, G. Laureys, M.-J. Delbeke, E. De Clercq 198 


A caso of lipogranulomatosis Farber: some clmical and 
ultrastructural aspects 
U. Burck, H. W., Moser, H. H. Goebel, R.Gritttner, K.R. Held 203 


Pharyngeal dermoki leading to respiratory failure in a 
neonate 


R.McD. Simpson, A. L. Sorbie, K.A. McLay, P. Duffty, D.J. Uoyd 
209 


Short communications 


Intestinal obstruction due to peritonea! adhesions 
as a complication of peritoneal dialysis for neonatal 
monendia 


hyperam 
W.L Nyhan, J. Wolff, S.Kulovich, A. E Shumacher 211 


Intestinal perforation associated with Indomethacin 
treatment in premature Infants 
G. KGhi, L. Wille, M. Bolkentus, H.W.Seyberth 213 


Primary hypothyrotdiam associated with pituitary 
enlargement, slipped capital femoral epiphyals arxi cystio 
ovaries 


Y. Nishi, H. Masuda, H. hWwarnori, T. Urabe, Spee eae 
T.Usu 216 


Pseudotumor cerebri and nutritional rickets 
A.R.De Jong, C.A Callahan, J.Welss 219 


Cushing's disease due to an unusually targe adenoma of the 
pituitary gland in infancy 

H. Stegner, D. K. Lüdecke, M. Kadmmka-Lovrencié, N. Stahnke, 
R.P.Wiig 221 


The distribution of radiant power in a phototherapy unit 
equipped with a metal halide lamp 
P. Eggert, C.Stek 224 


information: Volume 144 (6 benuea} wil appa in 1985. infarrmation about obtaining back volumes and microform editions 


Subecription 
evellabie upon request. 

arth America. Annual eubecription rate: midi poh aon 
Fcliadng Caniago charges. Sabsarghors se are aiarad with pre- 


Reaver 


ary. should be addressed to: Verlag 
York ino., Service Center Secaucus, 44 artz 
NJ 07004, USA, TeL 201) 348-4033, Telex 023-126 0% 


Springer International 


be 
a Ren as Sr ae tea 
Tex 01-9893319. 


NEW 
DRUGS 


In the past few years the number of 
important new drugs and our 
understanding of pharmacology 
have continued to increase. Reliable 
and unbiased information on the 
therapeutic use of these agents is, 
however, not always readily 
available. Articles recently 
published in the BMF on entirely 
new groups of drugs — H; receptor 
antagonists, calcium antagonists, 
captopril — and on new members of 
groups of drugs already available — 


beta-blockers, tranquillisers, 
hypnotics, diuretics — fill this gap 
and are now collected together in 
book form. Busy practitioners will 
find that this comprehensive review 
allows them to make a more rational 
choice of treatment. 


Price: Inland £6.50; 

Overseas £7.50/USA$13.00 
(Inland £6.00; 

Overseas £7.00/USA$12.00 

to BMA members) 

including postage, by air overseas 


Payment must be enclosed with order 


Order your copy now 
From: The Publisher 
British Medical Journal 
BMA House 
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ceftazidime 


PRESCRIBING INFORMATION 


Presentation. Fortum for Injection is supplied in vials containing 500mg, 1g and 2g 
ceftazidime (as pentahydrate) with sodium carbonate 


Uses. Fortum is a bactericidal cephalosporin antibiotic which is resistant to most beta- 
lactamases and is active against a wide range of Gram-positive and Gram-negative 
bacteria 

lt is indicated for the treatment of single infections and for mixed infections caused by 
two or more susceptible organisms. Fortum, because of its broad antibacterial spectrum, 
may be used alone as first choice drug, pending sensitivity test results. 


Dosage and administration. The usual adult dosage is in the range 1g to 6g i.m. or i.v 
per day and by the i.p. route 125-250mg/ 2 litre of dialysis fluid (see Data Sheet for 
details) 


Contra-indication. Fortum is contra-indicated in patients with known hypersensitivity to 
cephalosporin antibiotics 


Precautions. Cephalosporins may, in general, be given safely to patients who are 
hypersensitive to penicillins. Care is indicated in patients who have experienced an 
anaphylactic reaction to penicillin 

Cephalosporin antibiotics at high dosage should be given with caution to patients 
receiving concurrent treatment with nephrotoxic drugs. Clinical experience with Fortum 
has shown that this is not likely to be a problem at the recommended dose levels. 
Reduce dosage when renal function is impaired (see Data Sheet) 

As with all drugs, Fortum should be administered with caution during the early months 
of pregnancy and in early infancy. Fortum is excreted in human milk in low 
concentrations. 

Fortum does not interfere with enzyme-based tests for glycosuria. Slight interference 
with copper reduction methods may be observed. Fortum does not interfere in the 
alkaline picrate assay for creatinine 

Fortum and aminoglycosides should not be mixed in the same giving set or syringe 

As with other broad spectrum antibiotics, prolonged use of Fortum may result in the 
overgrowth of non-susceptible organisms (e.g., Candida, Enterococci) which may 
require interruption of treatment or adoption of appropriate measures 


Side effects. Fortum is generally well tolerated with only infrequent adverse reactions, 
e.g., pain and/or inflammation after i.m. administration and phlebitis and/or 
thrombophlebitis after i.v. administration, rashes, fever, pruritus, gastro-intestinal 
disturbances, headache, dizziness, paraesthesiae and bad taste. Transient changes in 
laboratory values may occur including: eosinophilia, a positive Coombs’ test, 
thrombocytosis and slight rises in hepatic enzymes 


Basic NHS cost (exclusive of VAT). The basic NHS cost of Fortum is £9.90 per gram 
Available in packs of: 5 x 500mg, 5x 1g and 5 x 2g vials and an infusion pack of 5 x 2g 
vials 


Product licence numbers. 500mg: 0004/0292. 1g: 0004/0293. 2g: 0004/0294 
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broad spectrum combination therapy! >° 
Fortum provides first line treatment without 
aminoglycoside toxicity. 
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Annotations 


Outcome for children subject to non-accidental injury 


Systems for identifying children at risk of child 
abuse, for intervening when children are abused, 
and for then monitoring their progress are widely 
established. The parameters for evaluating the 
effects of intervention and for determining the 
outcome for individual children and their families, 
however, are poorly defined. 


Difficulties in evaluating outcome 


In evaluating the effects of intervention and even- 
tual outcome of abused children, reported studies 
have experienced many practical difficulties. Firstly, 
the sample size of studied groups is frequently small 
and follow up of families may be difficult. The 
information obtained may be incomplete—up to 
63% of injured children have been reported lost to 
follow up.' ~ This in itself indicates that support for 
abused children and their families is often inad- 
equate. 

Secondly, distinctions need to be drawn between 
varieties of child abuse. This term encompasses not 
only non-accidental physical injury but also neglect, 
emotional deprivation, some subjects with failure to 
thrive, and sexual abuse. The outcome for any one 
of these may well not be the same as for the others. 
What happens to the sexually abused child is 
particularly dependent on management strategies. 
Without thorough assessment of family dynamics 
and sensitive use of available legal and treatment 
resources, further sexual abuse may occur with 
failure of normal development of adult sexual 
behaviour.! ° * 

Thirdly, the difficulties of using control groups 
need to be recognised. This has been discussed by 
Lynch and Roberts’ who point out the problems 
inherent in selecting control families. The ideal 
family, where perfect child rearing techniques exist, 
is probably impossible to identify, and such a family 
would not control for the environmental influences 
that determine the outcome of child abuse. If the 
control families have similar parental personality 
characteristics to abusing families, the children 
within these families may, at some stage, be abused 
but without this being identified. 

Fourthly, the criteria used to measure outcome 
merit consideration. Survival alone is insufficient 
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and there is a need to include assessment of 
children’s physical progress, emotional develop- 
ment, educational status, and re-injury rate. Atten- 
tion must also be paid to what changes have taken 
place within the family. The interpretation of 
whether intervention has been successful may also 
vary between the professionals involved. 

It is against this background that research on the 
outcome for abused children must be evaluated. The 
published reports include those on children who had 
multiple skeletal injuries,” * who were admitted to a 
family therapy unit. ” who were taken into the care 
of the local authority,” and those with injuries 
ranging from mild to severe. 


Death and subsequent injury 


Mortality rates, including deaths from subsequent 
injury, from the long term consequences of abuse or 
from unrelated causes, have been described in those 
children who survived their original injury. In recent 
follow up studies rates of 2- 5% and 2%° have been 
reported. These contrast with earlier studies where 
the rates were 15%" and 11%.’ Mortality rates alone 
cannot, however, be used as the sole criterion of 
effective intervention. Similarly re-injury rates can 
be misinterpreted. Once the initial incident has been 
identified minor injuries will be more readily de- 
tected as a result of professional monitoring of the 
family, the subsequent injuries being less severe 
than the original one. Rates quoted have been 30%" 

in the United States and 20%° and 10%° in the 
United Kingdom. 


Physical and neurological development 


Abnormalities of physical and neurological develop- 
ment have been reported after abuse. In many 
children the abnormalities existed before the orig- 
inal incident. It has been suggested that in as many 
as 20% of children with cerebral palsy, abuse was a 
contributory factor or a response to the handicap- 
ping condition.’ This has not been shown to be so in 
Liverpool where 2-5% of children with cerebral 
palsy have been abused. I0 Failure to thrive is 
recognised as being a feature that is detected both 
before and after abuse. Although it is often sug- 
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gested that provision of a stable environment alone 
can reverse non-organic failure to thrive, where 
growth has been studied, growth retardation has 
been found in up to 31% of children at follow 
up.’ * > Ill health and neurological handicap are also 
features of abused children. While severe impair- 
ment of neurological function is easily identified 
(occurring in 10% of children)*° minor motor 
dysfunction may not be detected unless specific 
neurological assessment is performed. When an 
abused and sibling group have been compared it has 
been found that the proportion of. minor neuro- 


_ logical handicap was similar in both.’ 


Emotional and behavioural disturbance 


Emotional problems in abused children may be a 
result of poor parenting or home environment. 
Prolonged stays in hospital, uncertainties while case 
conferences are convened and legal action consi- 
dered, and lack of communication with parents may 
prejudice the outcome from an early stage and must 
also be considered as causative factors. The greater 
the number of placements a child has after the abuse 
is detected, the less likely he or she is to have a 
satisfactory outcome.° The behaviour of emotion- 
ally disturbed children may also contribute to poor 
school performance. This may be compounded by 
the abused child’s low self esteem and social 
isolation.! 


Intervention strategies 


The methods of intervention may influence the 
outcome for the abused child. While there is no 
clear evidence that one form of intervention is more 
effective than another, once a child has been abused 
it is important that an early decision be made 
regarding his future. Failure to do so results in 
multiple placements, delayed and inadequate 
attempts at rehabilitating the child at home with his 
parents, and the possibility of poor physical, emo- 
tional and intellectual development. 

Breakdown rates are high for children placed in 
long term care especially for older children and 
those who have spent some time previously in 
care.” |! The emotional disturbances experienced by 
children before abuse is detected may well play a 
major role in causing breakdown of placements. 
These then fail because support is not given to the 
foster parents and the child throughout the place- 
ment period. 

When children are allowed home, either after the 
initial presentation or after a period of short term 
care, those who fare best are those for whom there 


has been an important change in family circum- 


- stances, and intensive therapeutic support both 


precedes and follows the return to the family.° This 
support can ideally be provided through a family 
therapy unit, and in such a unit children who have 
gone home with their parents after intensive therapy 
have fared better than’ those who were removed 
from their parents.” Unfortunately, such units are 
not readily available and most abused children and 
their families depend on support from local agencies 
in the community. In such circumstances non- 
professionals, including the extended family, may 
have an important role in providing this support and 
should be included when therapeutic regimens are 


being planned.® 


Conclusion 


Even given our inadequate evaluation criteria, 
especially for emotional development and family 
functioning, it is clear that children who have been 
abused may well do poorly. This failure of present 
intervention regimens indicates not only a need for 
their improvement but also that prevention of child 
abuse must be the ultimate aim. 
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Risks and benefits of intensive treatment of 


acute leukaemia 


Over 90% of children with acute lymphoblastic 
leukaemia will achieve remission with simple induc- 
tion treatment. Given treatment to prevent overt 
leukaemic infiltration of the central nervous system 
(central nervous system prophylaxis) and continuing 
moderate dose (so called maintenance) chemo- 
therapy, many will remain in remission for 3 to 4 
years. Yet experience over the past 15 years has 
shown that this approach will cure only a minority of 
children. If leukaemic relapse occurs, particularly in 
the bone marrow during treatment, the outlook is 
very poor with few patients surviving more than a 
further 1 to 2 years. Remission is now achieved in 
most children with the rarer acute myeloid leu- 
kaemia but using conventional maintenance treat- 
ment the long term relapse free survival rate is not 
greater than 15%. 


Classification and risk groups 


The past few years have seen increasing emphasis on 
identification of prognostic factors in acute lym- 
phoblastic leukaemia, as determined by clinical 
features at presentation, initial leucocyte count, and 
the morphological, immunological, and cytogenetic 
features of the leukaemic blast cell.’ This approach 
has made it possible to stratify patients into ‘risk 
groups’ with the aim of identifying those who might 
benefit from more intensive treatment and those in 
whom treatment might perhaps be reduced. This 
Stratification is necessary to select patients for 
different treatment regimens but it should be noted 
that the importance of individual prognostic factors 
(for example, sex) may well vary with the individual 
treatment protocol. Moreover, even the most opti- 
mistic selection of a ‘good risk group’ does not 
predict greater than 75 to 80% disease free survival, 
thus assuming treatment failure in 25%. 

The treatment of acute myeloid leukaemia has not 
progressed to the point where risk groups can be 
identified with confidence, although certain associa- 
tions have been noted, for example the prevalence 
of monocytic leukaemia and central nervous system 
involvement in infants. 


Does more mean better? 


Does more intensive treatment in patients with 
acute leukaemia, particularly those at high risk of 
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treatment failure, improve the proportion of 
patients achieving long term remission and perhaps 
cure? The most widely publicised form of intensive 
treatment is the use of high dose chemotherapy, 
usually with total body irradiation followed by 
subsequent infusion of bone marrow. The safety of 
bone marrow transplantation will almost certainly 
be improved by measures to reduce the incidence of 
graft verus host disease and this may increase the 
number of potential recipients by permitting wide- 
spread use of haploidentical donors or donors from 
a registry. The use of autologous bone marrow for 
rescue obviates the risk of graft versus host disease 
but complete success probably requires removal of 
residual leukaemic cells while preserving sufficient 
normal haemopoietic progenitors to enable the graft 
to take. Ultimately, however, the success of this 
form of short term intensive treatment depends on 
the ability of chemotherapy or total body irradia- 
tion, or both, to eradicate the leukaemia. Thus bone 
marrow transplantation as a form of treatment must 
be assessed in direct comparison with alternative 
Strategies, not only with respect to the cure rate but 
also to short and long term morbidity. 


Lymphoblastic leukaemia 


Measures to prolong marrow remission. The hy- 
pothesis that early intensification of treatment 
in children with acute lymphoblastic leukaemia 
reduces the subsequent risk of bone marrow relapse 
remains unproved, although there is increasing 
circumstantial evidence to support it. Certainly 
many studies purporting to show no benefit could be 
criticised on the grounds of choice or dose of drugs 
administered. | 

The best published reports on prolongation of 
haematological remission in acute lymphoblastic 
leukaemia are those of the West German study 
group whose protocols comprise an intensive eight 
week induction schedule with additional treatment 
for patients deemed at high risk of relapse, and 
fairly simple maintenance treatment. Unfortunately 
the components of this treatment were not evalu- 
ated in a prospective randomised study and so the 
value of each phase remains uncertain.’ It is likely 
that this approach involves overtreatment of an 
appreciable proportion of patients since a high long 
term survival rate can be achieved in good risk 
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patients (defined by age and leucocyte count), by 
three drug induction treatment and simple 
maintenance.’ 

It is apparent in retrospect that the previous 
generation of Medical Research Council trials, using 
one week of L-asparaginase only and reduced 
chemotherapy during and after cranial irradiation, 
did not comprise sufficiently intensive treatment for 
many patients. The introduction, in the Medical 
Research Council’s UKALL VIII, of prolonged L- 
asparaginase and strict criteria for maximum drug 
dosage throughout treatment seems to have halved 
the marrow relapse rate in comparison with pre- 
vious schedules. It is planned that the next trial 
(UKALL X) should investigate the value of further 
early intensification of treatment. 

There is no evidence, however, that more 
complicated maintenance (continuing treatment) 
schedules improve prognosis in standard or high risk 
patients.! 4 The optimum length of treatment in 
acute lymphoblastic leukaemia clearly depends on 
the type and intensity of previous treatment (for 
example the lack of maintenance after bone marrow 
transplantation) but it may be that increased inten- 
sity of early treatment will allow the subsequent 
duration of treatment to be curtailed. 


Bone marrow transplantation. Bone marrow trans- 
plantation is the treatment of choice for children 
with acute lymphoblastic leukaemia, in second 
marrow remission, who have a suitable donor.” í 
Nevertheless, like all forms of treatment it is 
attended by a considerable risk of leukaemic re- 
lapse. Patients who fare best are those with long first 
remissions: children relapsing within the first year or 
so of treatment are less likely to be cured. It remains 
to be seen whether more intensive conditioning 
regimens or fractionation of total body irradiation, 
or both, will provide more effective control of 
leukaemia. 

Although children with central nervous system 
relapse as a first event survive-longer, there is a high 
risk of subsequent marrow relapse even in patients 
` receiving further systemic intensification, and the 
role of bone marrow transplantation in treatment 
merits evaluation.’ Treatment of boys with occult 
testicular leukaemia or isolated relapse off treat- 
ment with local irradiation and chemotherapy is 
effective in many cases but bone marrow trans- 
plantation should be considered in those who 
develop overt testicular disease during chemo- 
_ therapy, since their prognosis is poor." 

The role of bone marrow transplantation or 
autologous bone marrow transplantation in first 
remission is not determined. High dose chemo- 
therapy and total body irradiation may afford more 


effective control of leukaemia than longer term low 
dose chemotherapy (although preliminary reports 
suggest it is attended by a substantial relapse rate.” 
Transplantation should be considered for patients 
known to have a very poor prognosis such as Ph’+ve 
acute lymphoblastic leukaemia, the more recently 
described t*/11, and the rare B-acute lymphoblastic 
leukaemia. Multivariate analysis of prognostic fac- 
tors in acute lymphoblastic leukaemia does not 
suggest that any other .immunological subtype 
carries independent prognostic importance so that 
selection of high risk cases should be based on a risk 
scoring system or the initial leucocyte count, which 
remains in most studies the strongest determinant of 
prognosis.! We are presently considering trans- 
plantation in first remission for patients who present 
with a leucocyte count in excess of 100*10°/1 and 
comparing the outcome with that in patients with no 
available donor who receive early intensification 
treatment. 


Acute myeloid leukaemia 


The most encouraging results in the treatment of 
acute myeloid leukaemia have hitherto been re- 
ported in patients receiving bone marrow trans- 
plantation in first remission from an HLA identical 
sibling donor: overall disease free survival rates of 
up to 50 to 60% have been reported in children.!” 
Meanwhile, however, the results of chemotherapy 
have improved, again particularly in young patients. 
There are now several published reports of series of 
patients, usually treated at single centres, with 
projected long term disease free survival of the 
order of 30 to 40%. These protocols all include a 
period of very intensive post remission chemo- 
therapy, but in one series at least, treatment 
comprised only six courses of cytotoxics.''-'5 There 
is little evidence that conventional maintenance 
treatment has any role in the treatment of acute 
myeloid leukaemia and further long term follow up 
is needed to determine whether this short term 
intensive chemotherapy will prove as effective as 
bone marrow transplantation. The level of support- 
ive care required by these protocols is equivalent to 
or greater than that for bone marrow transplanta- 
tion. 


The price of more intensive treatment 


Increasing the intensity of chemotherapy inevitably 
produces more profound myelosuppression, involv- 
ing a longer stay in hospital, higher risk of bacterial 
and fungal infection, and increased demand for 
blood products. Many cytotoxic regimens produce 
gut toxicity with additional problems of nutrition 
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necessitating nasogastric and intravenous feeding, a 
problem most noticeable in intensive protocols for 
acute myeloid leukaemia. The period of continuing 
treatment in all patients is one of risk for non- 
bacterial infection, notably measles, Varicella zos- 
ter, and Pneumocystis carinii pneumonia. !* Marrow 
transplantation in remission entails the same need 
for early supportive care with the additional hazards 
of graft versus host disease and late immuno- 
suppression. '° The psychosocial and financial strains 
for the child and his family are considerable, as are 
the strains on the hospital service in an era of 
constraint. 


Late effects of treatment. ‘The late effects of conven- 
tional chemotherapy for childhood leukaemia have 
been recently reviewed'® and perhaps the area of 
greatest concern is the effect of central nervous 
system prophylaxis. It is clear that children who 
receive intrathecal chemotherapy and cranial irra- 
diation at a young age have the highest risk of 
subsequent learning problems. These considerations 
have led to a reduction in the recommended dose of 
cranial irradiation from 2400 to 1800 rads and 
deferring radiotherapy in children under 2 years. It 
is probable that further modifications of central 
nervous system prophylaxis will be made in the next 
few years. 

A recent review of the late effects of bone marrow 
transplantation gives some indication of the com- 
plications of total body irradiation.! Children re- 
ceiving total body irradiation before puberty have 
impaired growth, with primary ovarian failure in 
girls and delayed puberty in some boys. There is no 
information yet about the effect on cognitive func- 
tion and learning ability and this is urgently needed; 
at present we feel hesitant to recommend irradiation 
for children under the age of 2 years. There are 
alternative conditioning regimens which do not use 
irradiation but in view of the high rate of central 
nervous system relapse in acute lymphoblastic 
leukaemia it seems probable that, for this form of 
leukaemia at least, it will be an essential component 
of any conditioning regimen. 


Conclusions 


Prolonged survival is now achieved in many children 
with acute leukaemia so that long term follow up is 
needed to determine the precise value of any 
specific therapeutic innovation. Although bene 
marrow transplantation has clearly given some 
children with relapsed leukaemia a second chance, 


only time will tell whether transplantation in first 
remission is a passing phase or becomes a per- 
manently established form of treatment. Mean- 
while, the risks and benefits of this and all forms of 
intensive treatment can be properly determined only 
by prospective studies with full evaluation of prog- 
nostic factors. 
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septal defect 
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SUMMARY We present details of 15 children, aged 3 months to 11 years, with discrete sub-aortic 
stenosis and ventricular septal defect. We emphasise a high index of clinical suspicion and 
echocardiography as the best means of diagnosing this dangerous combination. Physical signs 
were those of ventricular septal defect in all patients, with auscultatory evidence of additional 
sub-aortic stenosis in only one. Five patients had a short early diastolic murmur of mild aortic 
incompetence. The electrocardiograph showed isolated left ventricular hypertrophy in eight 
patients. Cardiac catheterisation and angiography identifed the ventricular septal defect in all 
_ cases but detected the sub-aortic stenosis in only eight. Cross sectional echocardiography showed 
both lesions in all 11 patients to whom it was available. 


Ventricular septal defect is reported as occurring in 
between 6 and 25% of patients with sub-aortic 
stenosis. ™? Clinical diagnosis of the combination of 
lesions may be difficult as the physical signs of each 
may mask the other. At cardiac catheterisation the 
presence of a ventricular septal defect may obscure 
haemodynamic evidence of sub-aortic stenosis by 
producing a lower left ventricular outflow tract 
gradient.+° Angiography may fail to disclose the 
sub-aortic stenosis as the offending membrane or 
fibro-muscular band may be very thin, and may be 
obscured by flow of contrast medium through the 
ventricular septal defect. Cross sectional echo- 
cardiography, while probably the optimal diagnostic 
technique, may still miss discrete fibrous bands 
unless particular views are taken.’ 

Omitting to make the diagnosis of sub-aortic 
stenosis in the presence of ventricular septal defect 
has serious consequences as the effect of the stenosis 
is likely to progress and may lead to left ventricular 
hypertrophy, myocardial damage, damaged aortic 
valve leaflets, heart failure, and death.'> © &-!0 For 
these reasons we report the clinical, haemodynamic, 
angiocardiographic, echocardiographic, and opera- 
tive findings in a group of patients with discrete sub- 
aortic stenosis and ventricular septal defect, with 
particular emphasis on how the diagnosis may best 
be made before surgery. 


Patients and presentation 


We present data on 15 children, 9 boys and 6 girls, 
admitted to the Brompton Hospital, London and 
the Freeman Hospital, Newcastle. Evidence of 
congenital heart disease was noted in all patients 
within the first year of life, and in 13 within the first 
3 months, yet the age when diagnosis was confirmed 
varied from 3 months to 11 years. The mean age at 
the time of cardiac catheterisation was 3-8 years. 
The clinical presentation was congestive cardiac 
failure in 10, murmur in an asymptomatic child in 
four, and supraventricular tachycardia in one. 


Physical findings 


All 15 patients had a pansystolic murmur maximal 
at the left sternal edge in the third to fourth 
intercostal space; associated with a thrill in 12. In 
five patients an early diastolic murmur was present, 
or developed between the initial presentation and 
the time of diagnosis. Only one patient had an 
ejection systolic murmur maximal at the second 
right interspace—the usual murmur of aortic sten- 
osis. 

In all 15 patients the clinical features were thought 
to be typical of a ventricular septal defect but in five 
the addition of an early diastolic murmur suggested 
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aortic incompetence. In only six patients was there 
an increased apical (left ventricular) impulse and in 
none was the character of the peripheral pulses felt 
to be abnormal. One of the three patients with 
additional right ventricular outflow tract obstruction 
had cyanosis. 


Investigations 


Radiography. The chest radiograph showed car- 
diomegaly and pulmonary plethora in 12 patients, 
isolated cardiomegaly in two, and normal sized 
heart with normal lungs in one. Atrial situs solitus, 
laevocardia, and left aortic arch were found in all 


cases. 


Electrocardiography. Sinus rhythm was noted in 14 
patients; one patient had intermittent supraventricu- 
lar tachycardia. The mean frontal ORS axis ranged 
between —30° and +100°. Seven patients had 
isolated left ventricular hypertrophy, five biven- 
tricular hypertrophy, two (with associated rignt 
ventricular outflow tract obstruction) isolated right 
ventricular hypertrophy, and one was normal. Flat 
left sided T waves were present only in one patient 
who had right bundle branch block after a previous 
operation for repair of a ventricular septal defect. 


Echocardiography. Cross sectional echocardiogra- 
phy was recorded in 11 patients using an Advanced 
Technology Laboratories mechanical sector scan- 
ner. In each case a sub-aortic ridge or diaphragm 
was identified together with a ventricular septal 
defect. Four patients were seen before the availabil- 
ity of cross sectional echocardiography. The sub- 
aortic stenosis was best identified using left paraster- 
nal and apical long axis views of the left ventricular 
outflow tract and aortic root. In all 11 patients sub- 
aortic stenosis was seen in the apical long axis view 
(Fig. 1). In 10 patients a distinct linear echo, parallel 
and close to the aortic valve, was shown extending 
from the ventricular septum to the anterior mitral 
valve leaflet (Fig. 2). In the llth patient the sub- 
aortic stenosis was seen to be caused by posterior 
deviation of the interventricular septum. In tnis 
patient the ventricular septal defect was muscular 
while in the other 10 it was perimembranous. 


Cardiac catheterisation. 

Haemodynamics 

Fourteen patients underwent cardiac catheterisation 
and angiography—six twice and one three times. In 
all patients the ventricular septal defect was con- 
firmed at the first or only catheterisation, In 
contrast. in only four patients was sub-aortic steno- 
sis detected at the first study. while in four others 





Fig. 1 Cross sectional echocardiogram using off axis 
apical four chamber view. The sub-aortic membrane 1s 
arrowed. 

AQ aorta: LA left atrium; LV left ventricle; RV right ventricle: S ventricular 
septum: VSD ventricular septal detect 





Fig. 2 Cross sectional echocardiogram using left 
parasternal long axis view. The sub-aortic membrane ts 
arrowed. Abbreviations as for Fig. 1. 


the sub-aortic stenosis was confirmed at a subse- 
quent investigation. In six patients sub-aortic steno- 
sis was never diagnosed at cardiac catheterisation. 
The peak systolic gradient across the left ventricular 
outflow tract at the time of the most recent cardiac 
catheterisation was available in 12 patients and 
ranged from 0 to 68 mm Hg. A gradient of 10 mm 
Hg was recorded in eight patients and in four of 
these who underwent repeat catheterisation the 
gradient had increased from a mean of 2-5 mm Hg to 
a mean of 45-5 mm Hg. A gradient of less than 10 
mm Hg was found in two patients and no gradient in 
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Fig. 3 Aortogram performed in modifiea long axis 
projection (see text). Contrast is seen to Pass across a 
small ventricular septal defect situated immediately 
underneath the aortic valve cusps ( | ) and above a discrete 
sub-aortic membrane (Î ). 


the remaining two, yet all had surgical findings of a 
sub-aortic ridge. 

The pulmonary to systemic flow ratio was avail- 
able in 12 patients and ranged from 1-7:1 to 3-8:1. In 
those patients in whom an increased left ventricular 
outflow tract gradient was noted at the second 
cardiac catheterisation, the pulmonary to systemic 
flow ratio had decreased. 


Angiography 

An aortogram was performed in 12 of the 14 
patients who were catheterised. In three of the four 
with an early diastolic murmur, aortic regurgitation 
was detected. 

For optimal angiographic visualisation of the sub- 
aortic membrane and ventricular septal defect, we 
used a modified long axial view (Fig. 3), with 20° 
craniocaudal tilt at 65° left anterior oblique. 

An apparently discrete sub-aortic obstruction was 
shown in seven patients, while in one. left ventricu- 
lar outflow tract obstruction was caused by leftward 
and posterior deviation of the infundibular septum. 
In the four patients in whom sub-aortic stenosis was 
not detected angiographically convent-onal frontal 
and lateral projections had been used. 

A bicuspid aortic valve was seen in two patients 
both of whom were also noted to have an aneurysm 
of the ventricular septum. 


Surgery and outcome 


Seven of 10 patients who underwent surgery had 
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closure of ventricular septal defect and resection of 
sub-aortic stenosis at the same Operation. One 
patient had the sub-aortic stenosis resected four 
years after closure of ventricular septal defect and 
this patient had the highest left ventricular outflow 
tract gradient. The remaining two patients who 
underwent surgery each had associated coarctation. 
One has had this resected and is awaiting further 
surgery, the other presented in infancy with heart 
failure, underwent resection of coarctation and 
pulmonary artery banding, and died six months later 
after repair of ventricular septal defect and deband- 
ing of the pulmonary artery. Sub-aortic stenosis was 
diagnosed at necropsy. This was the only patient 
who died. 


Operative findings. The sub-aortic stenosis found at 
Operation or necropsy (one patient) was membra- 
nous in three patients, fibromuscular in six. and was 
caused by a deviated infundibular septum in one 
(muscular malalignment defect). 

The ventricular septal defect found at Operation 
Was perimembranous in eight and muscular in one. 
The diameter varied from 0-5 cm to the diameter of 
the aortic annulus. In eight patients the ventricular 
septal defect was above the sub-aortic stenosis and 
in one, below. In one patient a large parachute type 
aneurysm of the membranous septum in close 
approximation with the ventricular septal defect was 
imbricated, 

An abnormal aortic valve was noted in five 
patients. Bicuspid valves were present in two but no 
valvar stenosis was found. 


Discussion 


Various types of sub-aortic stenosis have been 
described including membranous. caused by a thin 
fibrous diaphragm just below the aortic valve; 
fibromuscular, where a fibromuscular ring is found 
lower in the left ventricular outflow tract; tunnel 
Stenosis; and that found in hypertrophic obstructive 
cardiomyopathy. The first two types are considered 
to constitute discrete sub-aortic stenosis. The 
variability in the reported incidence of discrete sub- 
aortic stenosis in isolation and in association with 
ventricular septal defect is due partly to lack of 
consistency in the definition of discrete. Variability 
in the age of populations studied compounds this 
since a large proportion of ventricular septal de- 
fects will close spontaneously.‘ 56 1! Of 14 000 
case notes on patients who have been catheterised at 
the Brompton Hospital there are no cases of 
ventricular septal defect and sub-aortic stenosis 
occurring in the over 18 years age group. In 
comparable studies in infants, ventricular septal 
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defect occurs in approximately 20% of patients with 
discrete sub-aortic stenosis .~ 

Unrelieved sub-aortic stenosis may lead to perma- 
nent myocardial damage and left ventricular 
hypertrophy.” The jet of blood streaming from the 
sub-aortic stenosis may damage | the aortic valve 
leaflets and lead to regurgitation,” ? and conduction 
defects may also develop. The importance of 
making the diagnosis in association with accompany- 
ing ventricular septal defect is thus stressed but 
failure to do so is well documented.! °° B 14 

Clinical diagnosis may be difficult but certain 
findings or combinations of findings should engender 
a high index of suspicion. Once suspected clinically, 
in our view, echocardiographic proof of the diagno-, 
sis is readily achieved. The clinical features to stress 
in an asymptomatic patient with the signs of a small 
ventricular septal defect, that is a pansystolic 
murmur at the fourth left intercostal space at the 
sternal edge and a normal second heart sound, are 
disproportionate voltage criteria of left ventricular 
hypertrophy on electrocardiogram or a short early 
diastolic murmur at the second or third interspace 
indicating mild aortic regurgitation. The typical 
ejection systolic murmur of aortic stenosis, maximal 
at the second right intercostal space, is not usually 
present, being found in only one patient in our 
series. 

The differential diagnosis in those patients with 
left ventricular hypertrophy detected on electrocar- 
diogram includes hypertrophic cardiomyopathy. 
Those patients with early diastolic murmurs should 
be distinguished from patients with a high ventricu- 
lar septal defect and aortic incompetence due to 
prolapse of the right coronary cusp into the defect. 
Echocardiography will confirm or refute these 
diagnoses. Cross sectional echocardiography, whi which 
is preferable to M mode echocardiography, 
can be used to visualise the left ventricular outflow 
tract throughout the cardiac cycle and may show 
clear images of the discrete sub-aortic stenosis. The 
left ventricular outflow tract is best viewed with left 
parasternal and apical long axis views,’ the latter 
showing the site of sub-aortic stenosis in 100% of 
our patients to whom it was available. 

Cardiac catheterisation and angiography (in long 
axis projection)" are useful to confirm the diagno- 
sis, using the latter to exclude additional septal 
defects. 

An aortogram shows aortic regurgitation and 
sometimes facilitates the visualisation of the discrete 
sub-aortic stenosis. 

We conclude that while sub-aortic stenosis and 
ventricular septal defect together are not common, 
the gravity of overlooking sub-aortic stenosis 
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warrants constant awareness of this possible 
combination. Once suspected clinically, however, 
the diagnosis may be confidently confirmed by the 
combination of cross sectional echocardiograpby, 
cardiac catheterisation, and angiography, perhaps 
all of which should be used. 
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Residual insulin secretion in insulin dependent 


diabetes mellitus 


S ROGERS AND M SILINK 


Department of Endocrinology, Royal Alexandra Hospital for Children, Camperdown, Australia 


SUMMARY The residual insulin secretory capacity of 244 children with insulin dependent diabetes 
mellitus was determined by measurement of their 24 hour urinary C peptide excretion. An 
inverse linear relation was found between the residual B cell secretion and the duration of 
diabetes. The age at onset of diabetes did not affect the residual B celi function significantly. 


The residual insulin secretory capacity of patients 
with insulin dependent diabetes mellitus can be 
determined by measurement of their 24 hour urinary 
C peptide excretion. This has been shown to be a 
valid index of integrated B cell function in diabetic 
patients!” and is unaffected by the presence of 
exogenous insulin and insulin antibodies. Most 
studies of residual insulin secretion in diabetes 
mellitus have reported plasma C peptide determina- 
tions and basal or post-stimulatory measurements, 
or both. The studies of 24 hour urinary C peptide 
excretion have either been reported in adults? 3 or in 
small studies in children.! 27 ® ? We present results 
of measurements of urinary C peptide in 244 patients 
attending the Royal Alexandra Hospital for 
Children over the past five years to determine the 
effect of duration of diabetes and age at diagnosis on 
the residual insulin secretory capacity. 


Patients and methods 


Twenty four hour urinary C peptide excretion was 
determined in 244 children with insulin dependent 
diabetes mellitus. There were 123 boys and 121 girls 
aged between 0-2 and 19-3 years (mean 11-3 years). 
A histogram depicting the age distribution for both 
boys and girls is shown in Fig. 1. The duration of 
diabetes ranged from the initial diagnosis up to 17-1 
years (mean 4-1 years). Control values were deter- 
mined in 47 healthy non-diabetic children aged 3-0 
to 16-2 years (mean 12-1 years). 

Twenty four hour urine samples were collected in 
plastic containers without preservatives and kept 
refrigerated during the collection period. They were 
then stored at —20°C until ready for assay at which 
time they were centrifuged to remove sediment. The 
C peptide immunoreactivity was measured using a 


double antibody radioimmunoassay kit (either Im- 
munonuclear or Daiichi) for human C peptide that 
uses rabbit antiserum prepared against residues 33 
to 63 of the human proinsulin molecule. Urine 
samples were diluted as necessary with the assay 
buffer. The lower limit of sensitivity of the assay was 
0-1 pmol/ml. Low, medium, and high urine controls 
gave intra-assay coefficients of variation of 3-0%, 
7:3%, and 8-3% respectively, and interassay coeffi- 
cients of variation of 6:6%, 69%, and 12-5% 
respectively. Creatinine concentrations were deter- 
mined in the urine specimens by the alkaline picrate 
method. ° : 


Results 


The relation between urinary C peptide excretion 
and duration of diabetes in the 244 patients is shown 
in Fig. 2. During the first year of diabetes, 24% of 
patients had C peptide values within the non- 
diabetic range of 0-83 to 5-80 pmol C peptide/umol 
creatinine per day (mean (SD) 2-07 (1-08)). The 
mean C peptide excretion for each yearly interval 
from 0 to 10 years’ duration of diabetes was 
calculated and an inverse linear correlation between 
the residual B cell function and duration of diabetes 
was found. The regression line is defined by the 
equation y=-—8-52+(6-04) Vx with a correlation 
coefficient r equal to 0-86, a highly significant 
correlation (P<0-001). A urinary C peptide value of 
0-2 pmol C peptide/umol creatinine per day, which 
is approximately 10% of the non-diabetic mean 
value, was considered to be an inadequate (as 
exogenous insulin is necessary) but significantly 
measurable amount. This cut off value was also used 
by Crossley et al.’ The percentage of patients at 
varying duration of diabetes who had urinary 
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Fig.2 Twenty four hour urinary C peptide values for the 244 patients investigated plotted against duration of disease. 
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C peptide values greater than or equal to 0-2 pmol C 
peptide/umol creatinine per day is given in Fig. 3. 
During the first three years there is a noticeable 
decrease in the number of patients with urinary 
C peptide excretion above this value falling to a very 
low percentage after six years. 

The relation between B cell secretion after di- 
agnosis and the age of the patient at the onset of 
diabetes was investigated. A multiple regression 
analysis of the urinary C peptide excretion, age at 
onset of diabetes, and the duration of diabetes 
showed that the age at onset did not have an effect 
at the 0-20 significance level. 


Discussion 


We have found that 24 hour urinary C peptide 
determinations are a convenient and non-invasive 
measure of residual insulin secretory capacity and 
because of this are useful to monitor changes in B 
cell activity during the course of insulin dependent 
diabetes mellitus. They are particularly useful in 
childhood diabetes where there is considerable 
patient resistance to repeated blood sampling. It is 
also possible for the urine samples to be collected at 
home and kept frozen until they can be brought in at 
the next visit to the doctor. The assay becomes 
limited in its usefulness only if and when the diabetic 
patient develops glomerular filtration problems 
renal failure. As with previous 
workers, we have found that the urinary C 
peptide value is best expressed in relation to 
creatinine.: The. absolute amount of C peptide 
excreted per day may be of interest, but as it 
correlates with body weight? it is of limited use for 
studying a:group of children of varying age and size. 


t “ 


A significant correlation was found between the 
mean urinary C peptide excretion and the duration 
of diabetes, although there was a large scatter of 
urinary C peptide values in the first two years, as 
seen in Fig. 2. This makes it impossible to use this 
correlation as a predictor of residual B cell function 
for an individual, but shows clearly the trend for the 
diabetic population. The urinary C peptide value 
measured during the first year of diabetes mellitus 
reflected a substantial insulin secretory capacity in 
most patients studied, with values within the normal 
range not uncommon. A significant urinary C 
peptide value (greater or equal to 0-2 pmol/umol 
creatinine per day) was found in 70% of patients in 
the first year, 42% in the second year, and 20% in 
the third year. In the first five years of diabetes 
mellitus significant B cell secretion as thus defined 
was found in approximately 35% of patients. In 
comparison Madsbad"' reported that almost 100% 
of patients aged 10 to 19-9 years had residual B cell 
function during the first two years, over 50% in the 
first five years, and about 15% after 10 years’ 
duration. Madsbad’s study considered residual 
B cell function present when post stimulatory 
plasma C peptide values were equal to or exceeded 
the effective detection limit of the assay, which was 
0-06 pmol/ml. Crossley et al’ reported a much lower 
incidence of residual B cell function with 66% of 
patients having a urinary C peptide excretion less 
than 0-20 pmol/pmol creatinine per day during the 
12 months after diagnosis. 

We were unable to show that the age of the 
patient at onset of diabetes had a significant effect at 
the P=0-20 level on the residual B cell secretion 
after diagnosis. In contrast Crossley ef al’ reported a 
significant correlation between age at onset and the 
urinary C peptide value at both one year and two 
years after diagnosis in 25 children investigated. 
Other investigators measuring serum immunoreac- 
tive C peptide had reported the higher prevalence of 
residual B cell function in patients diagnosed at a 
later age than those with early onset diabetes 
mellitus.''"!3 Madsbad et al! compared patients 
diagnosed between 10 and 19-9 years and 30 and 
39-9 years and found a higher prevalence of residual 
B cell secretion in-the later onset group when 
comparing patients of similar duration of disease up 
to 15 years. From our own studies we are unable to 
conclude that the age of onset of diabetes influences 
the residual insulin secretory capacity of B cells, 

-though it may well have a subtle influence which is 
only evident when comparing patients with a disease 
onset greater than 10 years apart. 
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Reference ranges for IgG subclasses in preschool 


children 


D BIRD, S DUFFY, D ISAACS, AND A D B WEBSTER 
Divisions of Immunological Medicine and Computing and Statistics, Clinical Research Centre, Harrow 


SUMMARY A normal range for IgGl, IgG2, and IgG3 subclasses has been established for 
children aged 6 months to 5 years using commercially available monoclonal antisera. Of 
particular interest were the very low concentrations of IgG2 in some healthy children, a finding 
which casts doubt on the importance of IgG2 deficiency reported in some patients with otherwise 
unexplained infections. It was not possible to construct a normal range for IgG4 values probably 
because these segregate into two populations in normal subjects. 


There are four known subclasses of IgG (assigned 
1—4) which constitute approximately 61, 30, 5, and 
4% of the total IgG respectively." Schur et al? were 
the first to describe patients with recurrent infec- 
tions who lacked some IgG subclasses while retain- 
ing others. This was an important observation 
because these patients improved | on gammaglobulin 
replacement treatment. Oxelius’ described similar 
patients, and more recently the same group have 
drawn attention to an association between IgG2 
deficiency and selective IgA deficiency,” particularly 
in patients with ataxia telangiectasia.° It is suggested 
that those patients with selective IgA deficiency who 
also lack IgG2 are particularly prone to respiratory 
infections, although there are exceptions.® 
- Population screening for IgG subclass deficiencies 
has been hampered by the scarcity of specific 
antisera. Monoclonal antisera are, however, now 
available, which should enable us to screen larger 
populations of ‘patients and obtain a wider view of 
the importance of these abnormalities; but accurate 
normal values are needed before this can be 
achieved. Because children are most likely to 
present with recurrent infections due to IgG subclass 
deficiencies, we have produced a normal range for 
these proteins based on a large group of healthy 
children. 


Materials and methods 


Subjects. Two hundred and fifteen children between 


the age of 6 months and 6 years gave blood samples, | 


when they attended local child welfare clinics. 
Informed consent was obtained from the parents. 
This work was part of a larger study to determine 


the range of immunoglobulin and _ anti-pertussis 
antibody values in healthy children.’ 


IgG subclass measurements. A Mancini technique 
using commercially available monoclonal IgG sub- 
class antisera (Seward - BAM 09, BAM 10, BAM 
08 for IgG 1-3 respectively; both BAM 16 and BAM 
11 for IgG 4) was used. Briefly, a normal serum at 
six different dilutions and the test sera at a fixed 
dilution were applied to wells cut in agarose gel 
(1-4% in 0-1 M barbitone buffer pH 8-6) which 
contained 6% polyethylene glycol 3000 and mono- 
clonal antiserum. Two different monoclonal antisera 
were used to measure IgG 4 subclass values because 
a single antiserum failed to give adequate precipita- 
tion. A pooled normal serum was used as a standard 
which was calibrated against the World Health 
Organisation (WHO) reference serum (67/97) by 
comparing four different dilutions (80, 60, 40, and 
20%) of the latter with the same dilutions of the 
former. The error for each of these comparisons was 
within 5%. The concentration of subclasses in the 
WHO serum had previously been calibrated by 
Morell and Skvaril. 

The gels were left for three days at 4°C on a level 
plate before being photographed against a dark 
background. A standard curve was plotted on 
semilog paper of the diameter of the precipitin ring 
against serum dilution, and the unknowns read off 
and actual concentration calculated. Serum IgE was 
measured by radioimmunoassay’ in 58 sera taken at 
random. 


Statistical analysis. Statistical analysis broadly fol- 
lowed the method described by Isaacs et al. Briefly, 
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the appropriate polynomial regression model was 
fitted to the data and the residuals tested for 
normality. If a significant departure from normality 
was observed, a suitable transformation was sought. 
Thus a polynomial regression of mean IgG subclass 
value on age was obtained, satisfying the normality 
assumptions and giving an expected value which 
changed smoothly with age. For standard devia- 
tions, the age range was split into six groups (0-1, 
1-2, 2-3, 3-4, 4-5, and 5-6 years). Polynomial 
regression of SD on age was then performed. The 
reference ranges are given by the fitted expected 
levels + 1-96 X the fitted SDs, subsequently back 
transformed where appropriate. 


Results 


Normal ranges were found for the IgG subclasses 
1-3 (Figs. 1, 2, 3). IgGl values were found to 
conform closely to a normal distribution, so no 
transformation was necessary. Immunoglobulin G2 
and IgG3 were approximately log normally distri- 
buted, so means and SDs of the logged data were 
fitted. The fitted polynomial regression equations 
are given in the appendix. All quoted coefficients 
were significant at P<0-0001. No transformation 
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Fig.1 Scatter diagram of IgGI concentration against age, 
with age specific mean and 95% reference range. 
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Fig.2 Scatter diagram of lgG2 concentration against age, 
with age specific mean and 95% reference range. 


was found which would render the IgG4 data 
approximately normal, leading us to suspect that we 
are dealing with more than one population (Fig. 4). 
Splitting the population into two groups in various 
ways, however, yielded no improvement. Conse- 
quently no reference range for IgG4 has been 
produced. Fig. 5 shows a significant correlation 
between [gG4 and IgE values; however, the partial 
correlation of the two after adjustment for age is 
0-11, indicating that this is not likely to be a direct 
effect. 


Discussion 


There is general agreement between the normal 
ranges provided here and those already published in 
young children,'™!? although there are discrepan- 
cies, particularly for the lower limits. This is 
probably due to inadequate numbers of subjects in 
these previous studies, or to their expressing the 
data as means (SD), or both. For accuracy, the 
normal values presented here should be used for 
frozen serum samples, since it is known that total 
IgG concentrations, measured by nephelometry, 
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Fig. 3 Scatter diagram of IgG3 concentration against age, 
with age specific mean and 95% reference range. 
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Fig.4 Scatter plot of IgG4 concentrations against age. 
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Fig.5 Scatter diagram of IgE concentration against lgG4 
for 58 children drawn randomly from the 215 subjects. 


Spearman's rank correlation coefficient=0-31 (P=0-02 approximately) 


may not give the same readings when stored frozen 
sera are compared with sera stored at 4°C." 

The ranges reported here differ from those 
recently published for English adult subjects using 
the same monoclonal antisera.'* This confirms 
previous studies which show that there is a further 
rise in all subclasses between the age of 6 and 20 
years. !" !! 

The IgG2 values are particularly interesting as 
they are much lower in young children than in 
adults. Although IgG antibodies to techoic acid and 
some polysaccharides’ '° seem to be confined to the 
IgG2 subclass, the clinical importance of IgG2 
deficiency is not yet clear. At all events, it is not 
uncommon for healthy children at 6 months to have 
[gG2 values of about 0-2 g/l. Such children usually 
also have very low serum IgA values.’ This Suggests 
that IgG2 antibodies are not critical for host 
defence, and a deficiency of this subclass probably 
has to be accompanied by other defects before overt 
disease develops. 

Wide variations are seen in the IgG4 concentra- 
tions, preventing a normal range being constructed. 
A similar problem is encountered with IgE values in 
both adults and children, and it is interesting that we 
found a significant association between serum IgG4 
and IgE concentrations in our study. This apparent 
association may not be direct, however, and is 
probably due to a correlation of both IgG4 and IgE 
values with age. 

In conclusion, this paper provides normal ranges 
for serum concentrations of IgG1, IgG2, and IgG3 
which can be used by other laboratories. provided 
that standards are calibrated against the WHO 
serum and the assays are performed on frozen serum 
specimens. These normal ranges should help 
workers to assess the importance of low IgG 
subclass levels. 
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Appendix 


The following are the polynomial regressions fitted 
to the means and SDs of the IgG values, trans- 
formed where necessary. Age is in years. 


(1) IgG1. Mean = 3-624 + 0-4428 age; SD = 2-166 
—0-3797 age + 0-06274 age’: 


(2) Log (gG2). Mean = —0-7502 + 0-4377 age 
+ 0-05667 age”; SD = 0-541 ~-0-09016 age 
+ 0-01756 age”. 


(3) Log dgG3). Mean = ~—1-16; SD = 
~0-05073 age + 0-009497 age’. 


0-4307 
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Immunoglobulin profile of the preterm. baby 


S P CONWAY, P R F DEAR, AND I SMITH 


Department of Paediatrics and Child Health, St James’s University Hospital, Leeds 


SUMMARY Immunoglobulin concentrations were determined in 64 consecutively born preterm 
babies at birth and serially throughout each baby’s stay in the neonatal unit. No significant IgG 
generation was found during the first 15 weeks of life, regression analysis giving an exponential 
decay model. Concentrations fell to 2 g/l or less in 10 (16%) babies (gestational age 25 to 32 
weeks), and were as low as 1 g/l in four babies (gestational age 25 to 29 weeks). The effects of 
gestational age and birthweight on the concentration of IgG at birth were highly interdependent 
and significant. Most babies had no detectable IgA at birth, and no effect of gestational age or 
birthweight, or both, on either initial IgA or IgM concentrations could be shown. 


Infection is a frequently encountered problem 
among preterm infants, whose defences against 
invasion by micro-organisms are limited in several 
respects. In terms of the humoral immune system, 
the preterm neonate is compromised at birth by 
having lower concentrations of IgG than his term 
counterpart, neonatal IgG being largely of maternal 
origin) and transferred mostly as the fetus nears 
term.” He may also be deficient in endogenous 
immunoglobulin production.? These factors may 
combine to produce a state of pathological hypo- 
gammaglobulinaemia with an associated increased 
susceptibility to infection.‘ 

Although there has been extensive research into 
the immunological status of the newborn, there is 
little data on the immunoglobulin profile of the 
preterm infant, and to our knowledge no serial 
studies that include many extremely low birthweight 
infants. The purpose of the present study was to 
document the pattern of serum immunoglobulin 
concentrations in the preterm neonate throughout 
his stay on the neonatal unit, to attempt to relate the 
findings to the incidence of infection, and to 
investigate the effect, if any, of replacement blood 
transfusions. 


Patients and methods 


The study population was 64 babies of less than 36 
weeks’ gestation admitted consecutively to the 
neonatal unit. Gestational age, determined from 
ultrasound scanning at 17 weeks’ gestation, or less, 


or by clinical assessment,” ranged from 25 to 36- 


weeks (mean 32 weeks) and birthweight from 0-65 
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to 2-7 kg (mean 1-65 kg). Immunoglobulin values 
were determined by single radial immunodiffusion. 
Low level plates were used for all samples, except in 
eight samples of IgM and five of IgA. Initial 
immunoglobulin concentrations were determined 
within an hour of birth where possible, and always 
within the first 24 hours and before transfusion of 
any blood or other products. Serial serum immuno- 
globulin values were assayed thereafter at weekly 
intervals until discharge from the unit. The samples 
were drawn concurrently with routine haemogiobin 
samples. 

On clinical suspicion of infection, full blood 
count, blood and urine culture, chest radiograph, 
swabs, and in most cases cerebrospinal fluid culture 
were investigated. 

All blood removed and all blood and blood 
products transfused were noted. 


Results 


Immunoglobulin status at birth. Sixty two values for 
IgG, 54 for IgM, and 57 for IgA were obtained at 
birth from the 64 babies included in the study. 
IgG values at birth ranged from 2-6 g/l to 14-4 g/l 
(median 6:7 g/l). Multiple regression analysis using 
the values of IgG, gestational age, and birthweight 
showed that the concentration of IgG at birth was 
affected by gestational age or birthweight, or both, 
and also indicated that the residual variation in IgG 
increased with the IgG value, suggesting that a 
better analysis is obtained using log, (IgG) as the 
response variable. The most comprehensive mathe- 
matical model relating the variables concerned is: 


Log.(IgG)=2-084+0-1240X,+2-01X,—0-0535X, 
X2 
which can be written in the form: 

Log.(IgG)=2-084—0-0535(X1—37-58)(X2—2:318) 
where X, is gestational age and X, is birthweight. 
This model accounts for 46% of the total variation in 
log. (IgG) and is significant at the 1% level. It is 
shown graphically in Fig. 1. The precise form of the 
relation is somewhat obscured by the high correla- 
tion between gestational age, (X,) and birthweight 
(X2). 

A distinctive feature of the model is its implica- 
tion that the rate of increase of loge (IgG) with 
birthweight is highest at low gestational ages and 
becomes negligible at gestational ages of 34 weeks 
and above. 

The 54 values of IgM at birth are shown in Fig. 2. 
There was no detectable effect of gestational age or 
birthweight on the concentration of IgM at birth. 

IgA was found in only 10 of 57 samples taken at 
birth. The gestational ages and birthweights of the 
47 babies with no detectable IgA and the 10 babies 
in whom this was found were randomly spread over 
the data. The 10 measured values of IgA ranged 
from 0-02 to 0-48 g/l, (median 0-22 g/l): this 
variation was not accounted for by either gestational 
age or birthweight, or both. 


Immunoglobulin status during the first 15 weeks of 
life. IgG was measured at weekly intervals for up to 
15 weeks in 51 of the babies—a total of 313 
observations. On the same weekly basis, measure- 
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Fig. 1 IgG (log, g/l) against birthweight (X>) and 
gestational age (X;,). 


Ihe regression equation: 

Log. (IgG)=2-084—0-0535(X, ~37-58) (Xj—2-318) is illustrated by log, 
(IgG) v birthweight at stated gestational ages. with the solid lines covering the 
range of data studied. 
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Fig. 2 Frequency distribution of values of IgM at birth. 


ments were also made of weight (kg), number of 
infections. amount of blood transfused (ml), and 
amount of blood withdrawn (ml). 

Overall, the graph of IgG against age shows that 
IgG declines as age increases (Fig. 3). Regression 
analysis indicates that the best-fitting equation is the 
exponential decay model Log, (1gG)=a, —0-0898 
age, where a, is a constant for the n baby. The 
regression coefficient for age is highly significant at 
the 1% level. Serum IgG values fell to 1-0 g/l in four 
of seven babies of 29 weeks’ gestation or less, and 
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Fig. 3 Change in IgG value with age. 


Regression equation loge (IgG)=a,—0-0898 age (I=ISD). 
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concentrations of 2-0 g/l or less were recorded in 10 
(16%) of the babies. Part of the variation from one 
baby to another may be accounted for by the effect 
of birthweight, the inclusion of which gives the 
regression equation, log. (IgG),=b,—0-0898 age+ 
0-502 birthweight; where b, is a constant for the n" 
baby, for which the regression coefficient for birth- 
weight is significant at the 1% level. 

The effect on IgG of postnatal weight gain was 
studied in terms of the model form: 

IgG x weight—> constant 

In regression analysis terms the following vari- 
ables were considered: 

y=log. (IgG/IgG at birth): 

X,=log,. (weight/birthweight); 

Xj=age in weeks: 
191 observations of this data were available for 24 
babies. 

The graphs of y against X, (Fig. 4) and y against 
X> (Fig. 5) both show clear relations, but they are 
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not independent because of the high correlation 
between X; and X, (Fig. 6). 

The regression of y on X, gives the equation 
y=0-0914—1-10 X, with both coefficients significant. 
The coefficient of X, is, moreover, not significantly 
different from —1, thus supporting the hypothesis 
that IgG Xx weight is approximately constant. 
Further analysis indicated that, for practical 
purposes, the change in IgG with age is attributable 
to corresponding changes in weight. In fact the 
quantity 

(IgG X weight) 


initial (IgG x weight) 


does not change significantly with age in the first 15 
weeks, indicating that there is little or no IgG 
generation during this time. 

There were 40 separate clinically suspected epi- 
sodes of infection in the 64 babies, 36 of these 
occurring in babies of 30 weeks’ gestation or less. In 
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Change in IgG value against postnatal age. 


Fig. 6 Change in weight against postnatal age. 


13 of the 40 episodes, a positive blood culture was 
obtained: Gram negative organisms were isolated 
on five occasions and Staphylococcus albus on eight. 
In five of the 27 infective episodes without positive 
blood culture, the infection was thought to be 
predominantly respiratory. There was no case of 
urine infection or meningitis. No significant effect ot 
the variables of infections, or blood transfusion, or 
blood withdrawals on IgG was found. No definite 
association was found between absolute IgG con- 
centrations and the incidence of presumed or proved 
infection. 

A total of 308 observations of serial IgM values 
were made on 51 babies. The regression of IgM on 
age (in weeks) gave the equation, IgM=0-271+0-121 
age —0-0076 (age). The regression coefficients were 
highly significant. The implication of this equation is 
that IgM rises from an average value of 0-27 g/l at 
birth to a peak of 0-75 g/l after 8 weeks. Analysis of 
postnatal IgA values showed no reproducible 
pattern. 


Discussion 


The immunoglobulin concentrations at birth in this 
study agree with the earlier work of Hobbs* and 
Yeung,° confirming the linear relation between the 
logarithm of the initial IgG concentration and 
gestational age. Figure | shows that the effect of 
gestational age is greatest at low birthweights (less 
than 1 kg) and reduces progressively until it be- 
comes negligible at birthweights of 2 kg and above. 

The high correlation between gestational age and 
birthweight tends to obscure the identification of 
their separate effects, though others have con- 
sidered birthweight to be an important influence on 
the initial concentration of IgG. Yeung’ and 
Papadatos’ showed that small for dates babies 
commonly have an IgG concentration less than the 
mean for gestational age. The small for dates 
variable. however, is derived from gestational age 
and birthweight and we felt that it should not really 
be considered as an independent variable. In prac- 
tice it was never found to exert an independent 
influence, and it is not discussed further. 

It is an established fact that transplacentally 
acquired IgG constitutes most of that present at 
birth. and that as this decays and is diluted by an 
increasing blood volume, serum IgG concentra- 
tions fall until overtaken by endogenous IgG syn- 
thesis. Figures 4 and 5 clearly illustrate this fall in 
serum IgG with weight gain and with increasing age 
to at least 15 weeks. The data showed no sign that 
the fall in serum IgG was remitting, other than 
exponentially, at the end of the study period. 
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The baby’s defence mechanisms against infection 
are complex, humoral immunity being but a part, 
and we accept that this study shows a low biochemi- 
cal IgG value and not a functional deficit. Other 
factors are also likely to be important in protecting 
the baby against infection. 

The passive transfer of immunity in the form of 
secretory IgA, the predominant immunoglobulin in 
human milk, may be particularly important to the 
preterm baby, whose local intestinal immunity is 
incompletely developed. Secretory IgA is at its 
highest concentration in colostrum, and at a signifi- 
cantly higher concentration in milk from mothers 
giving birth preterm.” Only eight (32%) of 25 babies 
of 32 weeks’ gestation or less were established on 
human milk feeds within the first month, and all 
received banked breast milk. 

The ability to produce high concentrations of 
secretory IgA in response to acute respiratory tract 
infections protects against recurrent infection in 
children as young as 6 months,’ and may be 
important in the preterm baby. Human milk may 
also transfer specific immunity to the respiratory 
tract. 

Five of 13 positive blood cultures grew Gram 
negative organisms, infections in which complement 
and neutrophil defects may play an important part. 

Cord blood IgM concentrations may be raised in 
intrauterine infection.'> '* '? Our data showed no 
significant relation between serial postnatal IgM 
values and episodes of infection. This does not, 
however. take account of the importance of func- 
tional IgM antibodies. 

Occasional, low IgG concentrations have been 
documented in apparently healthy children aged 6 
months to 1 year,'! and test immunisation of 
patients with primary hypogammaglobulinaemia has 
also shown little antibody response, despite their 
remaining in relatively good health.'* Nonetheless, 
this study clearly shows that serum IgG concentra- 
tions in preterm, low birthweight babies may fall to 
values which in absolute terms can only be seen 
as dangerously low. Moreover, the IgG values 
documented in our study are not seen in the term 
baby, in whom antigenic stimulation results in 
increased immunoglobulin synthesis after birth as 
the immune system matures. It seems likely that the 
exposure of the babies in our study to varied 
antigens was at least as extensive as that of any 
mature infant and we speculate that there is a deficit 
in the acquisition of humoral immunity in the least 
mature babies. With the improving survival pros- 
pects of the very preterm baby, we believe that the 
possibility that the low concentrations of IgG shown 
may increase the risk of infection appreciably 
warrants more extensive investigation, and that the 
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place for prophylactic injection of immune gamma- 
globulin merits consideration and study. 

Work in this area to date has produced conflicting 
results. Hobbs* and Amer” both suggest that a 
single injection of human gammaglobulin in the first 
week of life may confer some protection against 
subsequent infection. In contrast, Steen!* found no 
decreased infection risk in preterm babies given 
prophylactic gammaglobulin at intervals during 
early life, but his numbers were small and he 
conceded that both the dosage and the dosage 
interval may need reassessment. 

Analysis of the data obtained on IgA and IgM 
values at birth suggests that neither reflects birth- 
weight or gestational age. This is in agreement with 
most other authors, 3 1%-17 as is our finding of 
negligible concentrations of IgA at birth. }*!? The 
data provide no indication of the factors that 
determine the presence or absence of IgA at birth, 
or of its quantity when present. 

A rise in IgM to a peak after 8 weeks was 
observed, but it was not possible to relate this to any 
particular event in the baby’s life. It may merely be a 
reflection of its being the chief immunoglobulin 
synthesised by the neonate,” or a response to a new 
microbiological environment.!” 

The study shows how severely immunologically 
compromised the preterm baby may become. The 
low birthweight, low gestational age baby is particu- 
larly at risk. Neither blood transfused or removed 
has any significant influence on the steady fall in IgG 
values during the early weeks of life. No effective 
IgG synthesis was shown by any of our population. 


We thank Dr A Baines for help with the statistical analysis and Dr 
Swinburne for performing the immunoglobulin measurements. 
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Impact of neonatal intensive care 


M H THOMPSON AND A S KHOT 
Royal Alexandra Children’s Hospital, Brighton 


SUMMARY Mortality in infants less than 33 weeks’ gestation and in those of very low birthweight 
in Brighton has fallen since 1978. This reduction is not due simply to a decline in the incidence of 
major congenital abnormalities; evidence indicates that it can be attributed to the introduction of 


respiratory support. 


Perinatal and neonatal mortality rates in Brighton 
have declined over the period 1972-82 reflecting 
national trends. Recent advances in perinatal care 
are claimed to have greatly improved the survival 
rate of preterm and very low birthweight (less than 
1500 g) infants and regional neonatal intensive care 
units have been set up in many parts of the country. 
Demand for intensive care cots exceeds the supply, 
although controversy still exists over the value of 
neonatal intensive care! * and its effectiveness in the 
treatment of hyaline membrane disease.’ 

This paper documents the changes in perinatal 
mortality in Brighton between 1972 and 1982, and 
attempts to assess the influence of the introduction 
of neonatal intensive care, especially among very 
low birthweight infants. 


Method 


The Royal Sussex County Hospital is a district 
‘general hospital with a purpose built special care 
baby unit serving a population of approximately 
300 000 people. Neonatal intensive care has been 
practised increasingly since 1974. 

Data were derived from the annual perinatal 
statistics recorded by members of the paediatric staff 
and have been checked against the original records. 
All infants booked and delivered at the Royal 
Sussex County Hospital have been included, as have 
infants of mothers booked at the hospital but born 
before arrival. In utero and neonatal transfers from 
other- hospitals have been excluded. Neonatal 
deaths include all babies born at or over 24 weeks’ 
gestation who breathed and showed signs of life 
after delivery. 


Results 


Table 1 shows the perinatal and neonatal mortality 


Table 1 Perinatal mortality rates for Brighton 1972-82 
including percentage of low birthweight and preterm 
infants (figures in brackets are the rates after excluding 
infants with major congenital abnormalities) 


Year Perinatal Neonatal Sallbirths Low birth Preterm 
mortality mortality weight {%} 
rate rates {%} 

1972 20-8 (16-4) 11-4 (9-3) 9-9 (7-5) 6-5 5-2 

1973 16-2 (13-5) 10-2 (8-2) 71 (5-7) 7-3 4-4 

1974 17-7 (13-2) 9-1 (4-6) 10-9 (9-0) 7-1 5-3 

1975 19-2 (14-5) 11-1 (69) 9-8 (7-0) 70 5-1 

1976 20-1 (13-7) 11-8 (6-9) 10-5 (8-5) 4-9 4-3 

1977 18-6 (12-5) 11-4 (9-0) 9-3 (5-3) 5-5 5-0 

1978 13-8 €10-2) 10-6 (6-6) 5-1 (4-0) 5-3 44 

1979 10-9 (9-2) 6-9 (4-5) 6-1 (5-4) 66 4-4 

1960 13-7 (8-9) 6-7 (2-9) 7-3 (5-4) 7-0 5-2 

1981 11-4 (8-7) 74 (4-4) 5:3 (47) 77 54 

1982 5-7 (5-1) 4-4 (3-4) 2-7 (2-7) 6:6 54 


rates for the Royal Sussex County Hospital, 
Brighton. The stillbirth, perinatal, and neonatal 
mortality rates have fallen since 1978 and the fall is 
still evident when deaths associated with major 
congenital abnormalities are excluded. The propor- 
tion of low birthweight and preterm infants has 
altered little over the period studied. 

Table 2 shows the outcome since 1975 for preterm 
infants and those in the very low birthweight 
category, after excluding major congenital abnor- 
malities. Mortality in infants under 33 weeks’ 


“gestational age and those of very low birthweight 


has decreased since 1978. Respiratory support was 
introduced in 1974 and the proportion of very low 
birthweight infants receiving this altered little after 
1976. Initially, few of the infants receiving respira- 
tory support survived but the proportion surviving 
increased in the last few years of the study. There 
has been little alteration in survival in the infants not 
receiving respiratory support. 
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Table 2 Outcome for preterm infants and those of very low birthweight, Brighton 1975-82 (excluding major 


congenital abnormalities) 


Year Preterm infants 


& 33 weeks 34-36 weeks Total 
Total No (%) Total No (%) 
Surviving SUITIVING 

1975 28 13 (52-00) 109 104 (95-41) 17 
1976 27 13 (48:15) 79 75 (94-97) 19 
1977 3 15 (45-45) 91 88 (96-70) 21 
1978 R 28 (66-67) 85 81 (95-29) 29 
1979 49 29 (72-30) 91 88 (97-80) 2 
1980 443 33 (7675) 123 119 (96-75) 27 
1981 53 42 (79-25) 110 108 (98-18) 28 
1982 5l 42, (82-35) 113 112 (99-11) 33 
Discussion 


It is difficult, in the absence of controlled trials, to 
show that intensive care reduces neonatal mortality, 
but our experience in Brighton suggests that its 
introduction has lowered neonatal mortality among 
very low birthweight infants. In the past decade the 
management of preterm infants has altered in 
several respects including fluid balance, feeding 
policies, temperature regulation, antibiotic prescrip- 
tion, and the use of respiratory support. Staff: 


patient ratios and the quality and quantity of equip- 


ment have also improved. Earlier studies! ? 4 did not 
show that the introduction of neonatal intensive care 
was associated with an improvement in neonatal 
mortality in very low birthweight infants. A more 
recent study’ based on necropsy findings concluded 
that neonatal intensive care had been more success- 
ful in reducing deaths from birth asphyxia than those 
caused by respiratory distress. The prognosis, how- 
ever, for outborn infants admitted to the same unit 
has been shown to be better than that of outborn 
infants declined admission.° 

One of the most important récent changes in the 
management of the preterm baby has been the 
introduction of respiratory support which is most 
frequently given to the very low birthweight infant. 
Our results show there has been a fall in mortality 
among infants of less than 33 weeks’ gestation and 
those in the very low birthweight category in 
Brighton since 1978. Respiratory support has been 
given to more than half the very low birthweight 
infants since 1976 and from 1978 onwards ventila- 
tion has been more successful. A proportion of very 
low. birthweight infants survived before the intro- 
duction of respiratory support and our results 


Very low birthweight infants Proportion of total number surviving each year 


No (%) No receiving No (%) No (%) surviving 

surviving respiratory Surviving not receiving 
support respiratory 

support 

5 (29-4) 2 1 (5-9) 4 (23: 

7 (36-9) ll 1 (5-3) 6 (31-6) 

6 (28:6) 12 3 (14-3) 3 (14-3) 

16 (55-2) 16 6 (20-7) 10 (34-5) 

14 (63-6) 9 3 (13-6) 11 (30) 

20 (74-0) 15 9 (33-3 ii (40-73 

19 (67-9) 17 1} (39-3) 8 (28-6) 

23 (69-7) 2 14 (42-4) 9 (27-3) 


indicate that this proportion has not altered. The 
overall improvement in the mortality in the very low 
birthweight group can therefore be attributed to 
effective respiratory support. There was no change 
in mean gestational age and birthweight in the very 
low birthweight group. 

Survivors in the very low birthweight group are 
reported to have an incidence of handicap of around 
6 to 8%,° and it is hoped that the developmental 
outcome of our very low birthweight survivors will 
be the subject of a further report. 


We thank Dr Trevor Mann for initiating the Special Care Baby 
Unit and perinatal statistics in Brighton and all individuals and 
organisations who have helped support the unit over the years. 

AK is supported by a grant from the Royal Alexandra Hospital 
Centenary Fund. 
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Feeding, growth, and biochemical studies in very low 
birthweight infants 


S W D'SOUZA, J VALE, D G SIMS, AND M L CHISWICK 
North Western Regional Perinatal Centre, St Mary's Hospital, Manchester 


SUMMARY Fifty infants of gestational age 28 to 32 weeks and birthweight less than 1501 g were 
reviewed on the expected date of delivery and at conceptional ages of 4, 8, and 12 months. All 
infants were at home by the expected delivery date, were fed on demand, and weighed regularly. 
On the expected delivery date and at 4 months, the amounts of formula milk and weaning food 
accepted were recorded; energy and protein intakes were calculated; and serum sodium, 
potassium, urea, protein, and osmolality were measured. The birthweight of these infants ranged 
between the 3rd and 75th centiles (on average about the 20th) but at the expected delivery date 
"was, on average, below the 3rd centile. Infants who had been weaned in the first 4 months after 
the expected delivery date (n=26) had similar energy and protein intakes and similar biochemical 
indices to those weaned later (n=24). They achieved catch up growth (below 3rd to 10-25th 
centile) by 1 year, irrespective of the time of weaning and without any differences in metabolic 
‘stress’. 


ages ranged from 840 g to 1500 g and 28 to.32 weeks 
respectively. Birthweights were distributed between 


It is generally recommended that milk feeds in 
infants born at term should be supplemented with. 


solids at between 4 and 6 months of age to provide 
the additional energy and other nutritional require- 
ments in later infancy'?. Early weaning has been 
associated with increased weight gain, > but more 
recent studies refute this suggestion,® ’ while de- 
layed weaning may lead to growth faltering and 


reduced physical activity.> The relevance of weaning ` 


recommendations in term infants has not been 
seriously considered in preterm infants in spite of 
the fact that with the availability of intensive care 
many very preterm infants now survive to be 
discharged home.® Previous studies have shown that 
some preterm infants attain growth rates compar- 
able to those of term infants 1 to 2 years after their 
expected delivery date while others have slower 
growth rates for longer periods.” 

We report the relation between growth and 
feeding, and the results of biochemical investiga- 
tions in very preterm infants after leaving hospital. ** 


Methods 


Preterm infants. A total of 50 singleton infants (23 
boys and 27 girls) born at this hospital were studied 
prospectively. Their birthweights and gestational 


the 2-3rd and 75th centiles:° 18 birthweights were 
between the 2-3rd and 10th centiles, 22 were 
between the 10th and 25th centiles, nine were be- 
tween the 25th and 50th centiles, and the remaining 
one was between the 50th and 75th centiles. All 
infants were nursed on the Neonatal Medical Unit 
for 29 to 86 days and suffered a variety of disorders 
including respiratory distress syndrome, pneu- 
monia, jaundice, sepsis, and necrotising enterocol- 
itis. During their illnesses they were fed intravenously 
with glucose, electrolytes, amino acids, and lipid. 
When they. recovered they were gavage fed with 
pooled human milk or formula milk before receiv- 
ing bottle feeds of formula milk. Their weight gain’ 
in hospital ranged from 61 to 178 g per week. Infants 
with intraventricular haemorrhage were excluded to 
avoid any bias on feeding habits caused by later 
neurological abnormality. 


Follow up. Infants were fed on demand at home and 
reviewed on their expected delivery date (that is, at 
40 weeks’ gestational age) and at conceptional ages 
(term plus postnatal age) of 4, 8, and 12 months. 
They were weighed naked to the nearest 100 g ona 
beam balance, and their weights were plotted on 
centile charts for term infants.'® 
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Dietary evaluation. Mothers were encouraged to 
allow the infant to drink formula milk ad libitum, 
and were not advised about what was a reasonable 
amount for the infant to take. On the expected 
delivery date and at age 4 months, mothers made 24 
hour records of.the volume of formula milk taken at 
each feed; the type and weight of solid food offered, 
and the amount rejected; and the volume of milk 
mixed with solid food. The energy and protein 
intakes were calculated using information from the 
food manufacturers’ literature. The predicted en- 
ergy intake in 4 month old term infants and World 
Health Organisation/Food and Agricultural Orga- 
nisation recommended energy requirements were 
obtained from Whitehead et al.'’ Additional details 


obtained from each mother included the infant’s age 


when solids were first introduced and the reason for 
weaning. 


Biochemical investigations. On the expected delivery 
date and at 4 months, venous blood was sampled for 
measurement of serum sodium, potassium, urea, 
and protein (auto analyser), and osmolality (freez- 
ing point depression). 


Statistical methods. Student’s f test was used to 
compare differences between mean values, and the 
y? test was used to compare frequences between 


groups. 
Results 


Forty two mothers made their own decision to wean 
their infants on to solids, and by far the most 
common reason was that their infants cried exces- 
sively shortly after milk feeds or they were de- 
manding feeds earlier than usual. The other eight 
mothers sought advice from a doctor, health visitor, 
nurse, or relative before weaning. Baby rice was the 
most popular weaning food and was offered as the 
first solid to 27 infants; 15 infants were first offered 
rusks; and the remaining eight infants were offered 
either Liga biscuits, Weetabix, vegetable soup, eggs, 
semolina, or strained baby food. 

Weaning occurred early in 26 infants—that is two 
weeks to four months from the estimated delivery 
date: the remaining 24 infants were weaned later at 
between four and six months. The early weaners and 
later weaners had similar mean birthweights, birth- 
weight centiles, gestational ages, and duration of 
stay in hospital. The sex distribution was also similar 
in the two groups. 


Infant growth. The mean weights of boys and giris 
were below the 3rd centile at the estimated delivery 
date but had risen to between the 10th and 25th 


centiles at 4, 8, and 12 months (Table 1). At each 
age the mean weights of boys and girls weaned early 
or later were similar. Nonetheless, individual growth 
profiles showed considerable diversity. The weights 
of three infants weaned early and three weaned later 
did not cross the 3rd centile but progressed below 
and parallel to it. The weight curves of the remain- 
ing infants were distributed between the 3rd and 
75th centies. 


Nutrition. The only type of milk the infants received 
was formula milk, none received cows’ milk or 
breast feeds. Immediately before weaning infants 
were being offered five to eight milk feeds daily. 
Although the early and later weaners had a similar 
daily volume of milk on the estimated delivery date, 
at 4 months the milk intake was significantly less in 
those who had been weaned (P<0-001) (Table 1). 
Calculated total energy and protein intakes (mean 
(SD)) at 4 months were similar, however, in those 
weaned and those receiving only milk. The mean 
energy intake in the infants at 4 months was 20 to 
30% greater than both the predicted energy intake 
and the recommended energy requirement for term 
infants of a comparable age (Table 1).’” 


Biochemical studies. The biochemical indices at the 
estimated delivery date and at 4 months (mean - 


Table 1 Infant weight; weight centile; and daily intakes 
of milk, energy, and protein in preterm infants weaned early 
(group 1) and late (group 2). (Values, mean (SD)) 





Group 1 Group 2 
(n=26} (n=24)} 

Al estimated delivery date milk only milk oni 
Infant weight (g) 2068 (219) 2005 (183) 
Weight centile <3rd <3rd 
Milk (ml/day) 382 (52) 367 (43) 
Protein (g/day) 56 (0-7) 5-4 (0-6) 
Energy (Kcal/day) 248 (33) 239 (28) 

4 Months later milk + solid food miik onl 
Infant welght (g) 5596 (595) 5696 (641) 
Weight centile 10-25th 10~25th 
Milk (mV/day) 986 (184) 1210 (183)* 
Protein (g/day) 17-4 (2-2) 18-2 (3-0) 
Energy (Keal/day) 779 (85) 791 (120) 
Energylbody weight 
(Kealikg/day) 

Observed 139-2 (25-9) 138-8 (28-6) 
Predictedt 90-5 90-5 
Recommended 115 115 

8 Months later milk + solid food milk + solid food 
Infant weight (g) 7216 (847) 7301 (849) 
Weight centile 10-25th 10-25th 

12 Months later milk + solid food milk + solid food 
Infant weight (g) 8602 (1054) 8682 (1186) 
Weight centile i0-25th 10-25th 


*Leve] of significance: group 1 v group 2, P<0-001. 

tPredicted energy intake 120-10-4 (months) +0-76 (months*); for recom- 
mended energy intake (WHO/FAQ) see reference 17. 

Conversion —traditional units to Sl: energy 1 Keal/day~0-004 Mi/day. 


Table 2 Serum concentrations of sodium, potassium, 
urea, protein and osmolality in preterm infants 


weaned early (group 1) and late (group 2). (Values, mean 


(SD)) 

Group I Group 2 
(n=26) (n=24) 

At estimated delivery date milk only milk only 
Sodium (mmol(mEq)/) 138-7 (2-1) 139-2 (1-9) 
Potassium (mmol(mEgy1) $+1 (0-2) 4-6 (0-6) 
Urea (mmol) 1-8 (02) 14 (0-3) 
Protein (g/l) 43-7 (4-9) 42:2 (61) 
Osmolality (mOsm/kg) 279-5 (2-6) 280-5 (2-3) 

4 months later miik + solid food milk only 
Sodium (mmol(mEq)/) 138-0 (3-9) 138-1 (3-1) 
Potassium (mmol(mEq)/1} 4-9 (0-6) 52 (0-7) 
Urea (mmol) 2-6 (0-4)* 2:5 (0-7)* 
Protein (g/l) 60-0 (5-4)* 59-2 (4:3)° 
Osmolality (mOsm/kg) 280-0 (4:1) 282-8 (3:1) 


Group 1 v group 2: no significant differences in sodium, potassium, urea, 
protein, and osmolality. 

Estimated delivery date v 4 months later: *P<0-001. 

Conversion—SI to traditional units: urea 1 mmol/l~0-006 g/ml. 


(SD)) were similar in the early and later weaners 
(Table 2). The only values that had risen between 
the estimated delivery date and 4 months were the 
serum urea and protein concentrations. 


Discussion 


The first 4 months after the estimated delivery date 
was a period of relatively rapid growth in our 
preterm infants—probably an attempt at catch up 
growth, to recover previous deficits.’® Their weights 
at birth were on average about the 20th centile and 
on the estimated delivery date, on average, below 
the 3rd centile. Improvement in growth rate was 
associated with a considerable drive to feed. 
Whether the infants were receiving solely milk or 
milk and solids their energy intake in relation to 
body weight (Kcal/kg/day) exceeded previously 
reported energy intakes which satisfy the needs of 
term infants of a comparable postnatal age. This 
observation is to some extent analogous to. that 
previously reported 1 in small for dates infants!” and 
infants recovering from protein-calorie malnutri- 
tion,” who increase their energy intakes to levels 
considerably higher than their norma! requirements 
to recover prowth deficits. 

Our study suggests that in rapidly growing pre- 
term infants extra energy requirements can be 
obtained from milk alone provided milk intake is 
substantially increased. The mean milk intake per 
day in our infants fed solely on milk was about 15% 
more than the average milk intake reported for 4 
month old breast fed infants born at term, and 
growing along the 95th centile.*’ In addition, milk 
intake per day was about 25% more than the 
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average formula milk intake reported for infants of 
similar weight but born at term.” In the. early 
weaners solid food tended to replace rather than 
supplement formula milk in the diet. Accordingly, 
energy intake was not affected appreciably by the 
early introduction of solids. In that respect our 
observations are similar to those previously reported 
in term infants who seem capable of regulating food 
intake on an energy basis when over 6 weeks of 
age.” 

Relatively large intakes of formula milk and the 
early introduction of rice or rusks did not have a 
significant effect on serum sodium, potassium, and ` 
osmolality values in our preterm infants. The rise in 
serum urea and protein concentrations observed 4 
months after the estimated delivery date was prob- 
ably a reflection of an increase in dietary protein 
intake. Despite this increase the urea concentrations 
are similar to those previously reported in breast fed 
infants.” It seems that modern formula milk given 
to our infants is not likely to cause plasma. hyperos- 
molality (greater than 300: mmol/kg)! and raised 
urea concentrations” previously reported in infants 
receiving a formula based on whole cows’, milk. 

Recommendations for weaning commonly used 


for feeding term infants may also be applied to. 


preterm ones after the expected delivery date—we 
found that earlier weaning did not improve catch up 
growth. The Department of Health and Social: 
Security report on infant feeding in 1980” is slightly 
different in its weaning recommendations to the 
1974 report:' recommendations are from 3 to 6 
months and generally more permissive. Since the 
timing does not seem critical in terms of growth rate, 
an approach to weaning which takes into account 
the mother’s assessment of her infant’s needs is 
more realistic than one that is based only on a 
predetermined age. 


The authors thank the mothers who participated in this study, the 
health visitors who did home visits and supervised infant feeding, 
the Biochemistry Department where the blood specimens were 
analysed, Professor RDH Boyd for helpful criticism, and Mrs 
Flaine Evans for secretarial assistance. 
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Humidification of incubators 


V A HARPIN AND N RUTTER 
Department of Neonatal Medicine and Surgery, Nottingham City Hospital 


SUMMARY The effect of increasing the humidity in incubators was examined in 62 infants of less 
than 30 weeks’ gestation. Thirty three infants nursed in high humidity for two weeks were 
compared retrospectively with 29 infants from an earlier study who were nursed under plastic 
bubble blankets or with topical paraffin but without raised humidity. Humidification reduced 
skin water loss and improved maintenance of body temperature from birth, but did not delay the 
normal postnatal maturation of the skin. Infants nursed without humidity frequently became 
hypothermic in spite of a high incubator air temperature. These advantages must be weighed 
against the finding that overheating was more common and Pseudomonas was more commonly 
isolated from the infants. It is recommended that incubator humidity is raised for babies under 30 
weeks’ gestation in the first days of life but meticulous attention should be paid to fluid balance, 


avoiding overheating, and cleansing of the humidifier reservoir. 


In 1933 Blackfan and Yaglou' reported increased 
survival of preterm infants when nursed in a high 
ambient humidity. A series of carefully controlled 
trials by Silverman and colleagues confirmed that a 
high ambient humidity was associated with im- 
proved survival,” but showed that this was a result of 
improved maintenance of body temperature rather 
than an effect of the humidity itself. 4 Increased 
survival could be obtained by using a higher 
incubator air temperature alone. Humidification of 
incubators became increasingly unpopular when it 
was suggested that this contributed to infection in 
the newborn nursery.>’ 

More and more extremely immature, very low 
birthweight infants are now receiving neonatal 
intensive care. It has become apparent that when 
such infants are nursed naked in unhumidified 
incubators, they are often unable to maintain a 
normal body temperature. They easily become 
hypothermic despite the use of the maximum 
incubator air temperature setting, heat shields, 
thermal blankets, or topical paraffin. This is a 
consequence of their very high evaporative water 
loss, which is in turn a result of their poorly 
developed epidermis. Humidification is a highly 
effective way of decreasing evaporative water loss 
and it is therefore being advocated again, specifi- 
cally for the nursing of very small, immature infants. 
Although many neonatal units have reverted to the 
use of humidification, no assessment of its use in this 
group of infants has yet been reported. 


Humidification of incubators for nursing of very 
low birthweight infants was reintroduced into the 
neonatal intensive care unit at Nottingham City 
Hospital at the end of 1981—we felt it would be 
useful to monitor and report our experience. The 
effectiveness of humidity in maintaining a normal 
body temperature, the risk of infection of the 
humidifying system, and the maturation of the 
barrier function of the infant’s skin were studied. 
There was no contemporary control group of infants 
nursed without added humidity. A previous study 
from this unit showed, however, that the use of 
plastic thermal blankets or topical paraffin to reduce 
evaporative water loss did not result in the main- 
tenance of a normal body temperature in low 
birthweight infants, despite the use of maximum 
incubator air temperatures and careful nursing. ? So 
that some comparison could be made between 
infants nursed with and without added humidity, 
some results on infants from this earlier study are 
included. 


Subjects and methods 


Subjects. The first 33 infants of less than 30 weeks’ 
gestation who were nursed in high humidity from 
arrival on the neonatal unit formed the study group. 
The comparison group was taken from an earlier 
controlled prospective study in which thermal blank- 
ets and topical paraffin were compared as methods 
of reducing evaporative water loss in infants nursed 
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Table Details of the infants studied 





infants nursed in infants nursed without 
high humidity added humidity 
No Bo 29 
Gestation (weeks) 
Mean (SD) 27:3 (1-6) 27-6 (1-2) 
(Range) (25 to 29) (25 to 29) 
Birthweight (kg) 
Mean (SD) 0-98 (0-19) 0-97 (0-18) 
(Range) (0-72 to 1-60) (C-68 to 1-35) 


in dry incubators.® In this study there were 29 
infants below 30 weeks’ gestation (14 treated with a 
thermal blanket and 15 with topical paraffin). 
Gestation was assessed from the mother’s menstrual 
dates and the infant’s physical characteristics. The 
two groups were well matched for gestation and 
birthweight (Table). 


Ambient conditions. All infants were nursed in an 
incubator (79, Vickers Medical UK) used in the air 
mode. They were naked apart from a bonnet and 
booties. The nurses selected the incubator air 
temperature which kept the infant’s rectal tempera- 
ture in the range 36-6 to 37-2°C, the only limiting 
factor being the maximum air temperature setting of 
the incubator (36-9°C). Humidification of the in- 
cubator in the study group started on arrival on the 
neonatal unit and continued for two weeks. The 
humidifier reservoir was filled with sterile water and 
the setting turned to maximum humidity. The water 
was changed daily, leaving an hour between drain- 
ing the existing water and adding the new water. An 
aliquot of drained water was sent for bacteriological 
culture each day. The relative humidity in the centre 
of the incubator when the portholes were closed and 
the air temperature was on the maximum setting 
(36-9°C) was between 80 and 90%. This fell to about 
60% when the portholes were opened. 

In the earlier study used for comparison no added 
humidification was provided. Infants were either 
covered with a clear plastic thermal ‘bubble’ blanket 
or covered in a thin layer of soft white paraffin at 
eight hourly intervals. Incubator humidity was about 
30 to 40% at the maximum temperature setting and 
did not change substantially when the portholes 
were opened. 


Measurements. Rectal temperature was recorded by 
a mercury thermometer at least six hourly in all 
infants, and the daily rectal temperature was calcu- 
lated as an average of these readings. Incubator air 
temperature was recorded at least four hourly and a 


daily average calculated. The immediate effect on 
rectal temperature of adding and removing humidity 
was measured in two infants. The first infant (26 
weeks’ gestation, birthweight 960 g) had a steady 
rectal temperature of 35-8°C at 10 hours of age, 
despite use of the maximum incubator air tempera- 
ture setting. At this stage, humidification was 
started. The second infant (27 weeks’ gestation, 
birthweight 780 g) became overheated on the fifth 
day, with’a rectal temperature which was stable at 
37-9°C in an air temperature of 36-2°C. Humidifica- 
tion was therefore removed. In both infants skin 
water loss was measured using a skin evaporimeter 
(Evaporimeter EPI, Servomed, Sweden). An over- 
all skin water loss was calculated from measure- 
ments at 11 sites as previously described.” The 
evaporimeter was also used to record the relative 
humidity of the incubator air (%). 

The incidence of bacterial contamination and 
infection in the 33 infants was studied and compared 
with the infants in the earlier study. Endotracheal 
secretions and surface swabs were sent for routine 
culture—other cultures (for example blood, urine, 
and cerebrospinal fluid) were performed when 
clinically indicated. When incubators were humidi- 
fied an aliquot of water drained from the humidifica- 
tion system was sent for culture each day. 

Fourteen of the 33 infants nursed in humidity had 
serial measurements of skin water loss measured on 
the upper abdomen by evaporimeter from day 1 up 
to age 14 days. Measurements were made an hour 
after the humidity reservoir had been drained 
immediately before being refilled with sterile water, 
when the ambient humidity had fallen to unhumidi- 
fied levels. The results were compared with data 
obtained in 12 infants below 30 weeks’ gestation 
who had been nursed without added humidity and 
had previously been studied serially." These infants 
were slightly more mature (mean gestation 28-0 
weeks v 27-1 weeks) and heavier (mean birthweight 
1174 g v 954 g). Results were compared using 
Student’s ¢ test and x% analysis. 


Results 


Temperature control. The magnitude of the indi- 
vidual changes are illustrated by the detailed 
observations on two infants. In the first infant 
ambient relative humidity increased from 36 to 61% 
when water was added to the incubator humidifier 
(Fig. 1). This is an artificially low increase because 
the incubator portholes had to be open for the 
measurements of skin water loss. Nevertheless the 
infant’s rectal temperature, which had been subnor- 
mal for several hours in spite of the maximum 
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Fig. 1 The effect of increasing the relative humidity from 
36 to 61%. 
Humidity is added to the incubator of an infant who has been hypothermic for 


several hours despite a high air temporature. Skin water loss falls rapidly and 
rectal temperature rises to normal. 


incubator air temperature, steadily rose as the skin 
water loss fell. 

In the second infant, when water was drained 
from the incubator humidifier, skin water loss rose 
and the previously high rectal temperature fell to 
normal values (Fig. 2). In both cases the incubator 
air temperature was left unchanged. 

The mean daily rectal temperature was lower over 
the first five days in infants nursed without added 
humidity; the difference being most noticeable in 
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Fig. 2 The effect of decreasing the relative humidity from 
65 to 30%. 


Humidity is removed from the incubator of an overheated infant. Skin water 
loss rises and rectal temperature falls to normal without alteration in air 
i laa 
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Fig.3 Daily rectal temperatures (mean (SD)) in study 
infants (humidified) and comparison infants 
(unhumidified) during the first week of life. The differences 
on the first three days are statistically significant. 


the first three days when it was statistically signifi- 
cant (Fig. 3). Infants nursed in high humidity had 
normal rectal temperatures even on the.first day of 
life (mean (SD), 36-8°C (0-3)) and only one infant 
had a low daily rectal temperature (36-1°C). This 
infant had been born in the accident and emergency 
department of a distant seaside resort and had an , 
initial temperature of 31°C. After the first 24 hours 
there were no daily mean rectal temperatures below 
36-6°C and only five isolated readings of less than 
this, occurring when an incubator had broken down, 
where the water in a humidifier had been drained 
and not replaced, or when the infant was very sick 
and being handled. By contrast, infants nursed 
without increased humidity had a daily rectal 
temperature of mean (SD) 35-7°C (0-7) on the first 
day and only two infants in this group had a daily 
rectal temperature in the range 36-6 to 37-2°C. Ten 
of the surviving comparison infants had daily rectal 
temperatures below 36-6°C on at least one subse- 
quent day and one infant remained hypothermic 
until the sixth day of life. 

Infants nursed in added humidity were more 
likely to have rectal temperatures above the normal 
upper limit of 37-2°C but overheating did occur in 
both groups. One infant in each group had a rectal 
temperature of 38-5°C recorded, but this was not 
related to illness. The average daily incubator air 
temperature was lower in the humidified group than 
in the comparison group. Mean incubator air 
temperature in the infants who received humidity 
was 36-6°C on the first day and 36-3°C on the second 
day. By contrast, mean incubator air temperatures 
in the earlier study were 37-0°C and 36-9°C on the 
first two days, the maximum attainable in this 
incubator. Even on the seventh day, when both 
humidified and non-humidified infants had normal 
rectal temperatures, the mean incubator air temper- 
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ature was lower in the infants who received humidity 
(35-3°C cf 35-8°C). 


Infection. Of the hundreds of samples of humidifier 
water sent for culture only 11 grew any bacteria. 
Right grew Pseudomonas, one Escherichia coli and 
two mixed coliforms. All bacterial counts were low 
(less than 100 organisms per ml). Seventeen infants 
nursed in humidity (57%) grew Pseudomonas spe- 
cies from at least one site during their admission 
compared with six infants in the earlier study (21%), 
a significant difference (P<0-05). The com- 
monest site of isolation was from endotracheal tube 
secretions during prolonged ventilation. In six in- 
fants, Pseudomonas was isolated for the first time 
after cessation of incubator humidification. If these 
infants, and those who died in the first 24 hours, are 
excluded, there is no statistically significant differ- 
ence in Pseudomonas isolation between the two 
groups. Four infants nursed in humidity had positive 
blood cultures; two grew Pseudomonas at 3 and 5 
days of age and died, one grew prenatally acquired 
E coli and died, and one had a mixed growth of 
coliforms at necropsy. In the early study, one infant 
died with Pseudomonas and group B streptococci on 
blood culture on the second day, one grew E coli, 
and one grew Staphylococcus epidermidis, and both 
survived, 


Maturation of the skin barrier. Skin water loss fell 
steadily to mature values over the first two weeks, 
with most of the decrease occurring in the first week 
(Fig. 4). There was no appreciable difference in the 
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Fig. 4 Mean abdominal skin water loss over the first 
two weeks in study infants (humidified) and comparison 
infants (unhumidified), measured at a time when there was 
no added humidity in the incubator. 
There is little difference between the two groups, suggesting that use of 
humidification does not delay the usual poxtnatal maturation of the epidermal 
barrier m preterm infants. 


initial values of water loss on the first day and the 
subsequent fall when infants nursed with and 
without humidity were compared. 


Discussion 


This study is limited by its design. Infants nursed 
without added humidity were selected retrospectively 
and were not contemporaries of those nursed in 
humidity, so that like was not compared with like. 
Nevertheless, the two groups were well matched for 
birthweight, gestation, and illness, so that it is 
possible to derive some useful information about the 
use of humidity. 

Adding humidity to incubators clearly improves 
the control of body temperature in infants of less 
than 30 weeks’ gestation, to the extent that 
hypothermia becomes exceptional, even on the first 
day of life. By contrast, infants nursed in dry 
incubators and covered with a plastic bubble blanket 
or a thin layer of soft paraffin are commonly 
hypothermic in the first few days, in spite of the use 
of the maximum air temperature setting. Water is 
lost from the skin of the preterm infant by passive 
diffusion along a concentration gradient. Water loss 
is highest in the first week when the epidermal 
barrier to diffusion is poorly developed (a function 
of gestation rather than birthweight). A high 
ambient humidity reduces this concentration gra- 
dient so that skin water loss falls (Fig. 1). If the 
relative humidity of the surrounding air reaches 
100%, water loss ceases. A modern incubator can 
achieve a relative humidity of 80 to 90% when the 
humidifier setting is on maximum and the portholes 
are closed. Skin water loss is low at this humidity 
and a normal body temperature can be maintained 
—in fact it is easy to overheat the infant (Fig. 2). 
When humidity is used, rectal or skin temperature 
should be closely monitored. Although high rectal 
temperatures were recorded in all infants, this was 
initially more common in those nursed in humidity. 
As nursing staff became accustomed to the use of 
humidification the incidence of overheating fell. If 
there is overheating, it is preferable to remove the 
humidity rather than lower the air temperature. In 
the study we found that misting of the incubator 
(condensation of water on the inner perspex walls) 
was uncommon and slight. This is because the 
incubator temperature was high (which raises the 
dew point) and the room temperature (29 to 30°C) 
was high (which raises the temperature of the 
incubator walls). Lowering the incubator or room 
temperature at maximum humidity will cause misting 
which obscures the infant and soaks the incubator 
contents. Use of humidity is unnecessary after the 
first few days because maturation of the epidermal! 


barrier is rapid in very immature infants.'* This 
postnatal maturation probably occurs in response to 
the change from a fluid to a gaseous environment 
and seems to be unaffected by the moist environ- 
ment of a humidified incubator. 

Maintenance of a normal body temperature is 
associated with improved survival in preterm 
infants." Although these earlier studies did not 
include very immature infants of less than 30 weeks’ 
gestation, there is no reason to believe that they 
behave differently and benefit from hypothermia. 
The design of our study makes it impossible to say 
whether the use of humidity improves survival. 

It was the possibility that humidity encouraged 
growth of bacteria in the incubator, particularly 
Pseudomonas, and therefore gave rise to serious 
infection, that led to its unpopularity and gradual 
disuse. We were careful to avoid bacterial con- 
tamination of water in the humidifier reservoir—the 
water was drained off each day, the incubator min 
dry for an hour, and the reservoir refilled with 
sterile water. Examination of the drained water 
showed that we were largely successful since bac- 
teria were rarely found and were in very low 
concentrations. Pseudomonas aerogenosa was 
grown on eight occasions but its growth from the 
humidifier was always preceded by its isolation from 
another site (usually the endotracheal tube). 
Pseudomonas was commonly isolated from low 
birthweight infants nursed in high humidity, particu- 
larly from those who had received ventilation for 
more than a few days. In 1983, after the study 
fmished, we continued using humidity but pseudo- 
monas isolations became very uncommon and no 
infant developed a septicaemia with this organism. 
Such fluctuations in the isolation of Pseudomonas in 
an intensive care unit are well known and make it 
difficult to determine the contribution of incubator 
humidity. A small number of neonatal units in the 
United Kingdom have continued to humidify 
incubators since the 1960s—anecdotal reports to the 
authors suggest that neonatal infection is not 
increased. The previous reports linking humidity 
with infection>’ do not compare directly with 
modern practices. Nevertheless two infants nursed 
in humidity died of pseudomonas septicaemia—one 
was a ventilated infant recovering from respiratory 
distress syndrome, the other previously healthy, so 
that a link between infection and humidity cannot be 
lightly dismissed. 

Because added humidity reduces evaporative 
water loss, a preterm infant nursed in humidity 
needs less fluid than if nursed without humidity to 
achieve the same water balance. The intake of fluid 
needs to be tailored to the infant’s requirements by 
the frequent monitoring of urine and plasma osmo- 
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lality and careful daily weighing. When humidifica- 
tion was reintroduced in this study, infants received 
the same daily fluid volumes as they had done 
previously (mean fluid intake in the first week was 
114 mil/kg/day compared with 117 ml/kg/day in 
infants in the earlier study without humidity). This 
might have been expected to lead to a higher 
incidence of delayed closure of the ductus arter- 
iousus, which is strongly related to fluid over- 
load.!® 17 In fact delayed closure of the ductus was 
more common in infants who received added 
humidity, although the uncontrolled nature of the 
study makes direct comparison impossible. 

We recommend that when infants of less than 30 
weeks’ gestation are nursed in incubators, humidity 
should be used since it greatly improves the control 
of body temperature. To minimise the risk humidi- 
fication should be stopped after a few days when the 
infant’s body temperature control improves—four 
to seven days of humidity is likely to be enough. 
Overheating of infants can occur and should be 
looked for. Fluid requirements are likely to be less 
than those calculated for infants nursed without 
humidity. It is not necessary to humidify incubators 
when nursing older or more mature infants unless 
their body temperature cannot be kept within the 
normal range. 


We thank the nursing and medical staff of the Department of 
Neonatal Medicine and Surgery for their help with this study, 
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Serum antibodies to Legionella agents in bronchial 
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SUMMARY The prevalence of seropositivity to Legionella species was studied in 184 children 
with bronchial asthma and 80 control children, age and sex matched, without respiratory tract 
infections. The sera were examined by indirect immunofluorescence with antigens of six 
Legionella species. The asthmatic children showed a significantly high percentage of seroreactions 
to L pneumophila compared with the control children. In the asthmatic children, no association 
was found between age, sex, onset of asthmatic symptoms, living conditions, corticosteroid 
treatment, or exposure to aerosols and seropositivity to Legionella. No relation could be found 
between the asthma severity score and the titre of serum antibodies to L pneumophila. 

None of the 32 sera with titres of 1:256 or higher were reactive for Legionella specific IgE 
antibodies. 

A high prevalence of antibodies to L pneumophila was found in children suffering bronchial 


asthma. Further studies are necessary to clarify the clinical relevance. 


Since the aetiological agent of legionnaires’ disease 
was first described in adult patients in 1975,’ a few 
cases have been reported in childhood.?“ In a 
previous survey from our hospital, three of 167 
children admitted to hospital for acute respiratory 
infections, had antibody titres of 1:256 or more to 
Legionella species at the time of admission; one of 
these children had asthma.° Respiratory tract infec- 
tions have a particularly important impact upon 
children with asthma. Recently antibody titres of 
1:256 or higher to L pneumophila were reported in 
29-4% of children with cystic fibrosis. A study of 
113 adults suffering from chronic pulmonary dis- 
eases, including 41 with bronchial asthma, showed a 
significant increase of serum antibodies to L 
pneumophila.’ 

This study was designed to determine whether 
asthmatic children show a higher incidence of 
seropositivity to Legionella species compared with 
non-asthmatic children. Precipitating asthma attacks 
in children are often associated with symptoms that 
may be clinically regarded as evidence of upper or 
lower respiratory infections, but while the role of 
viral infections in precipitating asthma attacks is 
already well established, the role of bacterial infec- 
tions is not yet clear. 


As far as we know, this is the first prevalence 
study of antibodies to Legionella species in children 
with bronchial asthma. 


Patients and methods 


Study population. Serum samples were collected 
during one year (August 1982 to August 1983) from 
184 asthmatic children attending the outpatient 
clinic of the Paediatric Pulmonary-Allergic Service 
regularly. 

The sera were obtained when blood was drawn for 
other diagnostic examinations. All children were 
suffering from bronchial asthma according to the 
criteria of the American Thoracic Society.® A total 
of 134 children had perennial extrinsic allergic 
asthma and 50 had seasonal allergic extrinsic bron- 
chial asthma. All the specimens were collected when 
the children were free of symptoms. Of the 184 
children, 118 (64-14%) were boys and 66 (35-86%) 
were girls; their ages ranged from 2 to 15 years 
(mean 8-3 years). The first asthmatic attack had 
occurred in 56-5% of the patients three or more 
years before the examination, and in 29-1% of the 
patients one to two years earlier. The parents were 


- asked to answer a standardised questionnaire on the 
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severity of asthma during the preceding year. An 
asthma severity score from 1 to 14 was computed for 
each child, as described by Murray et al.’ Additional 
information gathered included the number of past 
admissions to hospital, previous use of mist tents or 
drug administration by aerosols, and mean age from 
onset of symptoms. Although corticosteroid treat- 
ment is one of the asthma severity score’s features, it 
was considered separately also, because of its 
particular importance in legionnaires’ disease. 

Eighty children suffering from various non- 
respiratory disorders, or surgical patients, age and 
sex matched with the study group, served as 
controls. The study was possible because blood was 
drawn for other routine examinations; however, 
informed consent was obtained from the parents of 
both the study and the control group. 


Laboratory tests. The serum samples were stored at 
—20°C until examined by the indirect immuno- 
fluorescence assay. Antigens and positive antisera 
for standardisation were obtained from the Centers 
for Disease Control, USA, and represented L 
pneumophila, gr 1-4 (monovalent and pool); 
L pneumophila, gr 5-6 (monovalent and pool); L 
longbeachae, gr 1-2 (pool); and L micdadei, 
L gormanii, L dumoffti, and L bozemani. The im- 
munofluorescent assay was examined according to 
the technique of the Centers for Disease Control 
(1981), with the exception that the first screening 
was performed with a commercial conjugate (Insti- 
tute Pasteur, Paris) fluorescein isothiocyanate anti- 
human gammaglobulin (Ig), and those positive to a 
titre of 1:256 or more were examined again after 
absorption with antigen of Escherichia coli 013:k92: 
H4.'° This procedure excluded eight sera (19-5%) 
from the group positive to a titre of 1:256 or more, 
as their titres after absorption were 1:128. Sera 
positive to 1:256 or more with fluorescent rabbit 
anti-[g were examined further for IgG- and IgM- 
type antibodies with fluorescein isothiocyanate anti- 
human IgG (antigamma) and antihuman IgM (anti- 
uu) (Wellcome Reagents). The two sera positive for 
IgM were absorbed on a column of polymerised 
human IgG" to avoid false reactions due to rheuma- 
toid factors. Only one of them was refractory to this 
treatment and is considered positive to IgM. The 
positive sera with titres of 1:256 or higher were also 
examined for antibodies to Chlamydia, Myco- 
plasma, and Pseudomonas aeruginosa serogroup 
H11 to rule out false positive reactions. The comple- 
ment fixation test for Chlamydia and Mycoplasma 
was performed by the Public Health Laboratories at 
Abu Kabir. Pseudomonas antibodies were tested by 
immunofluorescent assay with goat antihuman IgG 
(y chain specific) fluorescein isothiocyanate conju- 


gate, affinity chromatography purified (Sigma 
Chemical, USA). One child had low titres for 
Chlamydia (1:120) and Mycoplasma (1:60). Three 
children had a titre of 1:64 for P aeruginosa; these 
results probably did not interfere with the titres to 
Legionella. l 

All the sera with titres of 1:256 or more were 
tested for IgE specific antibodies to L pneumophila. 
We used the immunofluorescent assay first, per- 
formed as described for IgG and IgM. Goat 
antihuman IgE (e chain specific) fluorescein isothio- 
cyanate conjugate was from Miles Yeda, Israel,” 
This antiserum was absorbed before use with a 
mixture of formalin-killed L pneumophila cells, 
serogroup 1—4, because it cross reacted with L 
pneumophila. 

The tests for specific IgE for L pneumophila were 
performed by two enzyme linked immunoassays 
(ELISA) because we were not in possession of a 
positive control. The first system was as described 
by Farshy.'* The plates used were from Dynatech 
(M/129/B). They were coated with soluble L 
pneumophila serogroup 1—4 antigen. '* Horse radish 
peroxidase conjugated to goat antihuman IgE 
(heavy chain specific) was from Miles Yeda, Israel. 
The results were read spectrophotometrically at 492 
nm with a Gilford (2600) spectrophotometer. The 
second ELISA system used was part of the Platelia 
total IgE kit for the quantitative determination of 
total IgE in human serum (Institute Pasteur, Paris). 
The kit was used as recommended by the manufac- 
turer, in addition to the coated plate method, 
described above. 


Results 


The seroreactions of the study groups to L 
pneumophila are summarised in Table 1. Signifi- 
cantly more asthmatic children were seroreactive to 
Legionella antigens. The y? test was used for 
Statistical analysis. Thirty two (17-4%) asthmatic 
children and only one (1-:25%) of the children from 
the control group had titres of 1:256 or more 
(P<0-001). Four children of the 32 had titres of 
1:512. One of them reacted with IgM at 1:256. 
Thirty seven (20-11%) of the asthmatic children had 
a titre of 1:128 compared with four (5%) in the 
control group (P<0-01). Eighty five (46-1%) of the 
asthmatic children had titres of 1:64 compared with 
15 children (18-75%) in the control group 
(P<0-005). Thirty (16-3%) of the asthmatic and 60 
(75%) of the control group children, had titres of 
less than 1:64. 

The differences between the frequency of given 
titres of the asthmatic children versus the healthy 
children are shown in Fig. 1. The cumulative 
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Table 1 Seroreactions to Legionella pneumophila 





No examined Titre 
1256 

Asthmatic children 184 32 (17-4%) 
Control group 80 i (125%) 
P* «<0-001 
P* calculated by x? test. 
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Fig.1 Frequencies of given titres for the asthmatic and the 
control children. 


distributions are shown in Fig. 2. The difference 
between the two groups calculated by Smirnov’s test 
is highly significant (P<0-000001). 

Of the 32 positive reactions to L pneumophila 
(titre 1:256 or more) listed in Table 1 two sera 
were monovalent (serogroup 1); two reacted equally 
with seroproups 3 and 4; two reacted equally with 
serogroups 5 and 6; and one reacted equally 
with serogroups 1 and 5. Four sera reacted with 
three serogroups: one of them equally high for 
serogroups 2 and 4 and less for serogroup 5; two 
equally high for serogroups 3 and 4 and less for 
serogroup 6; and one equally high for serogroups 5 
and 6 and less for serogroup 2. Nine sera reacted 
with all monovalent antigens of serogroup 1-4 and 
six reacted with all serogroups 1—6 with different 
titres. 

Two asthmatic children had titres of 1:64 to L 
micdadei, one to L bozemanni, and one to L 
longbeachae. One asthmatic child had a titre of 
1:128 for L bozemanii. Three children from the 
control group had titres of 1:64 for L bozemanii and 
one had a titre of 1:128 for the same agent. 


=1:128 =1:64 <1:64 
37 (20-1%) 85 (46-1%) 30 (16-3%) 
4 (5-0%) 15 (18-75%) 60 (75%) 
<0-01 <0415 
1-00 eae 
l 
i 
i 
~ m we -4 
0:75 


= ae ee ee b 


v 

i 

l Asthmatic children = 
i Control children 
i 

' 

é4 


am th 7 oe oe 


<< 1: 64 1:64 1:128 


Titre 


Fig.2 Cumulative distributions of the frequencies of given 
titres for the asthmatic and the control children. 
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In the asthmatic children, the serological titres 
were unrelated to age and sex. The mean age and 
mean age in years from the onset of symptoms are 
shown in Table 2. The percentage of children with 
perennial asthma was more or less constant in each 
titre group. No association was found between the 
mean number of years from the onset of the first 
asthmatic symptoms and the titre group (Table 2). 

Using the asthma history scores versus the titre of 
serum antibodies to L pneumophila, a regression 
line, based on all the observations, was computed 
with the Statistical Analysis System (SAS) general 
model’s procedure (Fig. 3). The significance level of 
the intercept is 0-0001 and the slope 0-0003. The 
correlation coefficient r=0-265. | 

The 32 sera with titres of 1:256 or more were 
tested further for IgE specific anti-Legionella anti- 
bodies. None of those sera was found reactive by 
any of the three methods performed. No difference 
was found between patients with high or low 
concentrations of IgE. 
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Table 2 Age and onset of sympioms related to seroreactivity to Legionella pneumophila in asthmatic children 





Titre Total Number of children 


Perennial asthma 


Seasonal asthma 


Mean (SD) age 
{years} 


Mean (SD) age at 


onset of symptoms 
{years} 





2 (72%) 
25 (67%) 
82 (71%) 


9 (28%) 
12 (33%) 
33 (29%) 


9.2 (4-09) 
8-2 (3-83) 
8-5 (3-73) 


4-18 (2-28) 
4-64 (1-75) 
4-26 (3-51) 
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Fig.3 Regression line of asthma severity score verus titre 
of serum antibodies to Legionella pneurnophila 


Discussion 


A serological titre of 1:256 or higher is accepted by 
the Centers for Disease Control as presumptive for a 
present or past infection with Legionella.” Half of 
the survivors of the Philadelphia outbreak, how- 
ever, had a titre of less than 1:128 after two years.'® 
Therefore presumptive titres for past infection are 
arbitrary and have to be established according to the 
background titres found in a given population. 

This area is not regarded as endemic for legion- 
naires’ disease, and prevalence of seroreactions to 
Legionella antigens is presumably due to nosocomial 
infections in subjects with long term institutional 
contact." 18 For all these reasons we did not 
establish cut off limits for seropositivity, but we 
compared the percentage of asthmatic children 
seroreacting with a particular titre with the percent- 
age of healthy children seroreacting with the same 
titre. 

The asthmatic children show a very high incidence 
of seroreactivity to Legionella species compared 
with children free of respiratory diseases (Table 1, 
Figs. 1 and 2) and with children with acute respira- 
tory infections,” from the same hospital. 


Our results are highly significant calculated by 
either x? test (Table 1) or Smirnov test, which 
detects discrepancies between two empirical dis- 
tribution functions. Seropositivity to Legionella 
belonging to groups other than L pneumophila was 
very low in our study groups, therefore we analysed 
statistically only the seroreactions to this. 

Previous studies have shown increases in antibody 
titres during convalescence from legionellosis that 
were specific for a single serogroup antigen or 
against antigens common in multiple serogroup 
strains." '? The seropositive sera in our study cross 
reacted with the individual antigens belonging to L 
pneumophila with relatively high frequency; as in 
the other prevalence studies performed in our 
area.’ '® It has been proposed, but not proved, that 
the common antigen reactions may be secondary 
reactions on repeat exposure to a different sero- 
group strain.” 

An analysis of the accumulated data on the 
asthmatic group of children showed no relation 
between the mean age or between the mean number 
of years from the onset of the first asthmatic 
symptoms and the titre group (Table 2). 

The correlation coefficient obtained between the 
asthma severity score and the antibody titre to L 
pneumophila from the regression line in Fig. 3. is 
small (r=0-265), that means that there is a very high 
variability in the data. 

Legionnaires’ disease pneumonia is acquired 
mainly by inhalation of aerosols, from waterborne 
environmental sources, as condensate from air 
cooling systems, or central air conditioning systems. 
None of the asthmatic children lived in such 
conditions. The association found between serolo- 
gical titres and number of past admissions to 
hospital, exposure to aerosols in the emergency 
room, or number of lower respiratory tract infec- 
tions among the asthmatic children is poor. 

Corticosteroid treatment, one of the score’s 
features,” is considered to be one of the predispos- 
ing factors in legionnaires’ disease, but no relation 
was found between corticosteroid treatment alone 
and the titre group of the asthmatic children. In a 
study of 41 adult patients with asthma, 20% had 
raised antibody titres against L pneumophila. ‘This 
prevalence of titres of 1:64 or more among patients 
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with asthma was not associated with corticosteroid 
treatment.’ In another study of young adults with 
cystic fibrosis, no relation was found between the 
presence of raised antibody titres to Legionella and 
corticosteroid treatment.*° 

We have no evidence that the higher seroreactiv- 
ity of the asthmatic children is due to their higher 
susceptibility to infection with Legionella. An ex- 
planation for the high incidence of seropositivity to 
Legionella in asthmatic children, could be overactiv- 
ity of the immune system reflected by raised 
immunoglobulin concentrations, especially IgE. 
Using three different techniques, no serum IgE anti- 
Legionella antibodies were detected in the 32 sera 
with titres equal to or higher than 1:256. No 
correlation was found between the antibody titre to 
Legionella and the concentration of total serum IgE 
of the asthmatic children. 

We could not obtain any reference to this subject 
through the computerised Allergy Service Pharma- 
cia Information Program. The incidence of Igk 
antibodies in bacterial disease is not well 
documented. Some authors claim that bacterial 
infections play little role in precipitating asthma 
attack.”! Others found IgE antibodies to Haemophi- 
lus influenzae and Streptococcus pneumonia, and 
therefore conclude that immediate hypersensitivity 


to bacteria may play a role in the infectious ~ 


exacerbations of bronchial asthma.” Some authors 
suggest that IgE antibacterial antibodies appear 
early in the course of infectious disease, somewhat 
later than IgM but earlier than IgG antibodies.” 
This could be the reason why we did not find 
positive sera for IgE specific to Legionella. The sera 
were collected from the asthmatic patients in 
intervals between the asthmatic attacks and not 
immediately after a mild or acute respiratory 
disease. 

One case of legionnaires’ disease associated with 
severe bronchospasm and hypoventilation was re- 
ported in an adult patient. Further studies are 
necessary to prove the role of Legionella in infec- 
tions during exacerbations of asthma. 

It should, however, be kept in mind that asthma 
patients have long term contact with the infected 
‘hospital environment, either as outpatients or as 
inpatients; they are often treated with corticoster- 
oids which have an immunosuppressive character 
and are frequently inhaling medications through 
aerosols which are recognised sources for legion- 
naires’ disease. All these together lead to a con- 
tinuous exposure of asthmatic children to Legionella 
and could be a contributing factor for their higher 
incidence in seropositivity than healthy children. 

Many febrile respiratory diseases in asthmatic 
children remain without a differential diagnosis. 


The high prevalence of positive seroreactions to 
Legionella antigens described in our study indicates 
that Legionella infections should be considered in 
diagnosis and treatment. 


We thank the chief nurses L Cohen, E Bonda, and Y Baruch for 
their kind cooperation, and Mrs J Szichman for the secretarial help. 
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Childhood asthma and puberty 


L BALFOUR-LYNN 
Department of Paediatric and Neonatal Medicine, Royal Postgraduate Medical School, London 


SUMMARY Thirty eight, chronic, perennial asthmatic children were prospectively examined 
every six months for a mean 8-9 years to clarify the relation between clinical asthma and puberty. 
Improvement in the disease occurred independant of puberty but the rate of improvement was 
appreciably greater during puberty. This led to speculation that improvement in childhood 
asthma could be associated with an immunological process capable of receiving a powerful 
stimulus from hormones active during puberty. 

In addition, children whose illness improved before any sign of puberty had developed could 
be confidently prediced to ‘grow out’ of their disease. Conversely, if no improvement was seen by 


the onset of puberty, a much more guarded prognosis was needed. 


It is common practice for a physician to comfort the 
parents of an asthmatic patient with the assurance 
that most children ‘grow out’ of their illness by 
puberty. This favourable prognosis has become 
generally accepted despite the sceptics who believe, 
as Levison et al,’ that they merely outgrow their 
paediatricians. A review of 23 retrospective studies 
reported between 1929 and 1972” showed that of 
6737 patients with childhood asthma, 47% became 
asymptomatic by the end of puberty and a further 
37% had sustained a ‘marked improvement’. This 
clearly indicated a tendency towards recovery even 
if the process was not always complete. 

The timing of puberty. varies, however, from one 
child to another. In boys, puberty may begin 
between 9-5 and 13-5 years and end between 13-5 
and 17 years.’ In girls, the equivalent times are 8 to 
13 years and 13 to 18 years. Furthermore, the 
interval between the first sign of puberty and 
complete maturity varies from 1-5 to 6 years.* This 
means that retrospective studies, although showing 
that an improvement in asthma does occur in most 
patients, are unable to answer the question whether 
this improvement is directly related to puberty. Nor 
has the timing of puberty in subjects been noted in 
four prospective studies.>* 

This study was undertaken to clarify the relation 
between clinical asthma and puberty. A group 
of well documented, chronic, perennial asthmatic 
children was followed up every six months to record 
the progress of their disease and to relate it to 


‘puberty. 


Subjects 


In 1972, 53 children with chronic, perennial asthma, 
inadequately controlled by bronchodilators alone, 
completed a 12 month, double blind trial of sodium 
cromoglycate.” Although 15 of these children were 
lost in the process of organising this long term study, 
it has been possible to follow up the remaining 38 
children for an average period of 8-9 years (3-3 to 
11-8 years). Their mean age of entry to the study 
was 7-6 years (3-9 to 12-3 years) and their mean age 
at the end was 16:5 years (11-3 to 19-9 years). 
The 38 children fell into three groups (Fig. 1). 


the end of the 12 Trial? 
SCG faliures : 10  SCGsuccesses:33 Placebo and 
(Steroid treated) bronchodilator (BD ) 
SUCCESSES + 7 
4* 7 as 
Follow up: 6 ps 29 Follow up: 3 
Required steroid 
treatment : 6 
Steroid group :72 SCG group: 23 BD group : 3 


*Number lost to study 
Fig. 1 Origin and composition of the three main patient 
groups in the study. 
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Twelve children whose condition was not controlled 
by sodium cromoglycate comprised the steroid 
group: six of the 12 children were from the original 
trial and six had deteriorated during the first three 
years and had to be put onto corticosteroids. Twenty 
three children successfully controlled by sodium 
cromoglycate formed the sodium cromoglycate 
group. Two of these children were observed for 8-2 
and 4-7 years; both were lost to follow up before 
puberty- but not before their condition was seen to 
have improved. The third, bronchodilator group 
comprised three children whose asthma was success- 
fully controlled with bronchodilators. 


Methods 


Six monthly assessment of the severity of asthma. 
The children in this study were seen by the author 
every six months as outpatients. At each visit a 
questionnaire was completed. An estimate of the 
severity of attacks was based on the number of 
admissions to hospital, the time off school or 
indoors, and the number of times a doctor had been 
consulted because of asthma. The frequency of 
milder symptoms, whether weekly, monthly, or 6 
monthly, was gauged on further close questioning of 
the patient and parents. Drug treatment was re- 
corded. The effects of exercise, schooling, and 
temperament were noted. Other illnesses and prob- 
lems that had developed in the previous six months 
and the parents’ overall assessment were recorded. 
The patient was then examined, taking particular 
note of any pubertal changes,’® and the following 
respiratory function tests were performed: peak 
respiratory flow rate (Wright Peak Flow Meter, 
Airmed) spirometry for forced vital capacity, forced 
expiratory volume in one second, and a standard 
exercise test.' 


Assessment of puberty. The classification of puberty 
into five stages by Tanner’? has been adopted in this 
study. Genital development in boys and breast 
‘development in girls were rated on a scale from 1 to 
5. Pubic hair was rated separately on the same scale, 
and being similar in both sexes, forms a link 
allowing direct comparison throughout puberty. 
In this study a child was assessed as reaching stage 
2 of puberty at the first sign of a secondary sexual 
characteristic. This was either the initial enlarge- 
ment of the genitalia in boys, a breast bud in girls, or 
pubic hair in both. The age at which this occurred 
was accepted as the beginning of puberty. The 3rd, 
4th, and 5th stages of puberty were recorded when 
both pubic hair and the genitalia or breast were 
observed to have reached the appropriate phase in 
development. Stage 5 was not difficult to assess as it 


Table Treatment grading used to assess clinical progress 
over the period of follow up 


Grade Treatment 


8 Regular oral steroid treatment. 
7 High dosage beclomethasone dipropionate treatment 
(over 400 ug/day) or regular, alternate day oral steroid treatment 
before availability of steroid aerosol (1972). 
6 Low dose beclomethasone dipropionate treatment 
(50-400 pp/day). 
5 Regular sodium cromoglycate treatment plus an occasional 
short course of oral sterolds. 
4 Regular sodium cromoglycate treatment. 
3 Regular bronchodilator treatment plus an occasional short course of 


oral steroids. 
2 Regular bronchdilator treatment. 
1 Occasional use of bronchodilator treatment. 


0 No treatment (ie symptom free). 


depended on observing when both secondary sexual 
characteristics were finally adult in type. Stages 3 
and 4 were less precise as the rate of development of 
the genitalia and breasts compared with the pubic 
hair often varied. Even so, a reasonable compro- 
mise always seemed possible, and as the same 
investigator made all the assessments, they should 
be comparable. The two important measurements 
for this study, however, the beginning (stage 2) and 
the end (stage 5) of puberty, were observed with an 
accepted accuracy to within six months. 


Assessment of clinical progress. As each six monthly 
clinical assessment was directly related to the 
treatment required, the grading system set out in the 
Table has been used to assess the severity of the 
illness at each stage of this study. 

Improvement in the disease was indicated by a 
reduction in treatment grade while worsening was 
signified by a rise. To simplify plotting of the clinical - 
progress of the disease over the many years of follow 
up, the six monthly treatment grades have been 
combined into a single yearly one reflecting the 
overall trend, up to the onset of puberty. During 
puberty, however, the final treatment grading 
assessment was related directly to the stages 2 to 5. 
Those children followed beyond puberty then re- 
verted to being assessed yearly. 


Results 


Clinical asthma and puberty. There was a clear 
overall improvement in the severity of asthma 
during puberty (Fig. 2), preceded by a tendency to 
improve three years before its onset. In the more 
severely affected steroid group, improvement was 
first noted at puberty, while in the less affected 
bronchodilator group all the children had begun to 
improve before puberty (Fig. 3). The sodium 


Numbers where treatment grade known 
15 20 


mn 


30 33 36 — KH 35 33 33 





Severity of asthma by treatment grade 


7 8 9 10 11 R B w & 16 


Puberty 
Age (years) 


Fig.2 Severity of asthma in 36 children who reached 
puberty, assessed by the mean values (SE) of their treatment 
grades, at the mean age of each stage of puberty and each 
year before puberty. 
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Fig.3 The first consistent improvement observed in 35 


asthmatic children related to puberty. 


The children are separated into the three main groups—steroid, sodium 
cromoglycate, and bronchodilator, and plotted against the year before puberty 
or the stage of puberty that the first consistent drop in treatment grade was 
detected. 

Three remaining children in the study are omitted: two improved betore the 
onset of puberty but were lost to follow up before it began and one became 
worse during puberty and died in stage 3. 
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Fig. 4 Comparison of the severity of asthma in three 
groups (steroid and sodium cromogylcate subgroups A and 
B) assessed by the mean values (SE) of thetr treatment 
grades at each stage of puberty (irrespective of their mean 
age) and each year before puberty. 


cromoglycate group fell between these two extremes 
with 13 children not improving until the onset of 
puberty (subgroup A) and 10 children improving 
before (subgroup B). 

There was a close similarity in the progress of the 
disease between the sodium cromoglycate subgroup 
A and the steroid group (Fig. 4). In this combined 
group of 25 children, none of whom had shown any 
improvement before the onset of puberty, 15 
children improved immediately on reaching puber- 
tal stage 2, and all, except one child who died during 
a severe exacerbation, had improved by stage 5. 


Three children were then symptom free, nine 
children were grade 1, seven children grade 2, and 


5 


four children grade 3. 

As the bronchodilator group consisted of only 
three children, it was not included in Fig. 4, but a 
close similarity in the progress of the disease was 
also noted between the children in this group and 
those in the sodium cromoglycate group who im- 
proved before puberty (subgroup B). In this com- 
bined group of 13 children, recovery began three 
years before the onset of puberty and three children 
became symptom free and seven virtually so (grade 
1) without any pubertal influence. Further improve- 
ment occurred during puberty and by stage 5, 11 
children were known to be symptom free and two 
children virtually so (grade 1). The number symp- 
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tom free was probably 100% as the two children 
recorded as grade 1 were lost to follow up before the 
end of puberty, and the usual reason for failure to 
attend the clinic was loss of all symptoms. 


Follow up after puberty. Seventeen of the 38 
children were observed from 1 to 5 years (mean 2-2 
years) after reaching stage 5 of puberty. Six patients 
continued to improve; four became symptom free 
and two improved from grade 3 to grade 1. Seven 
patients remained unchanged. One patient, well 
controlled on regular bronchodilators, needed a 
short course of steroids for an exacerbation, and 
three patients who had been symptom free for 
sometime (one, three, and four years) relapsed. 
Apparently ‘cured’ asthmatics have been noted to 
relapse in the past,® and it was of interest that in all 
three in this study, relapse occurred after puberty 
was completed. Two had moderate wheezing epi- 
sodes, one during a hay fever season and the other 
due to an upper respiratory tract infection. The third 
had a much more severe asthmatic attack requiring 
his first short course of steroid treatment. 


Discussion 


The 38 children in this prospective study originated 


from a group of chronic, perennial asthmatic children 
admitted to a 12 month trial of sodium cromoglycate.” 
As such they represent moderately severe hospital 
treated asthmatics; yet, when last seen, their final 
assessment showed that 42% were symptom free, a 
figure similar to the 47% estimated from the 23 
retrospective studies on 6737 children. Moreover, 
by separating the children in this study into a severe 
group treated with steroids and a moderate to mild 
group treated with sodium cromoglycate or bron- 
chodilators, or both, a close similarity can be seen 
with the results of the prospective study of a 
randomly selected group of wheezy children carried 
out by McNicol and Williams® and completed by 
Martin et al.’ At the end of this present study, 17% 
of the severe group and 54% of the moderate to 
mild group had become symptom free compared 
with 13% and 55% of patients reported by Martin ef 
al. Despite originating as a hospital sample, the 
natural history of childhood asthma in the 38 
children in this present study was similar to that 
based on whole population samples. This would 
suggest that the results in this study are generally 
applicable. 

The 38 children had twice yearly clinical and 
physiological assessments for a mean of 8-9 years. In 
such a variable disease, physical examination and 
respiratory function tests were only of value in 
checking the condition on the day of the visit and 


these assessments relied heavily on the history of the 
illness over the previous six months, a short enough 
period of time for both the children and parents to 
recall. Careful questioning on drug intake provided 
an efficient cross check on their memory of events. 
Bronchodilator usage was a useful guide to the 
extent of the general disability and effectiveness of 
prophylactic sodium cromoglycate or steroid treat- 
ment. The severity of exacerbations could be 
measured by the degree and duration of administra- 
tion of the treatment used to combat it. Even failure 
to take the prophylactic treatment was helpful in 
assessment. Hf the illness became worse it empha- 
sised the importance of continuing with regular 
administration, and if not, would suggest the drugs 
were no longer required. To give prophylactic 
treatment for longer than necessary to children with 
few symptoms could have led to serious errors in a 
grading system based on drug intake. These were 
minimised by a deliberate policy of reducing the 
level of treatment if the patient reported a satisfac- 
tory six month period, with the proviso that the 
parents were at liberty to increase it again if they felt 
it was necessary. 

In this study the children were grouped by their 
initial treatment into a severe group requiring 
steroids, a moderate group treated with sodium 
cromoglycate, and a mild group needing bronchodi- 
lators only. It seemed reasonable to classify children 
whose asthma was not controlled by treatment other 
than steroids as the most severe cases and those 
requiring bronchodilators only as milder. It is less 
certain, however, whether children treated satisfac- 
tonly with sodium cromoglycate constitute an in- 
termediate group. More recently it has been shown 
that theophylline, a bronchodilator drug, used 
regularly in optimum dosage is as effective as 
sodium cromoglycate.'* Even so, the natural history 
of the disease in this study would support the 
grouping used. The children admitted to the original 
12 month sodium cromoglycate trial were selected 
because their asthma was inadequately controlled by 
bronchodilators, and the sodium cromoglycate 
group consisted of those children who were success- 
fully treated with this drug. In time all were able to 
dispense with sodium cromoglycate and could then 
be satisfactonly controlled with bronchodilators 
alone. 

On reviewing the children in the sodium cro- 
moglycate group, however, it was apparent that they 
could be further divided into two groups; those who 
did not improve before puberty (subgroup A) 
showing a close similarity to the steroid group, and 
those who did (subgroup B) showing a close 
similarity to the bronchodilator group. In the 25 
children who did not improve before the onset of 


puberty (sodium cromoglycate subgroup A + ster- 
oid group) only three were symptom free by stage 5 
of puberty. Whereas in the 13 children who had 
already shown improvement before puberty 
(sodium cromoglycate subgroup B + bronchodilator 
group) 11 children were known to be symptom free 
and the other two virtually so when lost to follow up, 
a good prognosis in 100%. This would suggest an 
important prognostic indicator. Parents of children 
who have shown improvement in their asthma 
before any sign of puberty has developed may be 
told confidently that their child should ‘grow out’ of 
the disease, but those who show no improvement by 
puberty need a much more guarded prognosis. 

It has been shown that a dramatic improvement in 
the disease is associated with the onset and duration 
of puberty. Yet a third of the children in this study 
(sodium cromoglycate subgroup B + bronchodilator 
group) actually improved before puberty began: 
three children became symptom free and seven 
virtually so (grade 1), an excellent result in 10 
children, before any pubertal influence had de- 
veloped. Moreover, it has also been observed that 
improvement can still progress after puberty has 
finished. Thus it would seem that the potential for 
improvement in childhood asthma exists irrespective 
of puberty and is a totally separate mechanism. Yet, 
whatever mechanism is involved in improvement in 
childhood asthma, this study would suggest it 
receives a powerful stimulus during puberty, which 
in some cases actually seems to ‘switch on’ the 
process for the first time, and in almost every case 
accelerates it, sometimes to the extent of complete 
cessation of symptoms. The fact that one child 
deteriorated and died during puberty shows that the 
common mode of progression is not universal.'? 

An analogy exists with the growth spurt during 
puberty. The slow, steady growth present before 
puberty will continue at the same pace if puberty is 
prevented from occurring, and the final height may 
eventually be even greater than if it had taken 
place.!4 !5 The growth mechanism, however, 
receives a tremendous stimulus during puberty and 
the whole process is dramatically accelerated, with 
the result that the final height achieved is much 
more rapidly attained. 

The stimulus to growth during puberty is directly 
related to complex hormone interplay and it does 
not seem unreasonable to postulate that hormonal 
influences stimulate similarly the mechanism 
responsible for improvement in asthma. Unfortu- 
nately, the nature of that mechanism is unknown, 
although it has been suggested that it is immu- 
nological.’°'? An association between endocrine 
function and immunity has often been found in the 
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past 60 years,® and it is tempting to speculate from 
the results in this study that the improvement in 
childhood asthma could be related to a slow 
progressive immunological process which receives 
an equally dramatic stimulus during puberty from 
the increase in endocrine activity. 
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Prognosis and treatment of polymyositis with 
particular reference to steroid resistant patients 


M YOSHIOKA, T OKUNO, AND H MIKAWA 
Departments of Paediatrics, Kobe General Hospital and Faculty of Medicine, Kyoto University, Japan 


SUMMARY Eight boys and six girls with polymyositis examined between 1967 and 1982 were 
studied. The mean age of disease onset was 5 years 5 months. The initial regimen was 
prednisolone, 1-2 to 2-3 mg/kg/day, and after four weeks this dose was decreased gradually to a 
maintenance level of 5 to 20 mg on alternate days. The total treatment period was 3 years 6 
months on average. Eleven of the 14 children had a uniphasic course, and steroids were stopped 
without a resurgence of the disease: three were refractory to steroid treatment. One of these died 
of a cardiomyopathy seven years after the onset of the illness despite treatment with steroids and 
cyclophosphamide; the second was treated with adrenocorticotrophic hormone after predniso- 
lone, but without benefit; and in the third a series of treatment with lympho-plasmapheresis and 
cyclophosphamide resulted in some improvement. 

As cardiac involvement in polymyositis may become overt if the disease persists for many 


years, patients refractory to steroids should be given alternative treatment. 


Polymyositis in childhood is characterised by muscle 
weakness and is sometimes associated with skin 
changes (dermatomyositis): this entity is usually 
classified as a collagen-vascular disease. Although 
the aetiology of polymyositis remains unknown, 
there is substantial evidence to suggest the immuno- 
logic mechanisms contribute to the muscle and 
connective tissue injury.’ * Treatment with predni- 
solone at several dose levels has been suggested.>® 
Cytotoxic chemotherapy is also often prescribed for 
patients with an unsatisfactory response to 
prednisolone.’ 

Between 1967 and 1982, 14 patients with polymy- 
ositis were seen on our clinics. Three of the 14 
(20%) did not benefit from prednisolone and were 
thought to. be steroid resistant. One of the three 
died of cardiomyopathy seven years after the onset 
of the illness and in another, severe contractures 
occurred and use of a wheelchair became necessary. 
Although an improved prognosis in a series of 
patients with polymyositis in childhood treated with 


steroids has been reported,*°> we found severe ` 


residual symptoms in some children with this 
disease. 


Materials and methods 
Between 1967 and 1982, 14 children were studied at 


the Paediatric Departments of Kobe General and 
Kyoto University Hospitals. The data obtained are 
summarised in Tables 1 and 2. The age of onset 
ranged between 2 and 14 years; mean age 5 years 5 
months. The diagnosis of polymyositis was based on 
the clinical findings of muscle weakness and skin 
rash, and confirmation was obtained by either 
enzyme abnormality, a muscle biopsy showing 
evidence of inflammatory myositis, or an abnormal 
electromyogram. The duration of follow up was 3 
years 2 months to 11 years 5 months. The initial 
regimen of prednisolone was 1-2 to 2-3 mg/kg/day. 
After four weeks, this dose was reduced, dependent 


‘upon improvement in the clinical status and reversal 


of enzyme abnormality. The dose of the steroid was 
decreased further to a maintenance level of 5 to 20 
mg, on alternate days. On average, the total 
treatment period was 3 years 6 months. Three of the 
14 patients (cases 2, 10, and 13) were resistant to 
steroid and were given alternative treatment. 

The grading system used for disability was the one 
employed by Rose and Walton.” 

(1) No abnormality on examination and full 
functional recovery. 


(2) No abnormality on examination, but easily 
tired with reduced exercise tolerance. 


(3) Minimal degree of atrophy or weakness in one 
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or more muscle groups without functional impair- 
ment. 

(4) Incomplete recovery, waddling gait, unable to 
run but able to climod stairs without needing arm 
support. 

(5) Incomplete recovery, noticeable waddling gait 
and accentuated lumbar lordosis, unable to climb 
stairs or rise from a standard high chair without 
needing arm support. 

(6) Unable to walk without assistance. 


Results 


The essential clinical features and laboratory tests 
are summarised in Table 1. A skin rash characteris- 
tic of dermatomyositis occurred in 12 (86% ) of the 
children. Two of the 12 were classified as dermato- 
myositis with other connective tissue disease; one 
(case 13) with systemic sclerosis and the other (case 
10) with rheumatoid arthritis. These two children 
were resistant to steroid treatment. In three patients 
who complained of difficulty in swallowing (cases 2 
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9, and 10), two were resistant to steroid (cases 2 and 
10). Rheumatoid factors were positive in four; two 
of these were resistant to steroid and showed 
positive reactions during the clinical course, com- 
pared with the remaining two in whom the rheuma- 
toid factor was positive only in the earlier, active 
stage of disease. The electromyographic findings 
were those of a primary myopathy and were 
consistently abnormal in all patients. Muscle biopsy 
was undertaken in all patients. The findings in- 
cluded perivascular and interstitial infiltration of 
round mononuclear cells and focal muscle degenera- 
tion and regeneration. One child had a completely 
normal muscle biopsy. 

Table 2 outlines the treatment and clinical course. 
Eleven of the 14 patients had an uniphasic course 
and steroids were stopped without a resurgence of 
the disease. Three were thought to be resistant to 
steroid: one died of cardiomyopathy, another has to 
use a wheelchair; and the third still has active 
disease and relapses frequently. Two of these three 
patients resistant to steroid are presented below. 
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Early clinical course and treatment of the patient in case 2. 
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Case 2. This boy aged 8 years 2 months developed 
polymyositis when he was 2 years 10 months old. His 
family history was unremarkable. The illness began 
with weakness of the legs and arms; facial oedema, 
erythematous butterfly rash, intermittent fever, and 
arthralgias were not present. Within three months 
he could neither climb the stairs nor stand, and he 
suffered slight dysphagia. The .initial creatine 
phosphokinase activity was 2730 IU/I, lactate de- 
hydrogenase 468 IU/, serum glutamic oxalo- 
acetic transaminase 110 IU/l, and aldolase 53-0 
IUA. Diagnosis of polymyositis was confirmed by 
electromyography and muscle biopsy. The patient 
was treated with 30 mg/day of prednisolone (2 
mg/kg/day). Despite the noticeable drop in creatine 
phosphokinase after the initial treatment with 
prednisolone, muscle weakness continued and aldo- 
lase concentrations did not decrease (Fig. 1). The 
patient was then treated with betamethasone (4 
mg/day) for 14 weeks but without clinical improve- 
ment. Methotrexate, 40 mg/2 weeks (2 mg/kg/2 
weeks) was added and betamethasone, 1-0 mg/2 
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days, was continued. Considerable improvement 
was noted over the next four months and -the 
patients electromyography and aldolase activity 
became normal. 

Over the next three and a half years he had four 
relapses after an upper respiratory tract infection, 
varicella, viral meningitis, and viral pneumonia (Fig. 
2). His gradual downhill course continued. Muscle 
strength lessened, muscle tissue became atrophic ~ 
and creatine phosphokinase activities were around 
500 IDA. 

On examination there was moderate proximal 
extremity weakness and atrophy. Prednisolone 
treatment was continued and lymphocytapheresis 
together with plasmapheresis (lympho-plasmapher- 
esis), twice or three times a week, was initiated. 
Lympho-plasmapheresis was performed using the 
Hemonetics-PEX (Hemonetics USA), an intermit- 
tent flow cell separator. The treatment was given 
twice or three times a week for 12 weeks followed by 
twice a month for the next eight months (a total of 
34). During each exchange, between 450 and 980 ml 
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Fig.2 Entire clinical course and treatment of the patient in case 2. 
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of plasma:and 8 x 10° to 1-9 x 10° lymphocytes were 
withdrawn and replaced with plasmanate. Predniso- 
lone, 25 mg every other day, was continued and, as 
improvement occurred, was reduced to 15 mg every 
other day. Cyclophosphamide was added after the 
seventh lympho-plasmapheresis, but was eventually 
stopped after the 23rd because of clinical improve- 
ment. 

Circulating immune complexes were determined 
with solid phase Clg binding assays, but only once 
(after the first lympho-plasmapheresis) was there a 
slightly raised concentration. By the 10th lympho- 
plasmapheresis the creatine phosphokinase activity 
had decreased and the child’s strength had steadily 
improved. After the 16th, muscle testing showed 
slight residual proximal weakness and the patient 
could climb the stairs. A reinfection of varicella 
developed after the 34th treatment with lympho- 
plasmapheresis, but he made a rapid recovery. 


Case 13. This girl aged 10 years and 8 months had 
begun to experience difficulty in walking 7 years 


before admission to hospital. At the age of 3 years 8 — 


months there had been severe distal muscle atrophy 
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and depigmentation of skin of the face, arms, and 
legs. The wrists and ankles showed limitation of 
flexion. Dermatomyositis was diagnosed on the 
basis of muscle weakness and skin changes in 
association with a raised creatine phosphokinase 
activity, myopathic electromyographic changes, and 
typical histological muscle change. Treatment was 
started with prednisone 30 mg daily (2 mg/kg per 
day) (Fig. 3). Creatine phosphokinase activities 
decreased to normal values and there was some 
clinical improvement. The weakness increased 
slowly over the next five years, at which time 
creatine phosphokinase and aldolase activities were 
moderately raised and the rheumatoid factor be- 
came consistently positive. Later, cyclophospha- 
mide plus prednisolone was prescribed. On the final 
hospital admission, at the age of 10 years 8 months, 
there was facial oedema, nausea, and general 
malaise. Her heart was enlarged (cardiopulmonary 
ratio=0-6) and gallop rhythm was present. Left 
bundle branch block was evident on the electrocar- 
diogram. Ventricular dilatation and decreased wall 
motion of both ventricles were seen on the echocar- 
diogram. Treatment was started with digoxin and 
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furosemide. There was an initial favourable response 
to this regimen, but congestive cardiac failure 
ensued and she died at the age of 10 years 10 
months. 


Discussion 


Polymyositis is thought to have an autoimmune 
basis and at present a cell mediated autoimmune 
reaction is widely held to be responsible for this 
disease.’ Treatment with corticosteroids does im- 
prove the prognosis: |! 7 the death rate has been 
reduced from around 33% to less than 10% with 
this management.° * 1! Some children, however, are 
refractory to steroid treatment, and for these 
treatment with immunosuppressive agents, or more 
recently, a series of plasmapheresis has been 
recommended.” !1>!6 The suggested dose of pred- 
nisolone is 2 mg/kg/day,’ * although Dubowitz* and 
Miller et a have proposed that a low dose of 
prednisolone is effective. 6 We tried low dosage 
prednisolone treatment on the second admission in 
the patient case 2, but he did not respond well. We 
then employed 2 mg/kg/day of prednisolone and 
were able to induce the second remission (Fig. 2). 

Polymyositis in association with other connective 
tissue disorders is generally less likely to respond to 
steroid treatment than the uncomplicated disease.® 
In our series, cases 13 and 10 are thought to have 
dermatomyositis in association with progressive 
systemic sclerosis and rheumatoid arthritis, respec- 
tively, and little or no improvement occurred with 
steroid treatment in these two. On the other hand, 
although case 2 has uncomplicated polymyositis, he 
responded only partially to steroid and immunosup- 
pressive drugs. 


There are recent reports of patients with polymy-. 


ositis refractory to immunosuppressive treatment 
who improved with plasmapheresis, suggesting the 
involvement of a circulating factor, such as autoanti- 
body or immune complexes in the production of 
muscle lesions.'* We examined circulating immune 
complexes with solid phase Ciq binding assays in 
case 2 and found a slightly raised concentration once 
only. As cytotoxic reactivity has been experimen- 
tally shown in lymphocytes from patients with 
polymyositis against cultures of skeletal muscle 
cells, we prescribed lympho-plasmapheresis for this 
patient, in addition to cytotoxic immunosuppressive 
treatment—this led to some clinical improvement. 

Cardiac involvement in adult and childhood 
polymyositis is an uncommon occurrence." Electro- 
cardiographic evidence of pericarditis, myocarditis, 
and arrhythmias has been reported.!” Histological 
changes of fibrosis and sarcolemmic degeneration in 
cardiac and skeletal muscle are identical, and 


fibrosis of the cardiac conducting system can lead to 
progressive cardiac conduction defects.!*?! The 
patient in case 13 died of congestive heart failure 7 
years from the onset of muscle weakness. The 
persistence of raised creatine phosphokinase activity 
in this patient indicated continuing progression of 
the underlying disease process, and the long term 
prognosis was unfavourable. Thus, cardiac involve- 
ment in those with polymyositis can become clini- 
cally overt if the disease persists, and the inflamma- 
tory or degenerative myocardial] status may precipi- 
tate a variety of cardiac conduction defects.” 
Patients with polymyositis refractory to steroid 
should, therefore, be treated with alternative forms 
of therapy. 


The author is grateful to M Ohara, Kyushu University for 
comments on the manuscript. 
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Commentary 


VICTOR DUBOWITZ 
Hammersmith Hospital, London 


The three patients with steroid resistant dermatomy- 
ositis documented by Drs Yoshioka, Okuno, and 
Mikawa are all highly atypical of the usual childhood 
dermatomyositis, as the authors themselves point 
out. In two of them there was evidence of other 
collagen disease—systemic sclerosis (case 13) and 
rheumatoid arthritis (case 10). The remaining 
patient (case 2) had what sounds like a more classic 
dermatomyositis, but his response to prednisolone 
was odd. Usually there is evidence of clinical 
response in the way of improved general well being 
and loss of the characteristic misery, and improve- 
ment in muscle function within two to four weeks of 
starting treatment and the creatine phosphokinase 
activity, if initially raised (which only occurs in 
about half the cases), often lags behind, remaining 
raised at times, even after complete clinical resolu- 
tion with tailing of steroids. For this reason the 
clinical course is a much more reliable guide to 
reducing treatment than the creatine phosphokinase 
activity. In their case 2, the response was completely 
paradoxical with a precipitous fall in the creatine 
phosphokinase activity without any apparent clinical 
improvement. Although steroid has a direct influ- 
ence on creatine phosphokinase activity, it seems 
unlikely one could ascribe so noticeable a fall to a 
non-specific steroid effect. All steroids are likely to 
cause a steroid myopathy, but the 9-a-fluoro ster- 
oids even more so; so that their use of betametha- 
sone would normally be contraindicated as a drug of 
choice for dermatomyositis. 

With increasing build up of cytotoxic treatment in 
addition to continuing steroid this patient eventually 
showed some response. It is often assumed that lack 
of response to increasing treatment (or high dose 
initial treatment) indicates unresponsiveness, but 
the alternative possibility of iatrogenic steroid 
myopathy as a result of overtreatment is equally 


likely. This was well illustrated by the recent case of 
an 11 year old girl referred to me with refractory 
dermatomyositis, who had initially responded well 
to treatment but subsequently became resistant to 
increasing doses of steroids with associated increas- 
ing generalised weakness together with swallowing 
and respiratory difficulties. She had become bed 
bound for 6 weeks and was considered to be 
terminal. She was on 70 mg prednisolone/day and 
had severe painful osteoporosis of her spine which 
made it almost impossible to move her. Over a 
period of five months we were able to gradually 
wean her off the steroids and get her ambulant again 
and as we reduced the steroids her strength steadily 
improved. 

In the series of 29 of our personal cases reviewed 
by Miller et al the group of patients having a low 
dosage of prednisolone initially had fewer relapses 
and less morbidity and were on steroids for a shorter 
period of time than those receiving higher dosage. 
Six of the 10 cases in the low dosage group made an 
uncomplicated recovery and were off treatment at 
least a year compared with only 1 of 18 in the second 
group, although the initial severity of the groups 
seemed comparable. Of the 12 patients in group 2 
off steroids there were more severe problems with 
calcinosis and contractures and four were severely 
incapacitated. 

Childhood dermatomyositis is almost uniformly 
responsive to steroid treatment. I think there is a 
good chance of remission with minimal risk of. 
secondary complications from treatment with an 
initial low dosage schedule of prednisolone of 1 
mg/kg daily and a reduction as soon as there is 
definite sign of clinical improvement (usually within 
two to four weeks) either in general wellbeing and 
loss of misery, or in increase in muscle power. This 
should be done very gradually and tailored to the 
needs of each patient, who should be closely 
monitored. In a 30 kg child, for example, I would 
start on 30 mg prednisolone/day and reduce by 5 
mg/day at two weekly intervals till 20 mg/day and 
then by 2-5 mg/day at two weekly intervals till 10 
mg/day and then by 1 mg/day at two weekly 
intervals. If at any point there is a suggestion of 
deterioration, manifesting itself either as increasing 
weakness or general misery, one should go back one 
step in the treatment and perhaps wait an extra two 
weeks before reducing this, or reduce at half the rate 
(alternate days instead of each day). l 

I reserve the use of additional drugs such as 
azathioprine, methotrexate, or cyclophosphamide 
for patients who are either incompletely responsive 
to steroid or who are difficult to wean off steroids. 
Alternate day steroid treatment is less effective and 
much slower for initial induction and should be 
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reserved for patients one cannot wean off steroid. If 
one cannot get beyond, say, 10 mg/day without 
apparent deterioration one could then try 20 mg on 
alternate days over a more prolonged period of 
tapering. If the child is miserable on the day without 
treatment one could give a small dose of, say, 2-5 mg 
on that day and gradually reduce the larger dose. 

As in so many other medical disorders, one has to 


ensure that the side effects and complications of the 
treatment of the dermatomyositis are not more 
crippling than the disease itself. 
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Headache and ‘school absence 


C COLLIN, J M HOCKADAY, AND W E WATERS 


Departments of Paediatrics and Medicine, John Radcliffe Hospital, Oxford and Department of Community 
Medicine, Southampton University Medical Schooi 


SUMMARY ‘The amount of time missed from school in two small town school populations was 
estimated by measuring absence from school and attendance at sickbay, and stated causes were 
analysed. School absence related to headache (expressed as percentage of pupil days missed out 
of possible pupil days, during two 12 week periods) in children aged 5 to 14 years, was 0-05%. 
This represented approximately 1% of all school absence, and was recorded (usually only once) 
in 3-7% of children. The duration of absence was one day or less on 85% of occasions. This low 
absence rate was in contrast with the high prevalence of headache reported by children aged 9 to 
14 of between 76 and 94% according to age and sex. 

Attendance at school sick bay because of headache was recorded in 3-6% of children aged 5 to 
19 (only 0-5% then left school early because of headache) in one 12 week period. It is concluded 
that although headache prevalence is high in the age groups studied, it is not a prominent cause of 


time missed from school. 


Headache is common in children. Bille’ found that 
half of 4592 7 to 10 year old boys and girls and two 
thirds of 4401 11 to 15 year olds had headaches, but 
only 3 to 6% were thought to have migraine. Other 
studies?* in different countries, including the 
United Kingdom, have found headache prevalence 
between 40 and 90%, with migraine prevalence 
between 2-5 and 22%.7° 

The immediate effect of headache on concentra- 
tion and learning ability has not been studied, but 
there are many accounts of psychosensory and 
psychomotor disorder during attacks of migraine.’ 
Further, it is common experience that some children 
with headache are frequently absent from school, 
and so at risk from under achieving. The possibility 
that migraine may contribute to school failure, 
either directly by interfering with learning or in- 
directly by causing frequent school absence, is 
sometimes considered an indication for long term 
preventive treatment with specific ‘antimigraine’ 
remedies. One retrospective study in this country® 
found that over 50% of children with migraine in 
independent schools had missed school because of 
headache in the previous year, suggesting a sizeable 
population open to medication (no estimate of 
sickness absence was made for pupils with headache 
that they did not consider to be migraine). Concern 
about this led to the present prospective study of 


headache and migraine prevalence and school ab- 
sence caused by headache. 


Method 


Faringdon study. The incidence of headache as a 
cause of school absence was studied in a school 
population of 686 children aged 5 to 14 years in a 
defined geographical area centred on the market 
town of Faringdon (population 3609) in Oxford- 
shire. Children from the survey area all attended 
one infant (5 to 7 years), one junior (7 to 11 years), 
and one comprehensive (11 to 14 years) school. 
Children who came into the comprehensive school 
from outside the defined school area were not 
included. The upper age limit of 14 years was chosen 
because over this age complex time tabling made 
monitoring of absence unreliable. Ethical com- 
mittee approval was obtained for all procedures. 

Class registers were inspected at three weekly 
intervals for two 12 week periods in two consecutive 
terms (summer and autumn 1982). A postal ques- 
tionnaire ‘A’ was sent to the parents of every child 
registered absent, enquiring the reason and offering 
a choice of several causes including, inter alia, 
headache and absence due to social reasons. If the 
questionnaire was not returned within three weeks a 
reminder and an additional copy of the question- 
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naire were sent by post. Classification of type of 
headache experienced was not attempted because it 
was found in a preliminary pilot study that some 
parents were unwilling to be visited at home for 
further questioning; it was not considered justifiable 
to question the children themselves. 

In the term after the two study terms (spring 
1983), all children aged 9 years or more attend- 
ing the same schools were asked by question- 
naire ‘B’, self administered in class, whether 
they had experienced headache in the previous 
year. 


Abingdon study. In a separate study children attend- 
ing school sick bay for any reason during the school 
day were counted for one term (summer, 1983) in a 
school population (1451 children aged five to 19 
years) attending an infant (116 children), junior 
(232 children), and comprehensive (1103 children) 
school in the nearby market town of Abingdon in 
Oxfordshire, by means of records kept for the 
purpose of the study by the school’s secretary or 
nurse. The numbers complaining of headache and 
either sent home or treated and sent back into class 
were recorded. 


Results 


Faringdon. The response rate to questionnaire ‘A’ 
varied widely according to age and sex. The re- 
sponse rate overall for children aged 5 to 12 years 
was 79%. The results for each study term were 
similar, and they are therefore combined. 

Absence is expressed as the percentage of pupil 
days lost out of total possible pupil days. For 
example, in a class of 20 children for a 12 week 
period, the total number of pupil days is 
20x 12x5=1200. Total absence varied from 3-9% to 
5-4% of pupil days, by age and sex, average 4-7%. 
Absence due to headache varied from 0-01% to 
0-2% of pupil days, by age and sex, average 0-05%. 
It was slightly greater for boys overall (0-07%) than 
for girls (0-03%). Headache related absence 
accounted for approximately 1% of all school 
absence. Minor illness accounted for a further 
39-3%, social reasons for 30-4%, and other reasons 
for 3%; the remaining 26-3% was Bpexplined 
(unreturned questionnaires). 

The numbers of children who missed school 
because of headache varied from 1% to 6% by age 
and sex. Overall, 12 girls and 14 boys (3-8% of the 
school population studied) missed school because of 
headaches during the two term observation period. 
Only three of them were absent more than once 
(one boy twice, one boy thrice, and one girl on six 
occasions). Of the total of 34 absences for headache 


recorded, 15 (44%) were for one half day, 14 (41%) 
were for one whole day, and only five (15%), all 
boys, were for longer periods (three for two days, 
one for four days, one for five days). 

The prevalence of headache in the children aged 9 
years or more who completed questionnaire ‘B’ 
varied from 76% to 94%. The response rate to 
questionnaire ‘B’ was good (90%) in the 9 and 10 
year old group but fell in older groups because 
children were either out of class or did not wish to 
take part. 


Abingdon. In one 12 week period a total of 334 
children (116 boys, 218 girls) reported to sick bay 
(23% of the population). Two hundred and sixty 
five of these children were treated and sent back 
into class, and of these 53 had complained of 
headache (17 boys, 36 girls, all aged 11 years or 
more). The remaining 69 children were sent home 
from school early for specified medical reasons, 
headache being recorded as the reason in only seven 
of them (four boys, three girls, all age 12 years or 
more). 


Conclusions 


We conclude that headache, although of frequent 
occurrence, is not a major cause of school absence in 
the age groups studied. It accounted for approxi- 
mately 1% of all pupil days missed, and only 3-7% 
of the population studied was absent because of 
headache at any time during the two term observa- 
tion period. Absence due to headache was almost 
always brief (one day or less). Prevalence of 
headache was high in the population studied and 
comparable with other studies. The number of 
children recorded as sent home from school early 
because of headache was very small (05%). A 
larger proportion (3-6%) attended school sick bay 
because of a complaint of headache, but were 
treated and sent back into class. The importance of 
easy availability of such simple management within 
school is thus emphasised. Of all the children 
recorded as absent from school or as sent home from 
school because of headache, in only three did this 
happen on more than one occasion. On the grounds 
of time missed from school, therefore, there seems 
little indication for frequent recourse to prophylactic 
medication. Most importantly, when headache is 
frequent or causes handicap from school absence it 
should then be regarded as different from the 
ordinary recurrent headache of childhood, and a 
more serious cause (organic or psychiatric) should 
be looked for.® 

Finally, it is possible that headache during school, 
whether reported or not, may have an adverse effect 


on learning. This has not yet been studied. Such an 
effect, if shown in children with frequent migraine, 
might be considered an indication for preventive 
treatment. i 
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SUMMARY The differential diagnosis of human malformation patterns is difficult because of 
their great number and low occurrence. To compensate for deficiencies in experience, the 
authors have developed a microcomputer based differential diagnosis for dysmorphic syndromes. 

Written in PL/I-80 and using a MDBS IH data base containing more than 700 signs and 300 
syndromes, the algorithm of SYNDROC, the program’s name, is built on three different 
‘approaches. An initial differential diagnosis is given by a pseudo-Bayesian method. Its 
refinement is possible through an heuristic approach, and undiagnosed cases are stored for 
subsequent Boolean retrieval, thus permitting the recognition of new dysmorphic disorders. 

The reliability of the program was tested in a retrospective study based on 100 dysmorphic 
cases. The results showed a 95% agreement between the first two diagnoses suggested by 


SYNDROC and the diagnosis made by experienced -geneticists. 


The diagnosis of childhood multiple malformation 
syndromes represents an intricate problem for the 
paediatrician. On one hand, the difficulty rests in 
the multiplicity of the syndromes (a few thousand), 
and, on the other, in their relatively rare occur- 
rence. With the exception of a few syndromes such 
as trisomies of chromosomes 13, 18, and 21 or the 
Marfan, Klinefelter, and Turner syndromes, the 
probability of a paediatrician encountering these 
syndromes is low. 

We believed that a program containing the 
different known malformation syndromes and their 
characteristic signs would be able to compensate, to 
a certain extent, for deficiencies in experience. We 
developed a program to help in the differential 
diagnosis of malformation syndromes: this program, 
named SYNDROC, runs on a microcomputer. The 
first part of this article describes the structure and 
the functioning of the program and the second gives 
results of a retrospective study of 100 cases of 
malformation syndromes. 


Theoretical aspect 


The elaboration of a differential diagnosis does not 
follow. accurate rules. A few theories have been 
offered but, up to now, no unifying concept has 
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-become apparent.’ * As a description of all the 


algorithms would be out of the scope of this article, 
we will limit ourselves to a short description of those 
included in SYNDROC. 


Descriptive method. The aim is to take maximum 
advantage of data from patients in hospital.’ * 
Practically, this algorithm can be summarised as 
follows: the clinical history and physical examina- 
tion, the diagnosis, and the outcome of each case are 
stored in a computer. The signs and symptoms of 
each new patient are compared with previously 
accumulated patient data by a Boolean operation 
called the ‘and’ operation, which consists of finding, 
given two groups A and B, a subgroup C whose 
members belong simultaneously to both A and B 
(the intersection of A and B). The diagnosis can 
then be derived by reference to the most closely 
matched subgroup. The advantage of a system like 
this is its self-learning capacity—each new case 
described improves the capacities of the program. It 
is not necessary to know why the signs and 
symptoms are related in the way they are, but only | 
that their association is reasonably stable. 

The disadvantage of the program, however, is its 
unwieldiness; for optimal efficiency it requires 
standardisation of the charts, constant updating of 
the data base, and the acquisition of a large main 
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frame computer with associated high purchasing and 
servicing expenses. 


Bayesian algorithm. This algorithm has the advan- 
tage of being easily programmed as it is based on an 
equation. Bayes’ rule states that the probability 
P(D/F) that a patient has a disease, given the 
presence of a particular set of findings, is equal to 
the probability P(F/D) of the occurrence of this set 
of findings given the disease, multiplied by the 
frequency P(D) of that disease in the population and 
divided by the incidence P(F) of the findings in the 


general population.” 
P(FID) x P(D) 
A: 
P(F) 


This very tempting theoretical algorithm is rarely 
usable in its original form as most of these para- 
meters are only partially known. In addition, for the 
equation to be totally accurate, the different signs 
must be independent, the diagnoses mutually exclu- 
sive, and the various probabilities stationary over 
time. Few situations in medicine meet these criteria. 
Some approaches partially taking these criteria into 
account are, however, usable in very limited fields. 
They are then referred to as pseudo-Bayesian. 


Heuristic algorithm. Eddy and Clanton®-and others’ 
have tried to analyse the psychological process by 
which clinicians solve diagnostic problems. The first 
step is the collection of all the signs and symptoms of 
the studied case. Generally their number ts too high 
to allow mathematical processing. Thus, the phys- 
ician reduces this number by combining sets of 
findings into aggregate findings (that is, fever + chills 
+ leucocytosis + high erythrocyte sedimentation 
rate = infection). The number of the aggregates 
formed depends on the problem’s complexity. In a 
second step, the clinician chooses signs with a high 
meaning (pivot sign). After selecting one or several 
pivot signs, he formulates a list of diagnoses. Such a 
list is possible since the number of diagnoses relating 
to a pivot sign is limited and since medical education 
takes this approach. Once this initial differential 
diagnosis is established, the physician proceeds to a 
retrograde analysis and tries to explain, for each 
diagnosis considered, the maximum number of 
aggregates. The higher the number of aggregates 
explained by a particular diagnosis, the more 
probable it becomes. This approach, made of 
progressive steps, is actually very popular among 
diagnostic theoreticians.* 


SYNDROC’s algorithm 


The differential diagnosis established by SYN- 


DROC is based on an algorithm which includes, to 
different degrees, the pseudo-Bayesian and the 
heuristic approaches and the descriptive method. A 
first differential diagnosis is computerised with the 
help of the pseudo-Bayesian approach; by this 
method each sign is related to a diagnosis by a 
three-dimensional matrix: M(mi,m2,m3). M1 gives 
the subjective importance of the sign in connection 
with a given diagnosis. This is assessed on a scale 
varying from 1 to 100. M2 reflects the frequency of 
the signs used to describe the syndromes and thus 
allows a modulation of ml. Theoretically, this 
frequency should be related to that of the general 
population but, since this frequency is not well 
known, m2 was calculated in relation to all the signs 
included in SYNDROC. M3 represents the fre- 
quency of the given diagnosis in the general popula- 
tion. When this frequency is known, m3 is used to 
rank two or more diagnoses that would have an 
identical final score. The refinement of the diagnosis 
is based on an heuristic approach. In this approach, 
SYNDROC establishes one or many pivot signs. 
These pivots are determined with the help of the 
matrix M and represent the signs that have a 
maximal ml value (m1l=100). Practically, SYN- 
DROC asks for the presence or absence of each 
pivot sign (if they were not introduced earlier) for 
every considered diagnosis. This approach allows an 
improved discrimination between the differential 
diagnosis already established by the pseudo- 
Bayesian method. Finally, the descriptive method 
allows the storage, on a magnetic support (floppy 
disks), of all profiles studied but not recognised by 
SYNDROC as having a definite diagnosis. In a case 
not leading to a diagnosis, SYNDROC will compare 
this case with all the previous undiagnosed profiles 
using the Boolean operation ‘and’. This way of 
proceeding should theoretically result in the recog- 
nition of new dysmorphic entities. 

SYNDROC’s initial data base was formed with 
the help of the profiles of more than 300 diagnoses 
selected from the specialised literature? !° and 
original articles. The description of these syndromes 
relies on more than 700 signs. l 

SYNDROC is easy to use and computer experi- 
ence is not necessary. On a practical basis, a 
complete history and detailed physical examination 
must be obtained for each patient. The user is then 
asked to introduce the different signs-into the 
microcomputer by typing them on a visual display 
unit. A separate alphabetic list of all the signs 
included ts supplied so that the physician can check 
for correct spelling. (Such a list is available on 
request.) Once all the signs are introduced, SYN- 
DROC produces an initial differential diagnosis 
classified in order of decreasing probability. Each 
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diagnosis is listed with a certainty coefficient. This 
coefficient represents a calculated estimation of the 
probability of the diagnosis being the correct one. It 
is based on the scores resulting from the different 
approaches and varies from 0 (excluded diagnosis) 
to 1 (certain diagnosis). The diagnoses are listed 
only if their certainty coefficient is between certain 
values, the upper boundary being the highest 
certainty coefficient and the lower being the half of 
this value. Thus, SYNDROC’s differential diagnosis 
can be reduced to a unique diagnosis (the second 
one would have a certainty coefficient. much lower 
than the first one), a list of possible diagnoses 
ranked by their certainty coefficients or no diagnosis 
if the certainty coefficient of the most probable 
diagnosis is not more than 0-25. 

SYNDROC allows a refinement of the first 
proposed differential diagnosis. With a certain 
number of questions, SYNDROC tests the presence 
or absence of the pivot signs which could have been 
forgotten by the user. During this refinement phase, 
diagnoses previously unlisted (because of a too low 
certainty coefficient) can be selected in a second 


stage. 
Hardware 


The computer used is a 8 bit microcomputer (Ithaca 
InterSystems USA) which has a 256K memory and 
two, double sided, double density floppy disks. It 
runs under CP/M (Digital Research) and costs $5000 
(£4237). SYNDROC is written in PL/I-80 (Digital 
Research) and uses a MDBS HI data base (Micro 
Data Base Systems, USA). 


Method 


SYNDROC was tested using records from 100 
children who were either inpatients in the Geneva 
University Hospital or had been evaluated at the 
Medical Genetics Institute of the University of 
Geneva between 1975 and 1983. Only those in 
whom a diagnosis belonging to the known syn- 
dromes of the data base had been established after a 
careful physical examination were eligible for the 
study. Records from the Medical Genetics Institute 
were chosen in alphabetic order and those of the 
Geneva University Hospital in chronologic order. 
The potential occurrence of each sign specified by 
the program was checked for in the geneticist’s 
written report by one of the authors (PA) (syn- 
dromes in SYNDROC were originally coded by DS) 
and then entered into the microcomputer. After 
their introduction, the program was stopped and the 
differential diagnosis was given by the microcom- 
puter. The refinement phase of SYNDROC’s algor- 


ithm was not used because of the impossibility of 
answering the program’s questions. 


Results 


The cases analysed are a good reflection of the 
frequency of these syndromes in children. The 100 
cases tested represent 40 different syndromes. 
Twenty syndromes occurred more than once (recur- 
ring syndromes). Table 1 shows their distribution. 

The time required by the microcomputer to 
display the differential diagnosis depends on the 
number of signs, but never exceeded three minutes. 

In 33 cases, SYNDROC submitted only one 
diagnosis, meaning that a differential diagnosis was 
unnecessary. In each case there was complete 
agreement with the clinically established diagnosis. 
In the other 67 cases, SYNDROC submitted a list of 
diagnoses classified according to decreasing prob- 
ability, with a mean of 3-37 syndromes and 8-41 
signs for each case. In 33 cases, the agreed diagnosis 
was listed first; in 29 cases it was in second position 
(Table 2). In the last five cases, the concordant 
diagnosis was mentioned twice in third position and 
once in the fifth. In two cases, SYNDROC did not 
mention the diagnosis established by the geneticists. 
One of these was a case of Fanconi pancytopenia, 
the other an example of the Weill-Marchesani 
syndrome. A separate analysis of the recurring and 
non-recurring syndromes leads to 95% diagnostic 
agreement in first or second position in both groups. 


Table 1 List of the tested diagnoses and their occurrence in 
the study 


Recurring syndromes 
I4 x 8x 5x 4x aux 
Trisomy 21 Marfan Klinefelter Noonan Beckwith- 
Wiedemann 
Trisomy 18 Rubinstein- Vrolik Carpenter 
Taybi 
Trisomy 13 Cockayne 
Turner de Lange 
Ehlers-Danios 
Fanconi 
thrombocytopenia 
Holt-Oram 
Sacthre-Chotzen 
Smith-Lemli-Opitz 
Sotos 
; Sp- 
Non-recurring syndromes (Lx) 
Acromesomelic dysplasia Hallermann-Strenff Sjogren-Marinesco 
Bloom Kartagener ` Thanatophoric dysplasia 
Cat-cye Laurence-Moon-Bied] Treacher-Collins 
Crowzon Lowe Weill-Marchesani 
Ellis-van Crefeld Meckel-Gruber XXXXY 
Fetal alcohol Moebius Zellweger 
Fetal rubella Seckel 
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Table 2 Position and number of concordant diagnoses proposed by SYNDROC 


Pasition Total syndromes Recurring syndromes Now-recurring syndromes 
No {%) No (m) No {%) 
1 (alone) 66 (33) (66) (33) 55 (27) (69) (34) 11 (6) (55) (30) 
2 29 (29) 21 (26) 8 (40) 
3 and more 3 (3) (4) 0 (0) 
Not listed (false) 2 (2) (1) l (4) 
No 100 80 20 
Discussion SYNDROC gives not only an exhaustive list of 


The first question arising from any computer based 
differential diagnosis concerns its reliability. The 
initial results showed that there was agreement 
between the two first diagnoses of SYNDROC and 


the clinical diagnosis in 95% of the analysed cases. . 


The reliability was maximal when the program listed 
a unique diagnosis (that is in 33% of the cases) and 
this always agreed with that of the geneticist. In 67% 
of the cases, however, SYNDROC proposed a 
differential diagnosis, reflecting the difficulty of 
choosing a unique diagnosis. In half of these cases, 
there was agreement between the first diagnosis 
listed by the microcomputer and that of the geneti- 
cist. In 66% of the cases, therefore, there was 
agreement between SYNDROC’s first diagnosis and 
the clinical one. In 29 cases, the geneticist’s diagno- 
sis was listed in second place in SYNDROC’s 
proposed diagnostic list. Half of these cases can be 
explained by a relatively incorrect weighting of a 
certain number of diagnoses, especially those de- 
fined by a large number of signs. For example, the 
syndrome 4p-, defined in SYNDROC by more than 
40 signs, occurred six times in first position but was 
never mentioned by the geneticist. It would be 
desirable therefore to introduce into SYNDROC a 
modification which would take into account the 
number of signs defining a syndrome. The last cases, 
in which the diagnosis differed, may be explained by 
the use of a retrospective protocol which does not 
allow the gathering of all the signs, and also by the 
difficulty of establishing, for a certain number of 
disorders, a definite diagnosis because of an impor- 
tant overlap of signs. The high rate of agreement 
between SYNDROC’s and the geneticist’s diagnosis 
could be a consequence of the relatively high 
frequency of recurring syndromes. This is not the 
case. The separate analysis of the score made by 
SYNDROC with the recurring and non-recurring 
syndromes yielded the same results: with 95% 
agreement. 


As opposed to other diagnostic aid programs,!’ 


possible diagnoses, but it attempts to propose, by 
different approaches, the best diagnosis. To our 
knowledge, SYNDROC is the first program running 
On a microcomputer which gives a ranked erence 
of human malformation syndromes. 

SYNDROC’s attraction lies not only in the 
proposal of a differential diagnosis, but also as a 
teaching tool, through the constant repetition of 
signs and symptoms of malformation syndromes. 

We realise that the number of malformation 
syndromes included in our system is rather limited, 
but this will increase with further development. In 
the meantime, the present study shows that micro- 
computers have a definite place in medical teaching 
and practice, and that their use should be encour- 
aged. 
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Short reports 


Detection of Clostridium difficile enterotoxin in neonates by latex 


agglutination 
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SUMMARY Clostridium difficile enterotoxin (D-1) 
was detected in 13 symptomatic and nine asymp- 
tomatic neonates in the neonatal intensive care unit 
by latex agglutination test but was not found in 18 
healthy neonates in two other newborn nurseries. 
Environmental contamination in the intensive care 
unit may have been the cause. An association 
between the presence of enterotoxin and clinical 
symptoms is discussed. 


Clostridium difficile toxin is considered to be the 
cause of pseudomembranous colitis and necrotising 
enterocolitis.‘ Its cytotoxin was detected in faeces of 
symptomatic and asymptomatic infants in a neona 
intensive care unit.2 Cytotoxic assay in cell cultur 
with neutralisation by C difficile antitoxin has been a 
useful test for detecting C difficile cytotoxin. 
€ difficile enterotoxin has shown similar biologic 
activity in the rabbit ilial loop test to that of 
Escherichia coli enterotoxin. Latex agglutination 
test for C difficile enterotoxin, first developed by 
Kohno (personal communication), is a simple, 
rapid, and sensitive test. _ 

Two small outbreaks of diarrhoea have occurred 
in our neonatal intensive care unit in the past year. 
Rotavirus was detected in the first outbreak in June 
1983 by polyacrylamide gel analysis of genome 
ribonucleic acid and C difficile was isolated by 
bacterial culture in the second outbreak during 
January and February 1984. The present study, 
undertaken between October 1983 and February 
1984, was designed to detect C difficile enterotoxin 
by latex agglutination test in neonates in the 
intensive care unit. Neonates in two newborn 
nurseries were also examined as controls. 


Materials and methods 
All infants admitted to the intensive care unit during 


the study period were studied. Two hundred and 
thirty stool specimens from 59 patients in the unit 
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were collected once or twice weekly in polystylene 
vials. Sixty stool specimens from: 18 healthy neo- 
nates in two newborn nurseries were also collected. 
These specimens were stored at —20°C until tested. 

Anti- C difficile enterotoxin (D-1) antisera were 
made in rabbits. The IgG fraction of antisera was 
purified and adsorbed to polystylene beads. Latex 
agglutination test kits were kindly provided by Dr H 
Kohno, Mitsubishi-kasei Research Centre and Dr 
M Ueno, Gifu University, Japan. A value of over 
500 ng/ml of D-1 toxin was considered to be a 
positive result. 

Approximately 0-2 g of faeces and 0:2 ml of 
dilution buffer (0-2 M Tris-Hcl, 0-9% Nacl, 0-1% 
bovine serum albumin) in microcentrifugation tubes 
were mixed and centrifuged at 6000 g for 10 
minutes. Fifty pl of supernatant was mixed with 10 
uI of anti- D-1 antisera coated latex for three 
minutes on black glass plate and agglutinations were 
observed under the transmitted light. Pretreatment 
of supernatant with 2 ul of anti- D-1 antisera for one 
minute was undertaken to check for any false 
positive reaction. 


Results 


C difficile D-1 enterotoxin was detected in 37% (22 
of 59) of neonates in the intensive care unit more 
than once in the five-month period, and 0% (0 of 18) 
in two newborn nurseries. Twenty per cent (46 of 
230) of total specimens tested were positive in the 
intensive care unit neonates. Stools from more than 
half the neonates in the unit were positive at the end 
of January 1984, and toxin was nearly always found 
in some faeces of a few neonates during the study 
period. (Fig. 1). Thirteen of 22 toxin positive 
neonates had diarrhoea while the other nine were 
asymptomatic. Only six of 22 toxin positive neonates 
received antibiotics before or during the time their 
faeces showed a positive result; the remaining 16 
had not received antibiotics. These results indicated 
a close association between the presence of toxin 
and diarrhoea, although there were some cases 
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Month (1983—1984) Oct Nov Dec Jan Feb 
Days i ot k i j Ca e “a n 
b ampa wwa wya 10 y y Pt 
No positive samples 2 4 0 1 65 $ 1 2 0 1 1 I 4 2 1 46* 
No samples tested 2 17 8 16 2 12 10 12 7 MH 6 4&5 21 13 1$ 230* 
èle positive 8 3 0 6 B 51017 09 9 7 2 B 1 A 20 
No positive neonates 2 4 0 1 3 3 1 2 0 1 Fk «20 4 8 1 36° 22 
No neonates tested 19 18 2 2% 18 19 17 16 2 M M 18 H H 85 2315 59° 
7 9 BBAD 16 37 


*/e positive 10 2 0 6 17 14 6 13 0 





Fig.1 Occurrence of Clostridium difficile toxin in newborns in an intensive care unit during a five month period. 


(a) Number of positive samples or samples tested in cach 10 day period. (b) Number of neonates positive for C difficile or neonates tested in each 10 day period. ` 
(c) Total number of neonates positive for C difficile or neonates tested during study. 
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Fig.2 Relation between Clostridium difficile toxin, 
diarrhoea, and antibiotic treatment. 


Twenty two cases were C difficile toxin positive during the study. Horizomai 
bars indicate the duration of study in each case with the shaded areas 
indicating excretion of C difficile toxin. 

Amantibiotic treaiment. D: diarrhoca. 

Agglutination titres: 1 represents 1000 to 500 ng/ml, 2 represents 1000 to 
2000 ng/ml. 3 represents over 2000 ng/ml. 


where the occurrence of diarrhoea was not related 
to this. The toxin titre was positive in three of four 
neonates with or without diarrhoea and prolonged 
excretion of toxin (Fig. 2). The finding of toxin in 
neonatal stools was not related to age. ' 


Discussion 


C difficile produces two toxins, enterotoxin and 
cytotoxin. It has been suggested that toxin (D-1), 
which was used in our study, and toxin A reported 
by Libby et aP are identical enterotoxins as are toxin 
(D-2) and toxin B. There are many reports describ- 
ing C difficile, its cytotoxin, and clinical manifesta- 
tions in adults and the recovery of the organisms and 
cytotoxin from stools of neonates have been shown 
in some.!? Only Libby et aP have reported the. 
relation between C difficile toxins A and Bin 
infants. 

It is possible that the absence of clinical man- 
ifestations in some neonates whose stools show high 
cytotoxic titres may be explained by low titres of 
enterotoxin or by a non-enterotoxin producing 
strain.! Our study shows that C difficile enterotoxin 
can be detected in stools of a large number of 
symptomatic and asymptomatic newborns in the 
intensive care unit. This means that the presence of 
enterotoxin cannot explain why some asymptomatic 
neonates have C difficile cytotoxin in stools. Libby ef 
aP suggested that certain infants are protected 
from the effects of toxins because, for example, they 
lack toxin receptors or the means for further 
processing of the toxin. 

Toxin was nearly always found in the stools of 
some infants in the intensive care unit regardless of 
whether antibiotics were used. Toxin was not 
detected in two newborn nurseries one of which was 
located on a different floor of the same hospital and 
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the other in a different hospital. Breast feeding and 
vaginal delivery were not associated with high 
frequencies of toxin detection in the intensive care 
unit (data not shown). These findings suggest that 
nosocomial factors influence the existence of 
C difficile and the outbreak of diarrhoea associated 
with C difficile in the intensive care unit. 

Latex agglutination test is a simple and quick 
method compared with enzyme linked tmmunosor- 
bent assay.* C difficile is recovered from all entero- 
toxin positive stools and is not detected in enterotoxin 
negative stools.* The method is sensitive to 15 ng/ml 
of enterotoxin, and can be useful for detecting 
diarrhoea, especially antibiotic-associated colitis for 
children and for adults, even though C difficile is 
sometimes found in asymptomatic neonates. 


Medical management of bilateral 
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SUMMARY Renal malakoplakia is reported in an 11 
year old girl with myelomeningocele and associated 
neuropathic bladder. She is the first reported child 
to have survived bilateral renal malakoplakia with 
full recovery of renal function after medical manage- 
ment. 


Malakoplakia is an unusual chronic inflammatory 
response primarily occurring in debilitated adults, 
and characterised by aggregates of macrophages 
containing concentric calcospherites or Michaelis- 
Gutmann bodies. An immunologic defect of ineffec- 
tive macrophage phagocytic ability is believed to 
contribute to its pathogenesis. Although frequently 
affecting the collecting system of the urinary tract, it 
only rarely involves renal parenchyma. Earlier 
published reports! * state that unilateral renal in- 
volvement requires nephrectomy and bilateral in- 
volvement is invariably fatal. We report a child with 
bilatera] renal malakoplakia in whom conservative 
medical management resulted in survival and 
normal renal function. 


Case report 


An 11 year old girl was admitted to this hospital with 
a five day history of fever and abdominal pain. Past 


medical history included myelomeningocele repair 
and ventriculoatrial shunt for hydrocephalus at birth 
with a shunt revision at age 9 years and insertion of a 
Brantley-Scott prosthetic urethral sphincter for urin- 
ary incontinence at age 8 years. According to 
parental reports, the child had not complied in 
deactivating the sphincter regularly during the pre- 
vious few months. Two years before hospital admis- 
sion her intravenous pyelogram had been normal, 
blood urea nitrogen (BUN) was 3-9 mmol/l (10-9 
mg/100 ml) and Serum creatinine was 44-2 pmol/l 
(0-5 mg/100 ml). 

Physical examination on admission showed a toxic 
appearing child with temperature of 38-2°C; heart 
rate 136/minute; respiratory rate 24/minute; blood 
pressure 132/80 mm Hg and bilateral flank tender- 
ness with diffuse abdominal pain. Laboratory 
evaluation on admission included the following 
values: haemoglobin 10-1 g/dl; haematocrit 28%, 
white cell count 5-7x/10°1 with 77% segmented 
neutrophils; 1% eosinophils; 19% lymphocytes and 
3% monocytes; and platelets 98 x 10°1; erythrocyte 
sedimentation rate 63 mm in the first hour. Serum 
sodium was 137 mmol/l; potassium 2-8 mmol/l; 
chloride 103 mmol/l; bicarbonate 16 mmol/l; BUN 
23 mmol/l (61-3 mg/100 ml); and serum creatinine 
256 pmol/l (2-9 mg/100 mi). Urine obtained by 
bladder catheterisation (800 cc) had a specific 
gravity of 1-010, trace protein, and numerous white 
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and red blood cells without cellular casts. Urine 
culture grew Escherichia coli (2000 colonies/ml) and 
several blood cultures were sterile. Initial treatment 
consisted of intravenous ampicillin for presumed 
pyelonephritis and bladder drainage with an in- 
dwelling Foley catheter. 

The urine cultures became sterile during the 
initial 10 day course of antibiotic treatment; BUN 
dropped to 5:3 mmol/l (14-8 mg/100 ml) and the 
creatinine concentration to 88 umol/] (1 mg/100 ml) 
within several days of bladder drainage. Despite 
this, the remainder of her 10 weeks in hospital was 












marked by persistence of fever (38-5 to 39-0°C). 
Additional diagnostic studies showed bilateral hyd- 
ronephrosis on an intravenous pyelogram, bilateral 
vesicoureteral reflux on a voiding cystourethrogram, 
and diffusely increased bilateral renal uptake and 
enlargement on a gallium-67 citrate scan. 

An open renal biopsy was performed during the 
ninth week in hospital, and histology showed 
malakoplakia (Figs. | and 2). She was begun on 
trimethoprim 160 mg/sulfamethoxazole 800 mg 
daily, one week after the biopsy, and within several 
days she became afebrile. Immunologic investiga- 


Fig. 1 Light micrograph of renal 
biopsy showing inflammatory 
reaction. A few of the numerous 
Michaelis-Guimann bodies are 
indicated by arrows. (Haematoxylin 
and eosin). 


Fig.2 Electron micrograph of 
portion of macrophage. 
Michaelis-Guimann body, with 
central nidus of hydroxyapatite 
and surrounding layers of 
varying density, is in centre of 
field. Portion of nucleus ts in 
the top right corner. 
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tion done six weeks after beginning this treatment 
including assays for monocyte bactericidal activity 
and superoxide anion release were normal. During 
seven months’ follow up she has been in good health 
while maintaining normal renal function with BUN 
3-2 mmol/! (8-9 mg/100 ml) and creatinine 61 pmol/l 
(0-7 mg/100 ml). She has been maintained on 
trimethroprim/sulfamethoxazole and a regular clean 
intermittent bladder catheterisation home pro- 
gramme throughout this time. 


Discussion 


Malakoplakia, first described in 1902 by Michaelis 
and Gutmann,” grossly, consists of variably sized 
yellow-brown soft plaques. The term malokoplakia 
is, therefore, derived from the Greek words ‘mala- 
kos’ (soft) and ‘plakos’ (plaque). Microscopically it 
is characterised by dense aggregates of large mono- 
nuclear phagocytes or histocytes (von Hansemann 
cells) with an eosinophilic granular cytoplasm that 
stains positive with periodic acid Schiff reaction. 
These histocytes also contain the characteristic 
intracytoplasmic laminated basophilic calcospher- 
ules, or Michaelis-Gutmann bodies. (Fig. 1). When 
fully developed the bodies have a characteristic 
electron microscopical appearance, with a central 
core of dense crystals, a light halo, and an outer 
lamellar crystal formation. (Fig. 2) 

The clinical manifestations of renal malakoplakia 
are often initially indistinguishable from an ordinary 
urinary tract infection. The fever and flank pain, 
however, will characteristically persist, as it did in 
our patient, in the presence of seemingly appropri- 
ate intravenous antibiotic treatment and sterile 
urine cultures. The renal insufficiency of renal 
malakoplakia may occur in either the presence or 
absence of urinary tract obstruction. Our patient’s 
initial renal insufficiency was associated with ob- 
struction. This was apparent as her azotaemia 
resolved when adequate bladder drainage was 
accomplished through an indwelling Foley catheter. 
Urinary retention with poor bladder emptying was 
most probably secondary to the child’s non- 
compliance at home and at school in deactivating 
her artificial urethral sphincter regularly. 

The pathogenesis of malakoplakia remains un- 
known, yet it is generally considered that the lesion 
is associated with a defect in the ability of macro- 
phages to digest phagocytosed bacteria, particularly 
coliform organisms.‘ It is the calcification of these 
incompletely digested organisms that are thought to 
produce the Michaelis-Gutmann bodies. 

' Investigation into the medical management of 
malokoplakia has recently been directed towards 
modifying the defective phagocytic ability of the 


patients macrophages. Urecholine, a cholinergic 
agonist, has been shown to improve E coli bacteri- 
cidal activity of monocytes in an adult with rectal 
malakoplakia,° while the intracellularly active anti- 
biotic trimethroprime/sulphamethoxazole improved 


. macrophage bacterial digestion in an adult with 


ureteral and retroperitoneal malakoplakia.° In our 
patient, monocyte bactericidal activity was normal 
as determined by an in vitro bactericidal asssay and 
monocyte superoxide production. Since she was 
already on tnmethroprime/sulphamethoxazole treat- 
ment when the monocyte studies were performed, 
and has required continued treatment for urinary 
prophylaxis, we can only speculate that either 
defective bactericidal activity may not be a consistent 
finding in patients with malakoplakia or monocyte 
dysfunction was improved by the use of the intra- 
cellular active antibiotic, or both. 

Recognition of renal malakoplakia as both a 
clinical and pathologic entity is particularly impor- 
tant for those physicians caring for children with 
neuropathic bladders, in which coliform infection 
may be quite common. The vast majority of the 
childhood population with neuropathic bladders is 
made up of children with myelomeningocele. 
Through recent medical and surgical advances, 
more and more of these children are surviving 
through adolescence and into adulthood. As future 
cases of renal malakoplakia may be identified 
among these and other children, our patient serves 
to illustrate that surgical management may not 
always be necessary. It should only be considered 
for patients in whom renal damage is progressive in 
spite of medical management. This medical manage- 
ment may require trials of cholinergic agonists or 
intracellularly active antibiotics, or both. 
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SUMMARY The effect of nebulised fenoterol was 
compared with that of a similar dose administered 
by metered aerosol in 14 children, aged 7 to 17 years 
with moderately severe asthma. The initial response 
to fenoterol delivered by metered aerosol or nebu- 
liser was the same, but a second dose by nebuliser 
after a dose by metered aerosol produced maximum 


.potential bronchodilatation which was not seen 


when a second dose by metered aerosol was given 
after that by nebuliser. Administration of a broncho- 
dilator by nebuliser does seem advantageous in the 
treatment of some children. 


Inhaled sympathomimetic agents are effective bron- 
chodilators in the management and long term 
prophylaxis of acute asthma. There is, however, 
considerable difference of opinion regarding the 
effective dose and the best method of administration. * 


- Studies on the effective dose of aerosol bron- 


chodilators are difficult to perform because of the 
considerable variability in the proportion of the 
administered dose reaching the lower airways.” In 
practice, the metered aerosol is generally used for 
mild attacks of asthma and for long term prophylaxis. 
Nebulised beta agonists are reserved for severe 
episodes and long term management of a small 
group of severe chronic asthmatics. It has been 
proposed that the nebulised solution is more effec- 
tive than the metered aerosol in those with more 
severe asthma.’ Reilly and colleagues‘ reported that 
100 to 300 ug fenoterol delivered by aqueous 
nebulisation achieved optimal bronchodilatation 
with no detectable cardiovascular side effects. We 


compared the relative efficiency of nebulised 


fenoterol solution with a similar dose delivered by 
metered aerosol in children with moderately severe 
chronic asthma. 


Methods 


Fourteen asthmatic children, eight boys and six 
girls, aged 7 to 17 years were enrolled in the study. 
Severity of the asthma varied with forced expiratory 
volume in one second (FEV;) ranging from 33 to 
106% predicted. Most were moderately severe with 
nine of the 14 subjects having a baseline FEV; less 
than 80% predicted. All sympathomimetic medica- 


tions were withheld for at least eight hours before 
the start of the study and long acting theophylline 
preparations were not taken for at least 12 hours. 
All children attended for one treatment regimen and 
were randomly assigned to that regimen. There. 
were no differences in age, sex, or severity of 
asthma between groups. Recruitment was deter- 
mined by those who were able to perform the forced 
expiratory manoeuvres and to use a metered aerosol 
effectively. 

Peak expiratory flow (PEF) was measured with a 
Wright peak flow meter (Airmed). Forced expira- 
tory volume in one second and forced expiratory 
flow in the mid vital capacity range (FEF2s_7;) were 
measured with a nine litre water-filled Goddart 
expirograph. The maximum values of at least two 
readings which agreed within 5% were recorded. 

After the baseline measurements, the subjects 
received one of four regimens: 

(1) One puff (200 ug) of metered aerosol 
fenoterol followed 90 minutes later by 250 ug 
fenoterol (0-1%) administered as a wet aerosol. The 
aerosol was nebulised via a Bennett nebuliser using 
an air flow of 6 to 8 litres/minute. Nebulisation was 
continued until the reservoir was dry, usually after 
10 minutes. 

(2) One puff fenoterol herea aerosol (200 ug) 
followed at 90 minutes by 500 ug wet aerosol of 
fenoterol by nebuliser. 

(3) Wet aerosol of fenoterol by nebuliser (500 
ug) followed at 90 minutes by 200 ug fenoterol by 
metered aerosol. . 

(4) Wet aerosol of fenoterol by nebuliser (250 
ug) followed at 90 minutes by 200 ug fenoterol by 
metered aerosol. 

Pulmonary function measurements were made at 
baseline and 15, 30, 60, 90, 105, 120, 150, and 180 
minutes after the first administration of fenoterol. 
Subjective side effects were recorded. 

Results were plotted on a per cent predicted axis 
to show the effect of severity of asthma on the 
responses to either treatment regimen. 5 Per cent 
increase in FEV, was calculated for either technique 
from the two baselines at 0 and 90 minutes. 
Cumulative dose response was plotted for each 
patient by recording the per cent increase from 
baseline at each time during the two methods of 
administration over three hours. Responses to the 
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Table Change in lung function indices in relation to the various aerosol administrations of fenoterol 


Mean increate m PEF 


(%) 
Serles I 
{a} 200 pe by metered aerosol 36 
(b) 250 ug by nebullser 14 
Series 2 
(a) 200 pg by motercd aerosol B 
) 500 pe by nebuliser 12 
Series 3 
(a) 500 pg by nebuliser 36 
} 200 ug by metered aerosol 12 
jes 4 
{a} 250 pg by nebuliser 75 
) 200 pg by metered aerosol 5 


Mean increase in FEV; Mean increase in FEF» ys 


(%) (X) 
54 i 67 
32 43 
2 ' 40 
19 50 
44 74 
9 32 
36 ; Ti 
10 37 


PEF=peak expiratory flow; FEV,=forced expiratory volume in one second; FEF2s forced expiratory flow in the mid vital capacity range. 


various treatment regimens were analysed by un- 
paired Student’s ¢ test. 

The study was approved by the Ethics Committee 
of this institution, Parents and all the children were 
given a detailed explanation of the study and signed 
a consent form agreeing to participate in the trial. 


Results 


Both techniques of administration of fenoterol 
produced effective bronchodilatation without ap- 
preciable tremor, palpitations, or other car- 
diovascular side effects. The mean responses for 
each drug administration from baseline and 90 
‘minutes on PEF, FEV;, and FEF 5 75 are shown in 
the Table. 

Compared with baseline, both methods of ad- 
ministration produced adequate bronchodilatation. 
The mean increase after nebulisation by 250 ug or 
500 ug of wet aerosol fenoterol was slightly greater 
but not statistically significantly different from that 
after metered aerosol (mean increase in FEV, after 
wet nebuliser was 87% , mean increase after metered 
aerosol was 63%, P=0-07). There was no significant 
difference between the response to 250 pg or 
500 ug of wet aerosol fenoterol by nebulisation. 

The response to either 250 pg or 500 pg of wet 
aerosol fenoterol by nebulisation after previous 
metered aerosol dosage was significantly greater 
(P<-05) than that to 200 pg of metered aerosol after 
previous wet aerosol by nebulisation (Figure). 

There was no significant change in these observa- 
tions if the group with more severe asthma and a 
FEV, of less than 70% predicted normal was 
analysed separately. 


Discussion 


For mild to moderate asthma, the initial response to 
fenoterol by metered aerosol or wet aerosol using a 


Series land 2 


Series 3and 4 





Change in FEV (*/e) 
p 
© 


30 

20 SEREEN | 

10 
0 30 59 99 120 150 180 210 
t t = Time (min) 
A B 


Figure Percentage change in forced expiratory volume in 
one second (FEV ,) from initial baseline in relation to time 
after administration of aerosol fenoteral at 0 (A) and 90 (B) 


, minutes. 


Series 1+2<metered acrosol at time A, nebulised acrosol at time B. Series 
34+4=<nobulised seroso! at time A. metered acrosol at time B. Standard 
deviations shown. 


nebuliser was not significantly different. The dose 
administered by metered aerosol was 200 ug and 
that by wet nebuliser either 250 ug or 500 ug, there 
being no greater response to the higher dose of the 
latter. 

A significantly greater response by nebuliser 
given 90 minutes after metered aerosol was seen but 


this was not apparent when given in the reverse 
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order. It seems, using a cumulative dose response, 
that the metered aerosol after nebuliser did not 
allow maximum potential increase in lung function. 

Previous studies comparing metered aerosol with 
nebuliser have used different dosages.° This has led 
to argument about whether different responses were 
related to the dose or the method of administration. 
In this study, the doses were similar, although the 
amount reaching the lower airways cannot be clearly 
predicted. It is likely that only a small fraction, 
probably less than 20% of each dose, did reach the 
lower airways, but slight differences do not seem to 
be significant. The nebuliser technique used was 
such that much of the dose was wasted during the 
expiratory phase of ventilation. The minimal effect 
of dose on the response in this study of children with 
mild to moderate asthma agrees with the observa- 
tion of Reilly et af and Ruffin et af. 

Tarala et al’ showed that repeated puffs of 
metered dry aerosol would give a similar response to 
a wet aerosol, although the wet aerosol did produce 


significantly greater bronchodilatation after six to. 


eight puffs of dry aerosol, supporting the observa- 
tions in this study. 

For most patients the choice between a metered 
aerosol and nebuliser for administration of sym- 
pathomimetic drugs should be based on cost, age, 
and ability to use a metered aerosol, as there is little 
difference in the response by either route. For most 
children with asthma over 4 to 6 years of age, a dry 
or metered aerosol is adequate. Wet aerosol by 


nebuliser does seem, however, to be more effective 
in achieving maximum potential bronchodilatation 
and is probably the treatment of choice in trouble- 
some chronic asthma as well as during the severe 
acute episode -when inhalation of the metered 
aerosol dose is difficult. 
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SUMMARY We measured the tidal volume achieved 
during intermittent positive pressure ventilation 
using various inspiratory times with a minimum of 
Q-2 seconds. Results indicate that tidal volume 
shows no reduction with inspiratory times down to 
0-4 seconds. An inspiratory time of 0-3 seconds, 
however, is likely to reduce tidal volume by 8%, and 
at 0-2 seconds a 22% fall may be anticipated. 


For the past 10 years most babies with the idiopathic 
respiratory distress syndrome have been ventilated 


using square wave ventilation at ventilator rates 
ranging from 20 to 40 breaths per minute. Willing- 
ness to exceed a respiratory rate of 40 seems to be 
limited by a belief that short inspiratory times do not 
provide adequate oxygenation.' During the past 
year we have found that ventilator rates of up to 100 
breaths per minute may produce considerable 
benefit.7 We were, however, concerned that very 
brief inspiratory times might reduce tidal volume 
appreciably, which would result in alveolar 
hypoventilation. We therefore attempted to assess 
at what inspiratory time a fall in tidal volume was 
likely to occur. l 
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The data were collected from 43 babies studied on 
52 occasions over an 18 month period: all were 
suffering from idiopathic respiratory distress syn- 
drome. Their gestational ages ranged from 25 to 34 
weeks (mean 29 weeks) and their birthweights from 
680 to 2470 g (mean 1255 g). 


Method 
Measurements were made of three parameters: 


(1) Tidal volume. A Fleisch type 0 pneumotacho- 
graph was connected between the baby’s en- 
dotracheal tube and the patient manifold of the 
ventilator. A high pressure suction pump (Air- 
shields Diapump) was connected to the distal 
portion of the pneumotachograph via a 21 gauge 
needle. The needle limited the flow produced by the 
pump to 2 litres per minute. Once the ventilator 
circuit was compensated for this loss, the bias flow 
produced no effect on the ventilator’s performance 
but produced a zero dead space ettect for the 
pneumotachograph, which enabled readings to be 
made for periods of up to three hours. The signal 
derived from the pneumotachograph was electroni- 
cally integrated to produce a volume signal. Calibra- 
tion was performed against a syringe. 


(2) Inflation pressure. A wide bore needle was 
inserted into the endotracheal tube at the point 
where it entered the mouth. This was connected to a 
SE Laboratories 4-86 pressure transducer. Calibra- 
tion was performed using a water manometer. 


(3) Oesophageal pressure. A 3 cm oesophageal 
balloon on a 6 French gauge catheter was passed 
into the oesophagus of any baby thought fit enough 
to withstand the manoeuvre. This was then con- 
nected to a pressure transducer. Calibration was 
performed as above. Oesophageal signals were 
merely used to determine whether or not the baby 
was making respiratory efforts. 


The signals were displayed on an oscillograph and 
could be recorded on a Devices recorder. 

All babies were ventilated on Draeger Babylog 
ventilators (time cycled pressure limited). Each 
baby was studied over a period of up to three hours. 
Data were collected over a range of inspiratory 
times in which peak inspiratory pressure and posi- 
tive end expiratory pressure were kept constant. 
Expiratory time always equalled or exceeded in- 
spiratory time, and even at the fastest ventilator 
rates was never less than 0-2 seconds. Because of 
clinical constraints, the number of comparable 
inspiratory times obtained during each study varied 
from two to seven. 

Mean tidal volume on each setting was calculated 
for at least 20 ventilator inflations. This was per- 
formed either by direct measurement from the 
paper trace or by using computer analysis.’ Infla- 
tions modified by the babies’ own respiratory efforts 
were rejected. 


Results 


Tidal volume measurements were collected on a 
total of 172 different ventilator settings during 52 
study periods. In those studies where an inspiratory 
time of 0-5 seconds was adopted at some point 
during the series of ventilator changes, the value for 
tidal volume obtained was taken to represent 100%. 
Tidal volumes for other inspiratory times employed 
during that particular study were then calculated as 
a percentage of the 0-5 second result. In 18 of the 52 
study periods a value for tidal volume with an 
inspiratory time of 0-5 seconds was not obtained. 
Whenever possible the next longest inspiratory time 
to 0-5 seconds was then substituted (0-4 (3), 0-6 (5), 
0-7 (3), 0-8 (5)). The results for inspiratory time as a 
percentage of tidal volume are shown in the Table. 
Tidal volume in general was well maintained at 0-4 
seconds where only three of the 23 values obtained 
showed a greater than 10% reduction in tidal 
volume compared with the standard value. At 0-3 
seconds an overall 8% reduction in tidal volume was 
observed and in 14 of the 34 studies the reduction 


Table Mean and standard deviations for tidal volumes obtained at varying inspiratory times 


Inspiratory time (secs) 


0-2 9-3 0-4 
No of values 13 4 23 
Tidal volume as % of standard 
Mean 78-6t 90-6* 101-4 
(SD) (18-3) (15-6) (16-2) 
*P<O-01. 


+P<0-001, 


0-5 0-6 0-7 0-8 0-9 1-0 
34 14 2 12 6 B 
100*t 107 100-3 102-3 104 108 
a (9-9) (14) (15-7) (12-2) (22:3) 
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exceeded 10%. With an inspiratory time of 0-2 
seconds, a mean fall of 22% was seen in tidal volume 
with a greater than 10% drop in nine of 13 studies. 


Discusston 


The results show that tidal volume is well maintained 
with inspiratory times down to and including 0-4 
seconds. With an inspiratory time of 0-3 seconds, 
there is a small decrease in tidal volume but 
reduction of inspiratory time to 0-2 seconds is 
associated with a 22% fall in tidal volume. We 
ensured in the studies presented here that expiratory 
time was always at least equal to inspiratory time. At 
the highest ventilator rates, however, the short 
expiratory time may have contributed to the loss of 
tidal volume. An inspiratory time of 0-4 seconds or 
less, used in conjunction with a rapid ventilator rate, 
will produce a minute volume which is apparently 
more than satisfactory for the infant’s requirement. 
Dead space, however, remains constant during ven- 


tiation and any reduction in tidal volume cannot 
always be compensated for by an increased venti- 
lator rate. 

The relation between fast ventilator rates and 
blood gas status is a complex one and does not 
depend entirely on tidal volume.” It would seem 
appropriate to recommend that care be taken when: 
using intermittent positive pressure ventilation with 
inspiratory times less than 0-3 seconds. 
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Reference ranges for serum a, antitrypsin 


A MILFORD WARD, P A E WHITE, AND G WILD 


Supraregional Specific Protein Reference Unit, Royal Hallamshire Hospital, Sheffield 


SUMMARY References ranges for serum a, antitryp- 
sin at various ages have been constructed using 
specific protein calibration material (SPS-O1). 
Median values and 5th—95th centile ranges for a, 
antitrypsin in cord blood are equivalent to those of 
the adult. The median concentration falls during the 
first 6 months of age to rise again to adult values by 
12 months. Concentrations in early school age are 
higher than in normal adults. 


The estimation of serum qa, antitrypsin is of value in 
the assessment of liver disease in childhood! as well 
as in chronic obstructive airway disease.? The 
comparison of results between centres has been 
hampered to an extent by the lack of correlation 
between various available standards of calibrants. 
This problem has not been alleviated to any great 
degree by the availability of an international refer- 


ence preparation because of the general reluctance 
to change from familiar mass concentrations to the 
more anonymous units. This variability of calibrants 
was a major factor in the desire to produce a 
national working calibrant for specific protein assays 
within UK laboratories.” 

This report details reference ranges for serum a, 
antitrypsin for various ages throughout childhood in 
relation to the specific protein calibration material 
(SPS~01). Because of the known influence of the PI 
genetic system on serum concentrations of a, 
antitrypsin* all samples have been subjected to PI 


' phenotype evaluation. 


Materials and methods 


Blood samples were obtained from 590 normal 
healthy children between the ages of 6 months and 
15 years as part of a study of IgE values in the 
offspring of asthmatic parents. Consent for vene- 
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Table Reference ranges for serum a, antitrypsin 
(All values in g/l with SPS-OI as calibrant) 


Age No Centiles 
23h = Sth 50th 5th 97-5th 

Birth 331 0-8 0-9 146 2-2 2-4 
6-8 months 87 (+7 0-8 1:2 1-8 2:0 
9-10 months 107 0-9 1-6 1-4 2-0 2-2 
1-2 years 107 1-0 1-1 L5 2-0 2-2 
3-5 years 113 1-0 i-i 1-5 2:2 2-3 
6-10 years 70 1-2 1-4 1-7 2:3 2-4 
11i~15 years 106 i-l 1-2 1-6 2-0 2:2 
Adult 0-9 Ll 1-6 21 2-3 


puncture was given by the parents and the study was 
approved by the ethical committee. An additional 
331 cord blood samples were obtained after delivery 
of normal term infants. The blood samples were 
allowed to clot at ambient temperature and the 
separated serum was stored at —30°C until analysis. 
Residual sera remaining after completion of the 
primary study were assayed for a, antitrypsin by 
single radial immunodiffusion using antiserum 
obtained from Atlantic Antibodies, USA, and 
SPS-01 as calibrant. 

PI phenotypes were characterised by isoelectric 
focussing in polyacrylamide gels at pH 4-5. 


Results 


The reference ranges for serum a, antitrypsin at 
various ages during childhood from birth to 15 years 
are shown in the Table. 

Cord blood concentrations equate with the nor- 


mal adult value.” There is a slight but significant fall - 


during the first six months of life followed by a 
steady rise to essentially adult levels by 1 year of 
age. Children of school age (5-15 years) show values 
slightly higher than the adult norm with a return to 
adult values after the age of 15 years. 

The distribution of PI phenotypes found in this 
population sample did not differ significantly from 
that expected in a UK population.* The small 
numbers of the non-MM phenotypes in any one age 
group makes formal presentation of mean values 
and centiles inappropriate. Eighty per cent of the 
PI*MS and all of the PI*MZ, FZ, and SS showed 


values below the age related median and the PI*SZ ` 


below the age related 2-5th centile value. 
Discussion 


‘Alpha; antitrypsin values in various commercial 
calibrants have been shown to vary widely in their 
antigenic potency. The introduction of SPS—01 as a 


national working calibrant for specific protein 
assays? has caused a major revision of adult refer- 
ence ranges for a, antitrypsin.* Because of the 
considerable clinical interest in a, antitrypsin in 
childhood it was also necessary to construct refer- 
ence ranges for children of various ages in terms of 
this new currency. 

The reported ranges confirm the modest fall in 
serum concentrations seen with many serum pro- 
teins during the first six months of life. They also 
show a slight increase above the adult norms during 
early school age consistent with the acute phase 
nature of this protein. This increase, together with 
the slightly skewed distribution in the 9 month to 10 
year cohorts, reflects the high incidence of minor 
infective conditions at this age. 

Serum concentrations of a, antitrypsin are influ- 
enced by the genetic status of the subject. Those 
who are heterozygous for PI*S, PI*P, PI*Mmalton, 
PI*Mduarte, PI*Z, or PI*null show serum values 
below the normal median, and the homozygous or 
combination heterozygous subjects will show con- 
centrations well below the 5th centile. These values 
will increase in the acute phase so that most 
heterozygotes exceed the population median. 

In general terms, however, for children over 1 
year of age a serum a, antitrypsin concentration of 
less than 1-4 g/l, the 20th centile for the normal adult 
population, should be considered for formal inves- 
tigation of the PI genetic status. For children of less 
than 12 months of age, the relevant discriminant 
value should be 1-1 g/l. These recommended values 
will allow detection of all the deficiency states of 
clinical importance and most of the PI*MS and 
PI*MZ heterozygotes. 


We wish to thank the parents, members of the Shefficld Asthma 
Society, for their help and cooperation. 
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Amino acid and protein requirements in a preterm infant with PEE 


phenylketonuria 


D SHORTLAND, I SMITH, D E M FRANCIS, R ERSSER, AND O H WOLFF 
Hospital for Sick Children, Great Ormond Street, London 


SUMMARY A preterm infant with classic phenylke- 
tonuria required rather less than 90 mg/kg of 
phenylalanine and between 270 and 290 mg/kg 
tyrosine daily to achieve a rate of weight gain of 
around 20 g/kg per day. Using Lofenalac as the low 
phenylalanine food, the intake of tyrosine, an 
essential amino acid for patients with phenylke- 
tonuria seemed to be limiting in respect of growth. 


In childhood, growth is the major determinant of 
protein requirement, which may be defined as the 
protein intake needed to maintain optimal growth 
and plasma amino acid concentrations. For preterm 
infants a guide to optimal growth and plasma amino 
acid concentrations is given by the average weight 
gain in utero’ * (with allowance for catch up growth 
where appropriate) and the amino acid pattern in 
cord blood, which, apart from a fall in threonine and 
lysine after birth, 
found in breast fed infants.” 


Case report 


A girl weighing 1:56 kg (10th centile; mother’s 
height 3rd centile, father’s height 10th centile) was 
born at 32 weeks’ gestation by emergency caesarean 
section for reasons of pre-eclamptic toxaemia and 
antepartum haemorrhage. The neonatal course was 
uneventful except for a positive screening test for 
phenylketonuria. At age 13 days, her plasma pheny- 
lalanine concentration was 1879 pmol/l (31 mg/100 
ml) and a low phenylalanine diet based upon 
Lofenalac (Mead Johnson) was introduced. Weight 
was 1-45 kg and length 41-1 cm (both below 10th 
centile). 


Management of low phenylalanine diet 


Nutrient intake was adjusted to achieve sustained 
catch up growth and was calculated using published 
figures for the composition of human milk,’ Gold 
Cap SMA (Wyeth Nutrition product information 
1982), cows’ milk’ and Lofenelac (Mead Johnson 
product information 1981). Frequent measurements 
__ were made of body weight, plasma amino acids, urea, 


closely resembles the pattern 


and electrolytes and less frequent measurements of 
length, plasma proteins, calcium, and phosphate. 
Changes in weight; in plasma phenylalanine and 
tyrosine; and in phenylalanine, tyrosine, and protein 
intake are summarised in Figs. 1, 2, and 3. 

Before the diet the infant was receiving 235 ml/kg 
per day of pooled human milk providing an esti- 
mated protein intake of approximately 3 g/kg per 
day. Maximum weight gain was only 8-5 g/kg per 
day compared with an average fetal-gain of 13 to 
16 g/kg.t? Plasma concentrations of amino acids 
and urea were similar to those found in breast fed 
infants (tyrosine 78, methionine 34, cystine 72, 
taurine 122, threonine 275, arginine 107, valine 228, 
isoleucine 81, leucine 81, histidine 64, tryptophan 
75, lysine 273 pmol/l, urea 2-4 mmol/l) indicating 
that amino acid intake was in balance with the slow 
rate of growth. 

At the start of the diet the aim was to keep the 
energy, protein, and electrolyte intake in a similar 
range to that theoretically provided by pooled 
human milk. Lofenalac was given in an 8-3% 
solution with added glucose polymer and fat emul- 
sion and combined with Gold Cap SMA in a 
quantity necessary to keep plasma phenylalanine 


z 
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Fig.1 Feeds from birth with resultant changes in protein, 
phenylalanine (Phe), and tyrosine (Tyr) intake. 
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Fig.2 Weight gain of patient and 10th centile line for fetal 
and postnatal weights.” 


A and B indicate points at which piasma tyrosine fell to lowest levels (29 and 
33 umoll (0-5 and 0-6 mg/100 ml)). g 
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Fig.3 Plasma phenylalanine and tyrosine concentrations. 


‘Phenylalanine 41 umoV/| (0-02 mg/100 ml) and tyrosine 72 umol (1-3 mg/100 
ml). l 


concentrations in the therapeutic range of 180 to 480 
pmol/l (2-9 to 7-9 mg/100 ml). 

The rate of weight gain increased immediately at 
the start of the diet and weight rose parallel to the 
10th centile for a period of seven days. On a daily 
phenylalanine intake of 100 mg/kg and tyrosine 
intake of 170 mg/kg plasma phenylalanine fell to 
normal (lowest value 45 wmol/l (0-7 mg/100 ml)) 
and plasma tyrosine fell step-wise to below normal 
(lowest value 29 umol (0-5 mg/100 ml)). On the day 
that the plasma tyrosine concentration was lowest, 


and in the absence of any changes in nutritional 
intake, weight gain declined to the rate before the 
diet suggesting that tyrosine had become limiting for 
growth. The initial impression of a parallel relation 
between plasma tyrosine concentrations and weight 
gain were confirmed over the next few weeks. (Fig. 
2). Only when the daily tyrosine intake was raised to 
between 270 and 290 mg/kg per day did plasma 
tyrosine concentrations rise to the normal range, 
and from this time on weight gain was over 20 
g/kg/day until weight reached the 10th centile at 54 
days of age. Changes in length followed the same 
pattern. as changes in weight. 

Lofenelac contains 54 mg of tyrosine per 16 g of 
nitrogen, a very similar proportion to that in SMA 
Gold Cap and a little more than is in cows’ milk (48 
mg/16 g nitrogen). To achieve a tyrosine intake of 
over 200 mg/kg per day it was necessary to increase 
the total protein intake to over 5 g/kg per day. To 
avoid an excessive fluid and energy intake this was 
eventually provided (Fig. 1) as a combination of 
cows’ milk and Lofenelac. Despite the more rapid 
growth, plasma concentrations of urea and certain 
amino acids rose (methionine 130, valine 518, 
isoleucine 211 and histidine 163 pmol/l, urea 6-2 
mmol/l), and cystine and taurine fell (45 and 49 
umol/l respectively. Plasma electrolytes, calcium 
and phosphate values remained normal throughout. 
There was no evidence of hyponatraemia having 
contributed to slow growth. 


Discussion 


The poor growth recorded in the present patient 
when receiving pooled human milk is in accord with 
previous observations.” An energy intake lower 
than theoretical estimates may have been the 
primary cause of the growth impairment and the 
prompt increase in the rate of weight gain on the 
diet, despite aiming to keep protein, energy, and 
mineral intake constant, supports this view. . It 
should be emphasised, however, that simple addi- 
tion of energy without protein, which is a common 
practice in special care units, could convert a 
balanced amino acid intake into one too low to 
sustain an increased rate of growth. 

The rate of weight gain in our patient was closely 
linked to tyrosine intake and plasma tyrosine 
concentrations, suggesting that tyrosine intake was 
rate-limiting for growth. Tyrosine is an essential 
amino acid for children with phenylketonuria and 
Lofenalac contains only 54 mg of tyrosine/16 g of 
nitrogen (N), which is similar to the tyrosine content 
of Gold Cap SMA and lower than the tyrosine 
content of Minafen (65 mg/16 g N). Hence to 
achieve an optimal tyrosine intake for growth from 
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‘Lofenalac, it was necessary to increase total protein 
intake to over 5 g/kg/day. The amino acid imbalance 
which this caused was clearly related to the amino 
acid pattern of the feeds since both cows’ milk and 
Lofenalac are low in cystine and taurine and 
relatively high in methionine and branched-chain 
amino acids. We suggest that the tyrosine content of 
Lofenalac should be increased by at least 20% to 
enable it to be used with whey based milks, thus 
avoiding an unnecessarily high protein intake and 
unbalanced amino acid intake. 

The data presented here show that when our 
patient was growing at 20 p/kp/per day, which was 
necessary to achieve catch up growth, she required 
‘rather less than 90 mg/kg of phenylalanine and 
between 270 and 290 mg/kg of tyrosine. In infants 
without phenylketonuria, who are able to convert 
phenylalanine to tyrosine, the requirements for 
these two amino acids are best considered together. 
We conclude that a combined intake of at least 350 
mg/kg, necessitating a protein intake of 3-5 to 4 g/kg 
from a whey adapted milk, is required for catch up 
growth in preterm infants. This estimate is in 
agreement with other studies.° ” It has been pointed 
out that the volumes of milks such as Gold Cap 
SMA needed to achieve such protein intakes are 
needlessly high and could be avoided by using milks 
of higher protein content. We would add that the 
energy intake provided by large volumes of SMA is 


also high and may lead to reluctance to feed (and 
therefore prolonged tube feeding) and excessive fat 
deposition. 


We thank Dr Gerald McEnery for referring this patient to us and 
for providing details of the first two weeks of life. Dr Smith is in 
receipt of financial support from the Medical Research Council. 
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Fatal hepatitis B in infant born to a HBsAg carrier with HBeAb 


C I EWING AND D C DAVIDSON 
Alder Hey Children’s Hospital, Liverpool 


SUMMARY Fulminant hepatic failure occurred in an 
11 week old baby of a Caucasian mother who was 
hepatitis B surface antigen positive, B e antigen 
negative, and B e antibody positive. Infants of 
hepatitis B e antigen positive mothers receive 
immunoprophylaxis against hepatitis, unlike those 
born to mothers who are B e antibody positive. 


Case history 


The baby was admitted to hospital at 10 weeks of 
age having become jaundiced over a 24 hour period. 
She was passing dark urine and pale stools. She had 
been born after a normal delivery at 36 weeks’ 
gestation, and weighed 2-5 kg. Apart from an 


episode of transient tachypnoea during the first 48 
hours of life, the neonatal period was uneventful. 
Both parents were Caucasian, there was no history 
of contact with blood products or drug addiction, 
and the mother had remained well throughout her 
pregnancy. The baby had not been exposed to 
hepatitis nor had she received any blood trans- 
fusions. 

On examination she was pale and slightly icteric. 
Investigations showed blood sugar 1-3 mmol/l] (23-4 
mg/100 ml); prothrombin time greater than 90 
seconds (control 11-5 seconds); kaolin cephalin time 
greater than 3 minutes (control 42 seconds); 
haemoglobin 9-8 g/dl, reticulocytes 5%, fibrinogen 
nil detected; total serum bilirubin 268 mmol/l (15-7 
mg/100 ml) (all unconjugated); alkaline phosphatase 
170 KA units %, aspartate transaminase 113 IV, 
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serum alanine transferase 198 IU/l; ammonia 105 
umol/l (179 ug/100 ml); the blood film showed 
spherocytes and acanthocytes. 

Subsequent management depended on clotting 
studies (see Figure) as well as continuous parenteral 
infusion of 10 to 20% dextrose to maintain a 
satisfactory blood sugar concentration. The baby’s 
condition suddenly deteriorated 10 days after admis- 
sion when she developed profound hypoglycaemia 
and progressed to grade IV hepatic failure. In spite 
of intensive support including lactulose, neomycin, 
and continued correction of anaemia, clotting dis- 
array, and hypoglycaemia, she died. Consent for 
necropsy was not granted. 

Screening for hepatitis B virus was carried out and 
as part of investigations to explain the jaundice. The 
baby was hepatitis B surface antigen positive and, as 
expected in early acute infection, was also B e 
antigen positive. Mother was found to be B surface 
antigen positive, B e antigen negative and B e 
antibody positive. Father was hepatitis B surface 
antigen negative. To determine whether the mother 
at the time of the birth of her baby had acute 
hepatitis B or was already a carrier of B surface 
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Figure Clotting studies. 


antigen the specimen of blood taken from her, three 
months after delivery, was tested for hepatitis B 
core antibody IgM and was found to be negative. It 
was concluded that she was a long term carrier of 
hepatitis B surface antigen and was almost certainly 
hepatitis B e antibody positive at the time of 
delivery. 


Methods 


Tests for hepatitis B surface antigen by reverse 
passive haemagglutination and for hepatitis B e 
antigen and hepatitis B e antibody by enzyme 
immunoassay were done at the Public Health 
Laboratory, Fazakerley Hospital. The results of 
tests for hepatitis B e antigen and antibody were 
confirmed by radioimmunoassay at the Virus Refer- 
ence Laboratory, Colindale, where the tests for 
hepatitis B core IgM antibody were also performed. 


Discussion 


Early in acute hepatitis B infection, hepatitis B 
surface antigen and hepatitis B e antigen appear in 
the serum. Hepatitis B core antibody appears during 
the acute phase of the illness followed by B e 
antibody which signals the cessation of viral replica- 
tion. Antibody to surface antigen, which is associ- 
ated with long term immunity, is detected after 
hepatitis B surface antigen has disappeared. 

In certain high risk areas vertical transmission is 
believed to account for 40% of chronic carriers. 
Babies at particular risk are those born to hepatitis 
B surface antigen carrier mothers who are B e 
antigen positive—a measure of high infectivity. Of 
the babies who become infected, many develop 
chronic infection in adult life and this is implicated 
in the development of primary hepatocellular carci- 
noma. 

The racial origin of the mother affects! the risk of 
transmission from mother to baby. Derso er al 
showed that there was a high carrier rate in Chinese 
babies born to mothers who were chronic carriers of 
hepatitis B surface antigen and no carriers were 
found among the European infants. Similarly, a 
study in two west London hospitals” of maternal 
chronic carriers showed that eight of 18 infants with 
Chinese mothers became B surface antigen positive, 
but only six of 92 with mothers of other races were 
affected and that the presence of hepatitis B e 
antigen in the mother correlated with transmission 
to the child. 

It is unusual for babies born to hepatitis B e 
antibody positive mothers to develop hepatitis B 
virus infection but several cases have been 
recorded.’ Sinatra et al reported three cases of 
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perinatally transmitted. acute icteric hepatitis B in 
infants born to B e antigen negative, B e antibody 
positive mothers, two of Asian and one of Caucasian 
origin.? 

Delaphane et al reported from Chicago on three 
fatal cases of hepatitis B in infancy, all born to 
hepatitis B surface antigen positive mothers, one of 
whom was B e antibody positive. It is suggested that 
infants born to B e antibody positive mothers have a 
normal immunological response which may cause 
hepatic damage. 

Studies have recently shown that passive adminis- 
tration of hepatitis B immunoglobulin may be 
insufficient to protect children from a lifetime risk of 
exposure.” It is suggested that hepatitis B immuno- 
globulin be given to the baby for initial protection 
and, at the same time, vaccine for long term 
protection from an active immune response. If 
serological tests at 12 to 15 months detect hepatitis B 
surface and e antibodies there has been successful 
passive/active immunisation. On the other hand the 
presence of B surface antigen at 12 to 15 months 
reflects failure of the prophylactic regimen. 

If the mother of the baby described in this case 
had been identified antenatally as hepatitis B e 
antibody positive this would have led to exclusion of 
her child from immunoprophylaxis.° It would be 


appropriate therefore to give immunoprophylaxis.to 
all infants born to B surface antigen positive 
mothers and not only to those found to De B e 
antigen positive. 


We thank Dr G C Turner, Public Health Laboratory, Fazakerley 
Hospital, Liverpool for invaluable help. 
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Scalp changes after fetal monitoring 
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SUMMARY We prospectively studied 535 newborn 
infants who had been monitored during labour with 
scalp electrodes. Daily examination of scalp changes 
showed frequent transient mild lacerations, while 
severe complications were rare: seven (1-3%) had 
scalp ulceration and one (0-2%) developed scalp 
abscess. 


Fetal heart monitoring during labour is now used in 
nearly all obstetric units to improve perinatal 
outcome. Several reports have described complica- 
tions after the application of the scalp electrodes.” 

The whole spectrum of neonatal scalp changes 
associated with fetal monitoring, however, and their 
precise incidence have not as yet been described. 
We undertook a prospective study with daily ex- 


amination of scalp changes in all newborn infants 
monitored during labour, and describe their inci- 
dence, clinical spectrum, and factors associated with 
severe complications. 


Patients and methods 


Study patients. All the infants delivered at the 
Beilinson Medical Center between 1 August, 1982 
and 16 October, 1982 who had direct fetal heart rate 
monitoring during labour were included in the 
study. Of the total 660 live births during that period, 
535 (81:1%) were monitored by scalp electrodes, 
and these infants comprised the study group. The 
1513 OA fetal monitoring spiral electrodes (Hewlett- 
Packard Company USA) were used in our patients. 


Methods. Direct fetal monitoring was performed 
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routinely, except when electrodes were unavailable. 
The time of the application of the electrodes and the 
course of delivery were precisely documented. In 
the nursery the scalp was carefully examined during 
the first day of life by one of us (SA). Daily 
observations of the site of electrode application 
were continued by the same physician until dis- 
charge from the hospital at the age of 72 to 96 hours. 
Neonates with scalp abscess or ulcer were followed 
after discharge in the Paediatric Dermatology Clinic 
by one of us (AM). Scalp changes were classified 
into four grades of severity: grade 0—no scalp 
pathology other than punctures caused by the 
electrodes; grade 1—transient superficial laceration, 
healed before discharge; grade 2—superficial lacera- 
tion present at discharge; and grade 3(a)—scalp 
ulcer and (b) scalp abscess. When lacerations were 
found thé hair around them was shaved and an 
antiseptic solution (chlorhexidine 3% ) used to clean 
the area. 


Statistical analysis. Data on the obstetric history, 
course of delivery, and the status of the newborn 
infants was collected, computerised, and analysed. 
The xê test of independence and the Student’s ¢ test 
were initially used for the statistical univariate 
analysis. Factors significantly assoctated with severe 
scalp changes were further analysed using multivari- 
ate analysis. 


Results 


Twelve infants (2:2%) were preterm, 22 (4-1%) 
were of low birthweight (less than 2500 g), and 99 
were born after high risk pregnancies (including 
meconium stained amniotic fluid, prolonged rupture 
of membranes (greater than 24 hours), twins, fetal 
distress, prematurity, abnormal presentation, and 
induction of labour for any reason). Boys comprised 
50-1% of the group. The mean duration of fetal 
monitoring was 4-6 hours and the range 0-5 to 19 
hours. In 48 patients (9%) more than one applica- 
tion (two or three) of the electrodes was used. 
Scalp changes (grades 1-3) other than the two 
punctures of the electrodes were seen in 221 
newborn infants (41-3%) (see Table). In most, 


Table Scalp changes after intrapartum monitoring in 
535 newborn infants (grades are defined in the text) 


Grade No of neonates % 

0 314 58-7 
1 113 21-1 
2 100 18-7 
3a T 1:3 
3b 1 0-2 


however, (113, 51-2%) we observed only minor 
transient lacerations, healed at discharge from the 
hospital. Another major group (100 neonates) had 
mild lacerations, persisting when discharged from 
the hospital. Severe complications were observed in 
eight infants: seven (1-3%) had a scalp ulcer and one 
(0-2%) developed a scalp abscess. Follow up of the 
ulcerated cases in our clinic showed uneventful 
healing, with superficial scar formation and a small 
size alopecia after the age of 3 months. 

The statistical analysis showed two important 
factors of which duration of monitoring was the 
most significant (P=0-0001). Sixty seven infants 
(12:5%) were monitored for less than four hours 
and none developed scalp abscess or ulcer. On the 
other hand, the incidence of these severe complica- 
tions was 1-3% in 445 infants (83-2%) who were 
monitored for four to 12 hours, and 8-7% in 23 
infants (4:3%) who were monitored for 12 hours or 
more. 

Parity was the second factor, which independently 
significantly affected the severity of scalp changes - 
(P=0-0295); 194 mothers (36-6%) had their first 
delivery and this was associated with a slightly 
increased incidence of grade 3 scalp changes. 

Prolonged rupture of membranes was initially 
significantly associated with severe scalp changes 
using univariate analysis. Multivariate analysis indi- 
cated, however, that the effect was related to the 
increased duration of monitoring in these deliveries. 


Discussion 


This prospective study shows that neonatal scalp 
changes were found in 41-3% of the infants moni- | 
tored during labour. Most, however, were only 
minor lacerations, while scalp ulcers and abscesses 
were rare. The occurrence of scalp ulcer as a 
complication of fetal monitoring has not been pre- 
viously reported, but it is usually benign and can 
easily be missed or neglected. The lacerations and 
ulcers are probably caused by mechanical trauma to 
the scalp, which can be serious if the electrodes are 
removed by abrupt rupture, rather than slow easy 
spiral movement. Follow up of our older patients 
who had these ulcers showed that the scar tissue 
flattened, but residue of hypopigmentation and 
small alopecia are evident even after years, and can 
be later mistaken for congenital cutis aplasia. The 
incidence of scalp abscess after monitoring in the 
only prospective study performed was 4-5% , which 
is much higher than ours. It is possible that daily 
examinations with early diagnosis of minor lacera- 
tions and erosions and their local treatment pre- 
vented the development of scalp abscess. Indeed, 


_ Mazzi et al* showed that local treatment lowered the 
^- incidence of scalp abscesses in their hospital. 
We found that only two factors were significantly 
associated with severe scalp changes. Duration of 
monitoring was the most important factor and the 
second was parity. First delivery was associated with 
an increase in severe complications, even after the 
duration of monitoring was controlled by multivari- 
ate analysis. It could be that during the first delivery, 
which is usually longer, the scalp is more prone to 
oedema and tissue hypoxia, which contribute to 
severe scalp changes. It also may well be a chance 
finding. Okada et af found that duration of moni- 
‘toring and ‘high risk indication for monitoring’ 
(especially prematurity) were associated with scalp 
abscesses. We believe that the severe complications 


~> Of fetal monitoring are partially preventable. Strict 


aseptic technique on application of the electrodes is 
important, as is electrode removal, which should be 
done with slow spiral movement. Local treatment of 
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small lacerations by shaving the hair and application 
of antiseptic solution is recommended. 
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cause of diarrhoea 
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SUMMARY A 9 year old girl underwent laparotomy 
because of intermittent diarrhoea, present since 
infancy. Histology of a mass at the head of pancreas 
and multiple hepatic nodules suggested an apu- 
doma. Plasma serotonin and urinary excretion of 5 
hydroxy indole acetic acid were raised. The child is 
apymptomanc four years after diagnosis. 


The past decade has seen major developments in the 
understanding of endocrine tumours of gut (apudo- 
mas) and the related clinical syndromes resulting 
from excessive secretion of gut hormones.' Apudo- 
mas may be classified’ into those containing en- 
terochromaffin cells (secreting serotonin, substance 
P; histamine, kallikrein, motilin, protaglandin, and 
` kinin) and non-enterochromaffin cells (secreting 
gastrin, glucagon, insulin, somatostatin, and vasoac- 
`tive intestinal polypeptide). Resultant hypersecre- 
tory syndromes including gastrinoma, vipoma, 
~ glucagonoma, somatostatinoma, and carcinoid syn- 
drome are rare and still scarcely considered in the 
differential diagnosis of childhood diarrhoea. 


Case report 


A 9 year old girl, the second child of healthy 
unrelated Scottish parents, presented with intermit- 
tent watery diarrhoea which she had suffered since 
the age of 5 months. A physical examination at 11 
months had shown no abnormality. Passage of loose 
watery stools continued at three to four weekly 
intervals, but the patient thrived. 

Despite three admissions to hospital for investiga- 
tion of paroxysmal abdominal pain and diarrhoea at 
6, 8, and 9 years, no abnormality could be found; 
nor did she suffer diarrhoea during several weeks in 
hospital. Abrupt mood changes were noted but 
although a psychiatric opinion was sought no 
abnormality was found. 

Six months later the patient was again admitted to 
hospital with attacks of colicky abdominal! pain, six 
to eight times daily, relieved by passing a brown 
watery stool. There was freġuent vomiting and 
weight loss, her height and weight were on the third 
centile, and there was generalised wasting. The 
abdomen was distended and hyperresonant, the 
liver was 2 cm below the costal margin, and a 4 x 4 
cm epigastric mass was palpable. 
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Figure Effect of treatment on urinary 5-hydroxy indole acetic acid (5 HIAA) excretion and symptoms. 
V=vincristine; A=adriomycin; C=cyclophosphamide; STZ=streptozotocin; 5 FU=5 fluorouracil; RT=radiotherapy. 


Routine investigations were repeatedly normal on 
each admission to hospital. In addition, complete 
gastrointestinal barium studies; jejunal histology; 
brush border enzymes; plasma vasoective intestinal 
polypeptide, glucagon, gastrin, and somatostatin; 
and urinary homovanillic acid and 4 hydroxy-3- 
methoxy-mandelic acid values were normal. 

At laparotomy, enlarged lymph glands were 
found at the head of pancreas anterior to the aorta 
and inferior vena cava. Multiple umbilicated nodules 
were seen throughout both lobes of liver. Histologi- 
cal examination of biopsy material showed the 
features of a malignant carcinoid tumour with well 
defined clusters of uniform small to medium sized 
cells involving liver and largely replacing the para- 
aortic lymph nodes. Acinar differentiation was 
evident and ultrastructural studies showed tumour 
cells containing numerous darkly staining, mem- 
brane bound, secretory granules 120 to 140 nm in 
diameter. 

After the operation facial flushing was seen and 
the patient suffered episodes of abdominal pain. 
Twenty four hour urinary excretion of 5 hydroxy 
indole acetic acid was 314 umo! (normal less than 50 
mol) and the blood serotonin concentration was 
727 ug/l (normal 100 to 250 ug/l). Screening for 
multiple endocrine neoplasia was negative. Isotope 
liver scan showed two filling defects in the inferior 
surface of the left lobe. Computed tomographic 


abdominal scan confirmed a 3 X 4 cm mass at the 
head of pancreas. l 
Treatment is shown in the Figure. Daily predniso- 
lone (5 mg) and fortnightly streptozotocin 10 mg/kg, 
with 5-fluorouracil, 15 mg/kg, resulted in the resolu- 
tion of symptoms and biochemical remission after 
six months. Prednisolone was withdrawn after a 
further nine months: streptozotocin and 5-fluorouracil 
were continued for two years without adverse effect 


‘and were stopped when a potentially nephrotoxic 


dose level was reached. 

At 14 years of age the patient is asymptomatic and 
thriving and has had no treatment for one year. 
There is no hepatomegaly and the epigastric mass is 
impalpable, having slightly diminished in size on 
computed tomogram to 2-4 XxX 4 cm. 


Discussion 


Carcinoid tumours are unusual in children, occur- 


ring mostly in the appendix and usually discovered 


at routine appendicectomy.? Carcinoid syndrome is 
excessively rare—only four cases have been 
reported.*5 

‘The clinical features of the syndrome (paroxysms 
of flushing, abdominal pain, diarrhoea, borborgymi, 
weight loss, skin rashes, bronchospasm, valvular 
heart disease, and psychiatric symptoms) result from 
the release of pharmacologically active mediators 


> 


v 
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(serotonin, histamine, kinins) from tumour tissue.’ 
Symptoms arise when massive liver replacement by 
tumour results in impaired metabolism of amines 
and peptides (as in the case of intestinal carcinoid) 
or less commonly when a primary tumour (stomach, 
pancreas, bronchus, ovary, testis) secretes its pro- 
ducts directly into the circulation. Urinary 5- 
hydroxy indole acetic acid excretion is usually raised 
and may be a useful marker for the effectiveness of 
treatment. Where the diagnosis is made pre-oper- 
atively, removal of the primary tumour or resection 
of hepatic matastases, or both, or hepatic artery 
ligation® should be considered. 

Response to chemotherapy is variable: 5- 
fluorouracil and streptozotocin, singly or in combina- 
tion, are most commonly used. Dramatic improve- 
ment of symptoms during steroid treatment and 
after radiotherapy’ has been reported, and sympto- 
matic relief may be achieved with drugs which block 


the synthesis, release, or pharmacological action of. 


serotonin or kinins.° 

Our patient may have had carcinoid syndrome 
since infancy: before diagnosis at 9 years, the 
paroxysmal symptoms and negative investigations 
were misinterpreted as implying a functional dis- 
order. Despite surgical failure to remove the carci- 
noid tumour it is striking that the patient is 
asymptomatic three years after chemotherapy. The 


prognosis for this child remains uncertain. In the 
event of relapse, the question of whether further 
chemotherapy would be valuable arises since recur- 
rence may proceed slowly as in adults. ` 

Carcinoid syndrome should be considered in 
obscure cases of childhood diarrhoea, even if, as in 
this case, other classic features are lacking. 


We thank Dr M L N Willoughby, Dr J R M McKenzie, and the 
Department of Medical Nlustration, Yorkhill Hospital. 
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Personal practice 


Cystic fibrosis 


M B MEARNS 


Department of Paediatrics, Queen Elizabeth Hospital for Children, London 


There has been little advance in the understanding 
of the basic defect of cystic fibrosis in the past 25 
years but the life span of patients has increased. This 
is probably due to a more aggressive approach to 
treatment or changes in the environment and social 
conditions, or both. Treatment begins at the time of 
diagnosis and an important part of management is 
the development of a good relationship with the 
parents for what will be a life long commitment to 
the care of their child. The reliability of the 
diagnostic sweat test should be in no doubt, es- 
pecially as, with the introduction of screening tests, 
some infants will be diagnosed before symptoms 
develop. Screening must be backed up by reliable 
sweat testing and, equally important, an organised 
counselling service. Parents will become anxious 
while they await the final diagnostic test result and 
there should be a preliminary discussion with them 
by a senior member of the paediatric team at the 
time of this investigation. 

The basic management of patients with cystic 
fibrosis is still based on the objectives and methods 
first described by Andersen’—being to ensure 
optimal nutrition and to prevent or control pulmon- 
ary infection. It is difficult to judge which is the most 
important of these objectives. Recently it has been 
suggested that improved nutrition may slow the 
progression of the pulmonary disorder.” The impact 
of this disorder varies from patient to patient and 
age to age, therefore basic treatment has to be 
adapted to the needs of the individual. 


Alimentary problems 


At least 85% of patients have a deficiency of 
pancreatic secretions and therefore suffer steator- 
rhoea. The symptoms of steatorrhoea are more 
pronounced in the early years of life,’ * suggesting 
the development of a compensatory mechanism 
later. The nature of this is unknown but possibly 
pregastric lipase may compensate for the deficiency 
of pancreatic lipase.” The duodenal juice is reduced 
in enzymes and volume, is viscid, and has a reduced 


bicarbonate content® which may result in a reduced 
acidification and dilution of the meal as it passes 
through the duodenum. Protein and fat are unlikely 
to be completely digested and it has been suggested -: 
that there may also be a reduced water secretion’ or 
excessive absorption, all leading to thickening of 
chyme which tn some older patients results in the 
syndrome meconium ileus equivalent, more recently 
named distal intestinal obstruction syndrome,® that 
is unique to cystic fibrosis. This gives rise to acute or 
chronic abdominal pain with abdominal distension, 
alteration of bowel habit, and non-tender palpable 
masses in the right iliac fossa. The symptoms may 
progress to acute intestinal obstruction. 

Persisting frequent stools or poor weight gain, or 
both, with adequate doses of pancreatin and a 
restricted fat diet need an assessment of the degree 
of gastric acidity and the measurement of the pH in 
the duodenum. In young patients a supplement of 
sodium bicarbonate at meal times (15 g/m* per day 
to a maximum of 15 g/day) may adjust the duodenal 
pH towards normal. In older patients, 200 to 400 mg 
cimetidine half an hour before meals to allow 
absorption and so reduce gastric acid output before 
the pancreatin is taken, allows more effective 
enzyme digestion.’ Lactose intolerance should also 
be considered, especially in toddlers, and in an 
occasional patient evidence of cows’ milk protein 
intolerance or coeliac disease has been found on 
jejunal biopsy.?° 

Meconium ileus equivalent is managed conserva- 
tively by intravenous fluids and nasogastric suction if 
necessary. The mucolytic agent N-acetylcysteine is 
given in a dosage of 5 to 20 mi of 10% solution three 
times daily by nasogastric tube, and 30 mi in 
physiologic saline is given as an enema two to three 
times in 24 hours.'! Gastrografin (meglumine 
diatrizoate) by enema may be effective in relieving 
the obstruction and is useful in allowing radiological 
definition of the site of the obstruction. The 
symptoms usually resolve in two to three days. 

In the chronic type of meconium ileus equivalent 
(recurring abdominal pain with relative constipation 


212 


and non-tender palpable masses in the right iliac 
fossa), symptoms usually resolve after a phosphate 
enema and the judicious use of aperients by mouth 
(Senokot two to four tablets daily). Occasionally N- 
acetylcysteine, 5 to 10 ml of a 10% solution three 
times daily for five to seven days, is necessary (taste 
should be disguised by blackcurrant syrup). 
Attempts should be made to improve the control of 
the steatorrhoea as varying the dose of pancreatin is 
seldom effective. 


Nutritional management. The mainstay of the treat- 
ment of the pancreatic malabsorption is the adminis- 
tration of pancreatic supplements with food. Pan- 
creatin is available as powder, granules, capsules, 
and tablets (Table 1) and is taken just before meals. 
The dose is adjusted to reduce stool frequency and 
to improve the quality until no further improvement 
is achieved. Steatorrhoea is seldom controlled by 
pancreatin alone and reduction of fat in the diet is 


necessary. This is achieved by the removal of visible. 


fat from meat, avoidance of food with high fat 
content, that is fried foods, cream, cheese, pastry, 
chips etc. A partly skimmed milk is given to infants 
(Table 2). Skimmed milk is recommended when the 
infant reaches 7 kg in weight. The reduction of fat 
requires that extra protein and carbohydrate be 
given to provide sufficient calories; the aim should 
be to give one and a quarter to one and a half times 
the calories required for a normal child of the same 
size. 

Nutritious snacks between meals may be an 
important source of calories and milk shakes or 
yoghurt with added glucose polymer and fruit 
flavouring are usually acceptable. Medium chain 
triglycerides oil has been added to snacks and used 
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Table 2 Low fat formula for infants with cystic fibrosis 


120 ml boiled water 

2 level scoops standard Infant formula feed (8-4 g) 

2 level scoops powdered skimmed milk (5-6 g) 

2 level scoops Caloreen or one level scoop castor sugar (8-4 g) 
content = 70 Keal 


0-5 g Pancrex V powder should be given with this feed—increasing if stools are 
unformed or frequent. By the age of 1 year, 1-5-2 g of powder should be taken 
per meal. 


for cooking (but has a relatively low flash point and 
burns easily). It has a little value as a source of 
additional energy but has no effect on growth 
rates.'* Serum concentrations of essential fatty acids 
are low in cystic fibrosis patients but clinical 


‘symptoms are seldom seen. Supplementation with 


essential fatty acids should be regarded as ex- 
perimental at the present time. 

Elemental diets to supply all nutritional needs 
have been devised, but are unpleasant to take and 
socially inconvenient. The clinical status of patients 
studied has been changed little and there may be an 
increased risk of deficiency of essential fatty acids 
and trace elements.” 

The fat soluble vitamins A, D, E, and K may be 
inadequately absorbed. Classic signs of vitamin A 
deficiency are rare. Rickets is practically unknown 
but it is common practice to give vitamins A and D 
in twice the normal daily dosage. Vitamin K 
deficiency is seen in patients with appreciable liver 
dysfunction or severe steatorrhoea; a dose of 5 to 
10 mg is usually sufficient. Neurological signs 
associated with low concentrations of vitamin E 
have been reported in a few patients. '* The need for 
routine use of this vitamin is still to be establised. 


Table 1 Pancreatin preparations (Constituents per g of powder/granules or per tablet/capsule; BP units) 


Preparation Daosage* Lipase 
Cotazym 2-6 capsules per meal 14 000 
Pancrex V powder 0-5-2 g per meal or feed 25 000 
Panerex enteric coated granuks 5-10 g per meal 5000 
Pancrex V capsules (340) Adjust to equal powder 8000 
dose 
Pancres V tablets 5-15 with meals 1900 
Pancrex V Forte tablets 5-10 with mesk 5000 
Nutrizym 2-6 tablets with meal 10 000 
Pancreaset 2-5 capsules with meals 4000 


¥s-¥2 dose should be given with snacks for all preparations. 


Protease Comment Castlweek’s 
treatment 
£ 

500 Open capsule and mix with apple sauce. 

Older chidren swallow capsule. 3-49 

1400 Mix with blackcurrant or apple sauce. 

Do not sprinkle on food. 1-30 

309 Difficult for infants 7-60 

430 Obtainable as 125 mg. Open capsule and 

mix as powder. 2-20 
110 Suitable for chikdren 3-5 years 3-80 
300 Older children and adults 4-16 
560 External sugar coating bromelain sheil and 

enteric coated core of pancreatin 5-15 
400 Microspherules in capsules 17-42 


“Dosage stated as used by the author—may exceed manufacturer’s recommendations. 


tTherapeutic equivalence not implied—~price as at June 1984. 
Only available in UK on named patient basis. 
Cost of one week's supply based on 30 tablets of Pancrex V Forte daily. 
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Pulmonary problems 


Mortality and morbidity in cystic fibrosis are gener- 
ally determined by the severity of the pulmonary 
involvement—the rate of deterioration varying 
greatly from patient to patient. In the past 20 years 
isolation of bacterial pathogens has become less 
frequent in the younger patients but respiratory 
symptoms still occur and it seems probable that a 
virus infection may cause these. There is evidence to 
suggest that in the presence of viral infection, 
adherence of Pseudomonas aeruginosa to mucosal 
cells is increased and may cause the bacteria to be 
more pathogenic.’ Signs of deterioration in pul- 
monary status are a change in the character of 
cough, onset of night cough, increase and thickening 
of the sputum, and reduction of exercise tolerance. 
Abnormal physical signs may be minimal, perhaps 
some increase in the respiratory rate and evidence of 
intercostal tug. The chest radiograph may show 
thickening of the bronchial wall pattern and evidence 
of peripheral blob shadows. Standard spirometry 
provides useful information and peak flow measure- 
ment is easy to perform. Routine blood counts may 
be unhelpful and a positive blood culture practically 
unknown. 


Management of the pulmonary disorder. This is 
based on two objectives, firstly to clear secretions 
from the lungs and secondly to prevent or control 
infection. 

Physiotherapy is the mainstay for clearing secre- 
tions in the tracheobronchial tree. Drainage and 
manual percussion is begun at diagnosis, the techni- 
que being taught to and performed by the parents. 
The forced expiratory technique’® can be learnt by 
patients from 5 years of age, but not until 10 to 11 
years of age will they be motivated to perform the 
treatment adequately, without supervision. This 
technique enables most older patients to be inde- 
pendent but the more severely affected may not 
have sufficient muscular strength to carry out the 
treatment effectively. Two or three 20 minute 
sessions a day are necessary, preferably before 
meals. Little benefit is gained by extending the 
length of a session, the frequency being more 
important. In hospital, five to six sessions should be 
given in 24 hours. Mechanical percussors may be 
useful for patients who refuse to treat themselves or 
allow others to treat them. Physical exercise should 
be encouraged in all patients and at all ages. 


Mucolytic agents taken orally do not increase the ` 


clearance of secretions from the lungs. N- 
acetylcysteine (20% ) administered as an aerosol was 
shown to improve pulmonary function in some 
studies” but others have failed to confirm this. A 


small improvement in function after the inhalation 
of mistabron (sodium 2-mercaptoethane sulphon- 
ate) has been shown,’® but this needs further 
assessment. The author has found that an aerosol of 
isotonic or hypertonic saline (7%) for 10 minutes 
before physiotherapy sometimes aids the clearing of 
secretions. 

Reversible airflow obstruction may occur and an 
increased bronchial lability has been shown in cystic 
fibrosis patients.‘? Pulmonary function improves in 
some patients after the use of bronchodilators. 
Salbutamol or terbutaline are given in the usual 
dosage by mouth. Ventolin solution (0-5%) deliv- 
ered by nebuliser and given for five to 10 minutes 
before physiotherapy reduces bronchoconstriction. 
An improved expiratory flow has been shown after 
the inhalation of ipratroprium bromide” and this ` 
drug should be tried if there is no response to beta 
adrenoceptor stimulants. 

There is agreement that antimicrobial drugs 


.should be used in therapeutic dosage and for 


adequate periods in the treatment of active infection 
(Table 3) but there are varying views about their 
prophylactic use. The drug should be chosen in 
relation to the throat swab or sputum culture; the 
antimicrobial sensitivities, intolerance, or hypersen- 
sitivity of the patient to the drug; and the policy for 
the use of antimicrobial drugs in the hospital. 
Newly diagnosed patients free of respiratory 
symptoms, with a clear radiograph, and with no 
pathogenic bacteria cultured from sputum or cough 
swab, are not immediately started on prophylactic 
antibiotics, but at the onset of symptoms or a 
positive culture erythromycin is prescribed. A 


Table 3 Antimicrobial treatment 


Drug Child dose {to 10 kg body wi) Adult dose 
Oral treatment 

Erythromycin” 25 mg/kg body wt/per dose 1-0-2-0 g/daily 
Flucloxacillin 25 mg/kg body wt/per dose 1-0-2-0 g/daily 
Amoxycillint 25 magfkg body wt/per dose 1-6-2-0 g/daily 
Sodium fusklate 20 mg/kg body wt/per dose 1-5-2-0 g/daily 
Chloramphenicol 12-5-25 mg/kg body wt/per dose 2-0 gdaily 
Co-trimoxazole Under 5 years 120 mg twice 960 mg twice 


daily daily 
5-10 years 240 mg twice 
dal 


ly 
Over 10 years 480 mg twice 
daily 


Intravenous treatment 


Carbenicillin 300-400 mg/kg/day in 5-6 divided doses 
Gentamicin{ 5-7 mg/kg/day in 3 divided doses 
Tobramycint 5-7 mg/kg/day in 3 divided doses 


“Erythromycin estolate may cause cholestatic jaundice. 

tWhen organisms produce beta lactamases and these are inhibited by 
clavulanic acid, augmentin can be used in place of amoxycillin. 

¢Peak concentration 15 minutes after iv Injection should be 8-10 ug/ml and 
the trough value lees than 2 pg/ml. i 


change to flucloxacillin or admission to hospital may 
be necessary if there is a poor response. Antimicro- 
bials are not given for less than two weeks and are 
continued until symptoms have cleared. 

Patients diagnosed because of respiratory symp- 
toms, or later at time of severe exacerbation of 
symptoms, are treated as inpatients. Staphylococcus 
aureus is the pathogen most commonly isolated from 
patients with mild to moderate pulmonary damage, 
but occasionally it is Haemophilus influenzae. The 
choice of antimicrobial is flucloxacillin (amoxycillin 
or co-trimoxazole added if H influenzae is present). 
Poor clinical response to this regimen indicates the 
addition of sodium fusidate. In some patients the 
addition of antibiotics delivered by nebuliser may be 
helpful in reducing secretions and chloramphenicol 
may be very effective in the severely ill. 

P aeruginosa is very frequently present in the 
tracheobronchial secretions of patients with severe 
pulmonary damage, sometimes in association with 
Staph aureus or H influenzae, or both. Intravenous 
aminoglycosides and anti-pseudomonas penicillins 
- are given intravenously for 10 to 14 days, occasion- 
aily for up to three weeks. It is usual to use paired 
agents. These intravenous antimicrobials have effect 
on staphylococcus and H influenzae; oral antibiotics 
are not usually indicated during this treatment. The 
third generation cephalosporins and ureido penicil- 
lins all need evaluation in relation to cystic fibrosis. 

Total clearing of the sputum and cough is unlikely 
in patients with more than minimal lung damage. 
After hospital discharge, antimicrobials are con- 
tinued for six to eight weeks, longer during the 
winter months. Increase in cough, sputum, and 
breathlessness and a loss of weight are indications 
for the reintroduction of treatment. 

Aerosol antibiotics were introduced nearly 40 
years ago by Andersen! in the management of 
infants and young children with established infection 
with staphylococcus and later as a prophylaxis. The 
late Dr Winifred Young was convinced of the 
benefit of this treatment in young children but was 
not able to prove this scientifically. A double blind 
cross over trial at the Brompton Hospital*! showed 
subjective and objective benefit in young adult 
patients with chronic pseudomonas infection. The 
debate continues on the value of this treatment, but 
indications for use are the following: 

(1) Infants aged under 1 year admitted to hospital 
with lower respiratory infection should be given 
aerosol treatment while in hospital. If there is a 
relapse shortly after discharge, aerosol treatment 
should be started at home and continued for two to 
three weeks and the situation should then be 
reviewed. This treatment is recommended even if 
the cough swabs are negative. 
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(2) Patients who develop radiological change on a 
previously clear radiograph, who have Staph aureus 
on throat swab or in sputum, and who do not 
respond to anti-staphylococcal drugs. The treatment 
Should be given for two to three weeks at home. 
Inpatient treatment may be avoided. 

(3) Patients with moderately severe pulmonary 
involvement with a positive culture for pseudo- 
monas: after intravenous treatment they should be 
discharged home and aerosol treatment given for 
two to three weeks after which time the situation 
should be reviewed. 

(4) Patients who need frequent admissions with a 
culture positive for :pseudomonas may be given 
aerosol treatment for two to three weeks with the 
hope that hospital admission may be delayed. 

The antimicrobial most commonly used is genta- 
micin (Table 4). Carbenicillin is a sticky solution and 
causes furniture in the room to become tacky. This 
treatment is time consuming and expensive. It is, 
therefore, important to review the response and to 
stop treatment from time to time to determine 
whether the patient can maintain status quo. 


Other respiratory complications. Asthma can occur 
in cystic fibrosis patients and should be treated in 
the usual way, although cromoglycate and inhaled 
steroids may not be effective in the presence of 
appreciable sputum output. Corticosteroids given 
orally may be very helpful in a difficult situation. 
A few patients develop a mould allergy particu- 
larly to A fumigatus. This may present with parox- 
ysmal cough, wheeze, and fever. Radiographs show 
dense homogenous shadows. The peripheral blood 
has a noticeable eosinophilia and skin testing gives 
an immediate and delayed reaction to the mould.” . 
Corticosteroid treatment (prednisolone 1 mg/kg/ 
day) is given for six weeks and then gradually 
withdrawn. This is combined with intensive phy- 
siotherapy and antibiotics. _ l 
Haemoptysis is rare in infancy and childhood and 
in most patients is trivial. Reassurance is necessary 
and the vitamin K status should be assessed. 


Table 4 Nebulised antibiotics 


Drug Dosage* Frequency of 
on 
Gentamicin 4-80 mg Twice daily 
Tobramycin 49-80 mg Twice daily 
Cotstin suipnomethate 
sodium 125 000 u to 1 mu Twice daily 
Carbenicillin 5-1 g Twice daily 


*These antibiotics are usually dissolved in 2-3 ml water; 2 ml will be nebullsed 
In about 20 minutes; the lower dosage is used in infants; treatment is given 
after physiotherapy to allow better penetration into the bronchial tree. 
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Spontaneous pneumothorax is rare in children but 
if symptomatic intercostal drainage is necessary, air 
leaks persist for more than a week, or when a second 
pneumothorax occurs, should be treated by abrasion 
pleurodesis or pleurectomy. 


Other problems 


Diabetes. Diabetes is rare before 10 years of age, 
usually presenting with loss of weight and frequency 
of micturition. Coma and ketoacidosis are rare. 
Carbohydrate cannot be severely restricted, and all 
patients eventually need insulin. 


Liver dysfunction. Liver dysfunction causing clinical 
problems rarely occurs in early childhood and is 
managed conservatively if possible but surgical 
intervention may very occasionally be necessary. 


Immunisation 


At the appropriate age, immunisation against diph- 
theria, pertussis, tetanus, poliomyelitis, and measles 
(the usual exceptions and precautions apply) should 
be given. Before measles vaccination a patient in 
contact with measles should be given protective 
immunoglobulin. 


Follow up 


Regular review in outpatients is very important, 
most patients being seen at two monthly intervals. 
This enables patients to recall symptoms and prob- 
lems accurately and to discuss new anxieties. A 
short physiotherapy session enables a fresh sputum 
or throat swab to be sent for culture and the 
therapist can reinstruct the patient and parents from 
time to time. The change in character or frequency 
of cough is important as examination of the chest 
may show no added sounds, although the volume of 
sputum has increased. The weight should be plotted 
and reasons for any deviation sought. Abdominal 
distension may indicate a change in bowel habit or 
dietary indiscretions. Determination of peak flow is 
helpful to monitor early signs of airway obstruction. 
Radiographs should be taken for assessment every 
six months. 

The attitude of the team treating the patient must 
be positive without being over optimistic. With 
parents’ groups and various publications, there is a 
much greater awareness of the complications that 
can occur and this knowledge may cause stress to 
some parents: time must therefore be given to allow 
discussion. 


The aim is to enable the child to grow and develop 
and to have a positive outlook towards the future, 
even though it is known that the child will eventually 
die. It is important that the parents are helped to 
develop a day to day philosophy, not worrying about 
what is going to happen in a few years and so missing 
out on the present. The medical team must also be 
aware that it is easy in this disorder to extend a life 
into a living death. 
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Fifty years ago 
Afelectatic or compensatory bronchiectasis 
LEONARD FINDLAY (London)—Arch Dis Child 1935;10:61-84 


‘ . . the so-called triangular shadow in the skiagram occupying one or other diaphragmatico-vertebral angle is shown to 
be caused by encysted effusions, fibrosis of the lung and thickened pleura, pneumonic consolidation, and collapse of the 
lung. Stress is laid on the re-inflatability of the lung as essential for a diagnosis of pulmonary collapse.’ 

‘In three personal cases with an accompanying triangular shadow, the bronchie(c)tatic lesion was situated at the right 
base, was of mild degree, and was completely recovered from. In one the shadow was certainly due to collapse of the lung 
and it is concluded that this was the cause of the bronchiectasis. In one other case collapse was the probable cause, and in- 
the third case pneumonic consolidation appeared to be the more likely aetiological factor.’ 


(Leonard Findlay was a noted Glaswegian who early in his medical career worked in Sir Robert Muir’s University 
Department of Pathology where rickets became his chief interest. After postgraduate work in Germany he started his 
paediatric career at the Royal Hospital for Sick Children, Glasgow. He was to become the first holder of the Samson 
Gemmell chair in Medical Paediatrics (later Child Health) there, and was renowned for his powers of clinical observation. 
He resigned his chair in 1930, and this paper was written while he was working as a physician to the Princess Elizabeth of 
York Hospital for Children, London. 

I seemed to spend a lot of time doing bronchograms in the 1950s. All too many children had gross saccular lesions. 
Although the pathogenesis of bronchiectasis is now known to include conditions in which the lung’s natural defence 
mechanisms may be impaired, the prompt treatment of pneumonia with antimicrobial drugs, the decline in pertussis, and 
in primary tuberculosis in young children with its aftermath of bronchial damage, have all led to a dramatic fall in its 
prevalence. PAMELA A DAVIES.) 
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Medical history 


Sudden infant death in history and literature 


D L RUSSELL-JONES 
St Thomas’s Hospital Medical School, London 


The unexpected and sudden death of a seemingly 
healthy baby is probably the most devastating and 
earth shattering event that can befall a young 
couple: this has been so for thousands of years. 
Euripides records such an instance in 480-406 BC: 


“What greater pain can mortals bear than this; to see 
their children die before their eyes?’ 


It is customary in medical reviews to give refer- 
ence to the first published description of the disease 
or condition. In the case of sudden infant deaths this 
is difficult as the first description cannot be found in 
a learned scientific journal but in the most famous 
book of all time, the Holy Bible. In the Old 
Testament, in the third chapter of the first book of 
Kings, the ‘judgement of Solomon’ is described. 
Solomon had to establish the parentage of a surviv- 
ing infant when two women came to him both 
claiming to be its mother. In the 19th verse the reason 
that there were two mothers and only one child is 
unfolded. The other child had been ‘overlain in the 
night’. Overlying was the classical belief for the 
cause of sudden infant death. Infants were thought 
to be suffocated by mothers or bed clothes. Through- 
out the ages until the first quarter of this century it 
was very common for young babies to sleep in the 
family bed, except in the upper strata of society.’ 
The beds were often deep and soft, and mothers 
were not so figure conscious as now and of larger 
proportions. When a sudden infant death occurred 
and the infant was found dead in the maternal bed in 
the morning it was natural for everyone to assume 
that the baby had been suffocated by being buried 

. overlain. 

If we now turn our attention to the other great 
civilisations of this time, it is reported by Diodurus 
Siculus (1st century BC) that in Egypt mothers who 
were held responsible for overlaying their babies 
were not executed as was the practice for murder 
but were condemned to hug their offspring con- 
tinually for three days and nights so that the mother 
would experience her full deserts of remorse and 
horror. In Babylonia sudden infant death was 
attributed to the demon god Larbatu. 
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Greek literature has many references to infant 
death but there are no specific instances of sudden 
infant death or overlaying. Latin literature provides 
more examples of sudden infant death as for 
instance in the sixth book of Virgil’s Aeneid (his 
famous work describing the wanderings of Aeneas 
from the ruins of Troy to the founding of Rome). 


‘At once were voices heard, a sound of mewling and 
wailing, 

Ghosts of infants’ sobbing there at the threshold, 
infants, 

From whom a dark day stole their share of delicious life, 

Snatched them away from the breast, gave them sour 
death to drink.’ 


During the ‘Dark ages’ that followed the collapse 
of the Roman civilisation there were few records. 
There is no mention of sudden infant death in the 
Anglo Saxon Chronicle. The next recorded occur- 
rence is in a medieval book by a Welsh priest 
Giraldus Cambrensis. In 1188 he accompanied 
Archbishop Baldwin on a recruiting campaign for 
the third crusade. At Cardigan a sermon calling for 
volunteers was preached. A number of men came 
forward but the wife of one grabbed her husband’s 
cloak and prevented him from ‘taking the cross’. 
Three nights later she woke up suddenly after a 
dream and on falling asleep again accidentally 
smothered or overlayed her baby which Giraldus 
said ‘with more affection than prudence she had 
brought into her own bed’. i 

At a similar period in 1291 in a German placard 
cited by Sudhoff (Dresden Catalogue 6375) mothers 
were forbidden to take infants under 3 years into 
their beds at night. This is very similar to a law in 
Britain that is still on the statute book; the Children 
and Young Persons Act, which categorically states 
than an adult is guilty of a criminal offence if he or 
she goes to bed in a drunken condition with an 
infant which is later found- dead. 

One might have expected a reference to sudden 
infant death in the 17th century diary of Pepys, 
acute social observer as he was, but there is none. In 
the appendices of the Vernay Papers written at the 


same time, however, there are numerous cases 
mentioned where babies were not reported to have 
died of any particular identifiable cause and sudden 
infant death may well have been responsible. In his 
Bills of Mortality for the City of London in 1632 
John Gaunt used overlaid and starved at nurse as 
causes of death categories. 

That sudden infant death is hardly mentioned in 
this early period is not surprising as deliberate 
infanticide by exposure, suffocation, or other means 
was accepted practice. Thus an infant death due to 
overlaying was likely to be viewed with tolerance in 
most societies.” In Congreve’s 1695 drama Love for 
Love a spendthrift libertine says of the mother of his 
illegitimate offspring: 

‘She knows my condition well enough, and might have 

overlaid the child a fortnight ago, if she had any forecast 

in her.’ 


On the whole the 18th century novelists found the 
death of children from infective disease more 
dramatic and distressing so there are few references 
to sudden infant death. 

In- the 19th century, as infant mortality was being 
researched, an increased interest in sudden infant 
death arose. Charles Dickens, when he wrote the 
passage below, may well have had sudden infant 
death in his mind: 


‘Of all things in life, there should be nothing so 
preventable, as there is nothing on the face of it so 
unnatural, as the death of a little child, yet it is of all 
things in life the commonest, the only thing we really 
‘ make, as a community, the least effort to prevent.’ 


In 1862 Anthony Leared MD, Physician to the 
Great Northern Hospital, wrote in the English 
Women’s Journal on infant mortality: 


‘Nor must we forget a lamentable but frequent cause of 
death, that in which the infant is “overlaid” in its 
slumbers by a careless, perhaps drunken nurse or 
mother. The deaths of no less than twelve infants from 
suffocation in bed were lately registered as having 
occurred within a single week.’ 


Later in 1871 Brendon Curgenven MRCS read a 
paper entitled The waste of infant life to the National 
Association for the Promotion of Social Science, in 
which he reported that 60% of infants on whom 
inquests were held had died from being overlain: 


‘Suffocation at the mother’s breast is the most common 
form; this frequently occurs on Saturday night; the 
mother, it may be, has been drinking, or goes to bed 
late; takes her child to her breast; falls asleep, and 
awakes in the morning to find her infant dead. In most 
cases’ the child’s head slips off the mother’s arm during 
sleep, its face becomes buried beneath the breast, the 
bed-clothes at the same time covering its head; it dies 
without a struggle suffocated by the carbonic acid 
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exhaled from its own lungs. In winter these cases of 
suffocation occur most frequently in consequence of the 
mother unconsciously drawing the bed-clothes over her 
own shoulders.’ 


He also describes the first case of sudden infant 
death in twins that occurred in Warwickshire. The 
cause was thought to be suffocation by bed clothes 
but this is unlikely as research in the 20th century 
has shown that bed clothes are quite pervious to air 
in the quantities required for infant breathing and 
that a child always turns its head from a suffocating 
pillow. 

The Australian Charles McCarthy in 1871 pre- 
sented a paper on mortality of infants in which he 
suggested that the suffocation of cot death was 
caused by tight bandages and bed clothes around 
infants. At approximately the same time it was first 
noticed that sudden infant death was associated with 
an anomaly of the thymus. 

Bertholds in his 1898 paper describes: 


. . ‘ʻa case in which a servant girl was entrusted with the 
care of an infant who was sleeping in its cradle near her. 
In the morning the previously healthy baby was found 
dead in his cradle. The girl was imprisoned and the 
authorities ordered an autopsy which was performed by 
Liman and Gravitz. Liman was unable to disprove 
Gravitz’ contention that death was attributable to a 
colossaly enlarged thymus pressing on trachea, bronchi 
and vessels. The magistrate released the woman’ 


In 1889 Paultouf published his concept of Status 
Thymico lymphaticus. His hypothesis was that the 
large thymus often found in victims of sudden infant 
death might have a causal relation. Hamar in 1906 
showed, however, that this concept was false and 
Paultofs findings were in fact normal. 

With the decline of the thymic theory, blame 
again descended upon the caring for the dead infant. 
In Templeman’s 1893 paper in the Edinburgh 
Medical Journal he stated that from 1882 to 1891 in 
the town of Dundee, 399 infants were reported to 
the police as having been found déad while in bed 
with their parents. With an 1891 census of 153 587 
this ‘overlaying’ death rate of about 40 per year is 
striking. From Templeman’s description of the 
pathologic findings, higher wintertime incidence, 
and age distribution, it is clear that the population. 
was composed predominantly of victims of sudden 
infant death syndrome. The point of his essay was 
that a disproportionately large number of deaths 
occurred on Saturday nights, which he attributed to 
the frequency of alcoholic intoxication on Saturday 
evenings. This view was reinforced in C W Saleby’s 
1917 paper in which he reported that in 1912 in the 
Edinburgh district, 1348 infants died from being 
overlain and in 1917 only 704. This he reported as 
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being solely due to less drinking and drunkenness in 
women after a change in the licensing law. 

Early in this century people were becoming more 
aware of the problem of sudden infant death as 
poignantly illustrated by W B Yeats in the ‘Ballad of 
Moll Magee’ (Collected Poems 1906): 

‘I lay upon my baby. 

Ye little childer dear, 

I looked on my cold baby 

When the morn grew frosty and clear. 

A weary woman sleeps so hard! 

My man grew red and pale, 

And gave me money, and bade me go 

To my own place, Kinsale. 

He drove me out and shut the doar, 

And gave his curse to me; 

I went away in silence, 

No neighbour could I see.’ 

With social changes and an imcrease in the 
standard of living, most infants were given a 
separate bed during this century and therefore 
overlaying could not occur. Sudden infant death 
carried on as before and blame moved to soft pillows 
and bedclothes as the cause of suffocation. This was 
disproved, however, and in addition it was well 
recognised that many sudden infant death victims 
died on their backs with their faces clear of pillows 
and bedclothes.” 

Before the Second World War deaths that oc- 
curred suddenly, unexpectedly, and without any 
pathology recognisable at necropsy. were generally 
certified to one of the cause of death categories in 
keeping with the pathologists’ personal! inclination. 
At the beginning of the Second World War the 
pathology services were greatly improved and more 
necropsies were carried out for the coroner. Pathol- 
ogists disliked using terms such as suffocation or 
overlaying as they were inaccurate and had over- 
tones of unnatural death. The vast majority of 
pathologists became convinced that the deaths were 
due to natural causes. The nature of the natural 
disease was unknown and if the pathologist was 
honest he would have said ‘unascertainable’ or 
‘unknown’ but to avoid this embarrassing situation 
the practice grew of calling the death the result of 
respiratory infection.' 

In the late 1950s and early 1960s a theory was 
proposed by Parish and Barett working at 
Cambridge, in which sudden infant death was 
thought to be due to an allergic response to foreign 
protein in the form of cows’ milk. This was the first 
clear effort to ascribe a natural process to the cause 
of death. 

Knowledge of the epidemiology of sudden infant 
death was non-existent before the 1960s.* In 1963 
the first conference on the cause of sudden infant 


death took place in the United States. The conclu- 
sion of the conference stated:° 


‘One is startled to find that the number of infants who 
die of the sudden death syndrome is of a comparable 
order of magnitude to the number of adults who die 
from carcinoma of the lung. Despite this fact the 
information is miniscule in comparison to that on 
carcinoma of the lung. The many questions raised by 
this conference should provide a stimulus for more 
comprehensive and detailed studies from this and other 
countries.’ 


Following the lead of the Americans an ‘Enquiry 
into Sudden Death in Infancy’ was published in 
England in 1965.° There were three theories pro- 
posed as the cause (a) infection, (b) hypersensitivity, 


and (c) suffocation. The enormous lack of knowl- 


edge was realised and research priorities were- 
detailed. 

In 1969 a second international conference took 
place and the first formal presentations of epidemi- 
ology from other countries were made. At this 
conference the definition of sudden infant death was 
put forward by Dr J Bruce Beckwith of Seattle and 
this is widely accepted today.’ 


‘The sudden death of an infant or young child, which is 
unexpected by history, and in which a thorough post 
mortem examination fails to pomonsHat an adequate 
cause of death.’ 


With epidemiological research indicating that 
sudden infant death occurred in both the southern 
and northern hemispheres and in numerous cul- 
tures, the World Health Organisation created a 
category in the International Classifications of 
Diseases-——-‘Sudden infant death’ (coding number 
798-0) in 1979. 

It is important to realise that in the early literature 
before sudden infant death syndrome was clearly 
defined the deaths ascribed to overlaying or cot 
death included sudden unexpected deaths that later 
would have been explained at necropsy, as well as 
those for which no adequate explanation could be 
found. 

Results of research have prompted numerous 
theories as to the cause of ‘sudden infant death’, 
including: allergy to cows’ milk, virus infection, 
abnormal calcium metabolism, magnesium de- 
ficiency, bacterial infection, botulism, stress, house 
mite allergy, heart conduction defects, carbon 
dioxide pooling, hypothermia, hyperthermia, — 
vitamin E deficiency, selenium deficiency, spinal 
haemorrhages, infanticide, electrolyte imbalances, 
lung surfactant, failure of immune system errors of 
metabolism, and the apnoea theory.! 2389 10 

It is generally thought that there is no single cause 
of sudden infant death and that several factors come 


together in a given baby at a given time to cause 
death. The most popular theory is the apnoea 
theory, first suggested by Steinschneider in 1972,"° 
which centres around the control of breathing 
especially during sleep. The great number of 
theories prompted Lady Limerick to write in 1976 at 
the Francis Camps International Symposium in 
Canada:} 


‘When theories compete in profusion 
Then the experts conclude, in confusion, 
There'll be flaws in all laws 

Of this unexplained cause 

Till the problem is solved by exclusion.’ 


At the present there is no reliable way either to 
predict or prevent sudden infant death, and the 
cause remains elusive. Some would argue that we 
are no closer to finding a cause than the two mothers 
were in Solomon’s time. 

The current leve] of understanding of ‘sudden 
infant death’ could well be summarised by the 
following: 


Euthydemus: ‘Then tell me, do know 


anything?’ 
“Yes, I know many things but not any- 
thing of much importance.’ 


you 


Socrates: 


I would like to thank the Royal Society of Medicine Library for 
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their assistance and Professor J Scopes, St Thomas's Hospital, for 
his support and advice. 
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British Paediatric Association 


Minutes 


Annual General Meeting, Thursday 12 April 1984, York University 


The President, Sir Peter Tizard, took the *chair. 
(1) Obituaries 


Members of the Association stood in memory of 
those Members and Honorary Members* who had 
died since the last meeting: Dr Leonard John Henry 
Arthur; Professor Cedric Oswald Carter; Dr Don 
Hilson; Dr Meredith Vaughan Jones; Dr Arthur 
Charles Kendall; Dr Patrick MacArthur*; Dr Joan 
Margaret Pooley; Dr William Courtney Marshall; 
Dr Jack Rubie; Dr Bernard Edward Schlesinger* 
(Past President); Sir Wilfrid Sheldon* (Past Presi- 
dent); Dr Ronald Edward Smith*; Dr Dorothy 
Mary Taylor*; Dr Bernard Frederick Whitehead; 
Dr Philip Arthur Zorab. 

The President had written to the widows of 
recently deceased members of the Association to 
invite them to the annual dinner. Regrettably, none 
was able to accept but some verv appreciative 
replies had been. received. 


(2) Minutes 


The minutes of the last meeting held on 14 April 
1983 were accepted and signed as a correct record. 


(3) Election of President 


The President announced that Professor Emeritus 
John O Forfar had been elected to serve as 
President from April 1985 to 1988. 

Details of the counting procedure under the single 
transferrable vote system were given as follows. A 
total of 1189 members of the Association were 
eligible to vote and 883 votes had been cast. After 
all the relevant votes had been redistributed in four 
separate stages, the result was: Professor J O Forfar 
435 votes; the next candidate 361 votes. 


(4) Election of Honorary Officers 


The meeting ratified Council’s election of Dr R WI 


Cooke and Dr Marion Miles to serve as Honorary 
Assistant Secretaries 1984—87. 


(5) Election of Chairman of the Academic Board ` 


The President announced the election by the 
Academic Board of Dr J D Baum as Chairman from 
April 1984 to 1987. Professor A G M Campbell had 
served on the Academic Board since 1978, and as 
Chairman since 1981. The President thanked him 
for his outstanding contribution to the work of the 
Association during his period of office and also 
thanked Dr J D Baum for all his hard work during 
the last four years as Secretary to the Academic 
Board. 


(6) Election of new members 


Dr S CE Abraham, Professor K Cross, Professor 
R J Haggerty, Dr A P Norman, Professor P E 
Polani, Sir John Walton, and Dr Mary J Wilmers 
had been nominated as Honorary Members by 
Council, together with 65 full Members and 20 
Associate Members. The meeting approved’ the 
nominations and the new Members were duly 
elected. The President welcomed the new Members 
to the meeting and to the Association. 


(7) President’s report 


The President reported on the following matters: 

One of the main aims of the Association was to 
advise government in the province of child health. 
Consultations have until recently been directed 
through the Joint Paediatric Committee (JPC) of the 
Royal Colleges of Physicians in the UK and the 
BPA, and the Joint Consultants Committee. Signifi- 
cant advances have been made towards direct 
consultation. The Officers attended a meeting with 
Mr John Patten, MP, Parliamentary Under- 
Secretary (Health) in October 1983. The Depart- 
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ment had agreed to regular meetings with the 
Association’s representatives in the future. In addi- 
tion the BPA would, where appropriate, receive 
copies of letters from the Department to other 
bodies. There was reason to believe that the 
Association’s opinion was being sought increasingly 
on child health matters. 

In order to effect a more closely unified voice for 
paediatrics, the BPA and the JPC would in future 
exchange information on a more regular basis than 
had been the case in the past. The President would 
keep Dr A D M Jackson, chairman of the Paediatric 
Committee of the London College informed of 
matters being discussed and Professor Forfar would 
communicate with the Chairmen of the Paediatric 
Committees of the Scottish Colleges. 

There had been a very helpful meeting of the 
conveners of the paediatric specialty groups; it had 
been agreed that in future the BPA Council should 
receive the minutes of groups’ business meetings. 

Genuine progress had been made in the field of 
community child health. The principle of a consul- 
tant led child health service was generally accepted 
by the profession. The CCHMS had accepted the 
proposal that there should be at least one consultant 
paediatrician with a special interest in community 
child health in each district. The BPA wished to see 
up to three in each district in the long term. 

The Association’s views about manpower had 
received a very sympathetic hearing at a meeting 
with the Department. During the next year it was 
hoped to obtain acceptance of the principle that 
existing SCMOs who have been engaged in child 
health work and who have appropriate qualifica- 
tions.and experience should be promoted to consul- 
tant level. The Association was firmly of the opinion 
that the interests of the existing CMOs and SCMOs 
should not be prejudiced. 

It was hoped that accommodation for the BPA in 
St Andrew’s Place would be ready for occupation by 
mid-1985. The Royal College of Physicians of 
London had launched its public appeal in October 
1983. Some large contributions were still needed 
and members knowing of potential sources of 
money were asked to contact the Director of the 
Appeal, Mr L Amor. It was vital that any duplica- 
tion of effort should be avoided whilst the RCP 
appeal was in progress. 

Sir John Walton had indicated that paediatrics 
would not be represented on the General Medical 
Council unless a College or Faculty were estab- 
lished. It was therefore very important to ensure the 
election of a number of paediatricians at the next 
election in June. BPA members were commended 
to vote for all the paediatricians nominated. The 
following vacancies on the Council were to be filled: 
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39 from England, 6 from Scotland and one from 
Northern Ireland. 

The Association was immensely grateful to 
Messrs Cow and Gate for redesigning and printing 
the abstract form and programme for the meeting. 
Their contribution in terms of money and time had 
been particularly large this year. Wyeth Labora- 
tories had agreed to support a research secretary for 
three years which would greatly strengthen the work 
of the BPA and for which the Association was very 
thankful. 

Mrs Jean Gaffin, Executive Secretary, and her 
staff were thanked for all their hard work during the 
year. 

The Association was enormously grateful to the 
retiring Honorary Secretary, Dr David Harvey for 
his invaluable contribution to the advancement of 


‘the Association’s purpose during his term of office. 


Members were urged to visit the exhibitions by 
both the commercial firms and voluntary bodies 
which were a very uSeful part of the Annual 
Meeting. 


3 


(8) Treasurer’s report 


The Honorary Treasurer paid tribute to Dr A D M 
Jackson whose achievements included: charitable 
status; the new agreement with the Archives; and 
the soundness of the BPA’s current financial posi- 
tion. 

Expenditure for the year had been covered largely 
from subscription income alone. A system of 
budgetary control had been introduced. Council had 
adopted the following financial strategy: (a) the 
Annual Meeting should be self financing; (b) the 
Association’s other activities should be covered by 
members’ subscriptions and interest on investments; 
(c) reserves equal to one year’s turnover should be 
built up; (d) profits on the sale of the Archives 
should be used to build up reserves and for specific 
projects. 

In order to maximise its reserves, the Association 
was seeking guidance from Phillips and Drew, a firm 
of stock brokers specialising in investment advice for 
charities. 

The Association had approached HM Customs 
and Excise in order to clarify the BPA’s liability for 
VAT; a decision had not yet been reached. Subse- 
quently legal advice had been sought and it was 
hoped that the question would soon be resolved. 

Mr Michael Ray, the Association’s financial ad- 
viser, and the secretariat were thanked for their 
hard work in preparing the accounts. 

The Honorary Treasurer’s verbal account and the 
printed accounts for 1983 were accepted. 
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(9) Members’ subscriptions 


The meeting agreed; 

(a) that the subscription rate for ordinary Mem- 
bers should be increased to a point between £82-50 
and £87-50 from 1 January 1985, with increases pro 
rata for the lower rates; the Honorary Treasurer 
would present the final figure decided upon to 
Council for ratification at its Autumn meeting. 

(b) that in future the subscription rates would be 
increased by a small percentage annually to keep 
pace with inflation. 


(10) Rules of the Association 


The meeting considered amendments to the Rules 
of the Association which had been approved by the 
Association’s solicitors and the Charities Commis- 
sioners. After full discussion: 

(a) the proposed amendment 2 (c) Termination of 
Membership was rejected; 

(b) the remaining amendments were accepted 
with the proviso that Council should consider a 
revision of Rule 9, Voting Rights, and that alterna- 
tive amendments to Rule 9 with consequent changes 
in other rules effected by Rule 9 should be presented 
to the 1985 Annual General Meeting for approval. 


(11) Report of Council 


The Reports of Council and of the Academic Board 
which had been circulated to members in March 
1984 were received. The Honorary Secretary 
thanked the members of these two committees for 
their hard work during the year. 


(12) Annual reports of standing committees, working 


parties, paediatric specialty groups and outside 
bodies 


The meeting received reports which had been 
circulated to members in March 1984. All those who 
had served were thanked for their valuable contribu- 
tion to the work of the Association. 

The meeting discussed the report of the working 
party on The Future of Paediatrics which had been 
circulated to members with the March Newsletter. 
Members in their regions were encouraged to 
discuss both the main body of the report and also the 
appendix regarding the future of the Association. 

Concern was expressed about the unequal dis- 
tribution of representation on the Joint Paediatric 
Committee, and its ability to reflect the views of the 
BPA. Professor J O Forfar pointed out that the 
membership of the committee was for the Royal 
Colleges to decide. 


(13) Hospital facilities for children undergoing ENT 
treatment 


Dr N H Bluett regretted the lack. of a continuing link 
with the British Association of Otolaryngologists 
(BAO). The BAO Council had considered a state- 
ment which departed from the joint agreement with 
the BPA published in 1973. The Honorary Secretary 
reported that this later document had not been 
accepted by the DHSS and the Council of the BAO 
were to reconsider the matter. 


(14) Annual Meeting 1989 


It was agreed that the BPA Annual Meeting in 1989 
should be held at York University. 
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Correspondence 


Who should get growth hormone 

Sir, 

The prospect of a considerable increase in the availability 
of human growth homone due to biogenetic engineering 
will raise practical and ethical problems related to which 
children should receive treatment. It is most reassuring and 
appropriate that Professor Milner, Chairman of the Health 
Services Human Growth Hormone Committee, addresses 
the question in a recent annotation.’ 

Clinicians working in this field have been frustrated by 
their inability to help children whose growth velocity is 
poor, who are very short, and are predicted to achieve a 
final height which may be regarded as socially handicap- 
ping, but who have no identifiable pathogenesis for this 
poor growth and have normal growth hormone values in 
response to pharmacological testing. The distress caused to 
children and parents makes it an ethical priority to try to 
define the characteristics which identify the children (other 
than those with primary or secondary growth hormone 
deficiency) who would be helped by treatment, and equally 
the children who would not be helped. 

Professor Milner mentions the United Kingdom trial for 
so called ‘short normal’ children and girls with Turner’s 
syndrome. Unfortunately the design of this trial is un- 
acceptable on ethical grounds to us in the North West 
Regional Growth Clinic. Since most patients treated in 
regional growth clinics have been referred by local 
paediatricians and children’s surgeons it seems appropriate 
to raise the matter in these columns. 

The UK multicentre trial has three parallel arms of 
treatment, namely a child may receive six months of 
growth hormone followed by six months of placebo, or six 
months of placebo followed by six months of growth 
hormone, or 12 months of growth hormone. Thereafter 
children can continue growth hormone treatment at the 
discretion of the clinician. The ethical problem is that two 
thirds of the children will receive six months’ injections 
(three times a week) of ‘placebo’, that is, saline or an 
inactive vehicle without growth hormone. This did not 
seem acceptable to me or to our local ethical committee. 

Would parents find the trial acceptable? Because every 
child would receive some growth hormone and would have 
the prospect of treatment after the trial, they might feel 
constrained to accept. 

The justification for placebo injections is made on 
scientific grounds. Professor Milner states that ‘Another 
defect in the clinical studies of ‘normal’ children has been 
the lack of an appropriate control: treatment with placebo, 
an omission that would not have occurred had the species 
studied not been man.’ I would agree that any trial must 
have adequate controls. My own view is that to control for 
a placebo effect in this situation is unnecessary—do we 
really need to know whether six months’ saline injections 


produce a minimal increase in velocity when we have no 
desire to use that as an alternative management? More 
important is observer bias which can be removed in other 
ways. 

A valid alternative, already suggested to the Committee, 
would be to exclude the placebo components and to 
introduce the safeguard that the person measuring the 
child would not be told the phase of treatment. We, in the 
North West, are unable to pursue this alternative as there 


‘is only one source of growth hormone for treatment and 


trial in the UK! This must be equally frustrating in other 
regions, although to my surprise the present design has 
been approved by several local ethical committees. 


D A PRICE 
Royal Manchester Children’s Hospital, 
Manchester M27 1HA 


Professor Milner comments: 


Dr Price is rightly concerned that children who will benefit 
from growth hormone treatment should be accurately 
identified, but he is unhappy that the methodology to be 
used should be uncompromisingly scientific. The UK 
multicentre trials of growth hormone treatment in Turner’s 
syndrome and short slowly growing ‘normal’ children were 
carefully designed so that account could be taken of the 
very real possibility that a concentration of resources and 
interest in a patient might produce an unsuspected growth 
stimulating effect. Most clinicians dealing with growth 
disorders appreciate how sensitive a patient’s growth is to 
psychosocial influences? and sometimes we have observed 
in the year immediately preceding growth hormone treat- 
ment, when many measurements and investigations are 
being performed, that there is a minor but clear increase in 
growth velocity. It is precisely this effect (sometimes 
referred to as the Hawthorn effect) that the trials will 
distinguish from what may well be only a minor true 
growth stimulating effect of growth hormone. This in- 
formation is essential if soundly based advice is to be 
offered to the families of these patients. 

It is noteworthy that Dr Price’s clinic is one of only three 
clinics out of the 22 growth centres in the UK from which 
ethical consent for the trials was not forthcoming and that 
enquiry of the other trialists has not shown parental 
objection to the trial design. 
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Therapeutic approach to sexual abuse 


Sir, 

We hope that the paper of Furniss, Bingley-Miller, and 
Bentovim’ on sexual abuse of children will help to promote 
an awareness of the problem among paediatricians in this 
country. We would, however, like to raise several points 
for further discussion. 

Many women who have suffered sexual abuse as 
children have emphasised the terror of the experience and 
its repetition over a period of years,” ° as indeed the data in 
this paper indicate. In addition, the circumstances that 
prevent a daughter from accusing her father of sexual 
abuse may persist after the fact of abuse has been publicly 
acknowledged. Therefore, it is essential that the child 
should not be expected to continue living with her abuser, 
or necessarily to attend, as first line therapy, family 
sessions where the father will be present. The prime 
responsibility of the caring agencies involved must be to 
the child, and—for reasons given in the article—it is 
usually more appropriate for the father to live apart from 
the family, than for the daughter to do so. This approach 
produces less disruption in the lives of the victim and her 
family, removes the cause of the terror to which she has 
been subjected, and also prevents further abuse of any of 
the children in the family. 

Although this has the seeming effect of ‘breaking up’ 
families, in fact it is merely acknowledging the true state of 
affairs. By virtue of abusing his daughter, the father has 
already abandoned his normal parenting role, and his 
needs should not be allowed to jeopardise further the 


integrity of his child’s personality. The principle aim of . 


therapy must be to-help the child regain a sense of her own 
worth and build new relationships without the ever 
threatening presence of her abuser. She does not need to 
learn ‘to relate appropriately to men in her life’; rather she 
requires an opportunity to develop her own personality 
without reference to the requirements of men. 

Our approach differs fundamentally from that proposed 
in the paper of Furniss et al because of our differing models 
of the psychological events being enacted. We see child 
sexual abuse as one aspect of child abuse in the broad 
sense; being a manifestation of distorted power rela- 
tionships within the family. We do not see it as the natural 
consequence of the father’s sexual dissatisfaction within his 
marriage. Rather, -we hold that the adult abuser is 
betraying his responsibility by an-act of violence towards 
his child victim. When the child is a girl and the adult a 
man, the act of abuse will often be ‘sexualtsed’. The view 
of children as sexual objects is currently enjoying a revival, 
and one aspect of the paper that particularly disturbs us is 
that ‘appropriate’ erotic physical contact between adults 
and children can even be contemplated. This only serves to 
perpetuate a climate within which abuse may all too readily 
occur. 

The father-daughter relationship is referred to in this 
paper as a ‘pseudo-marriage’, rather than as rape. This 


cosy view of sexual abuse denies the physical and 


emotional violence done to the child—and often to the 
mother too. The role of violence and the threat of violence 
in perpetuating this abuse is not dealt with at all. This 


implicit denial of violence and the subtle shift of blame on 
to the mother and child that follows, has resulted in a 
programme of family therapy that must ultimately be 
inadequate. Only when ‘incest’ is seen as one part of the 
whole spectrum of the abuse of women and children in our 
society will the problem be tackled satisfactorily. 
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A CLARKE, C ROGERS, AND J R SIBERT 
Llandough Hospital, 
South Glamorgan CF6 1XX 


Dr Furniss and co-workers comment: 


We agree with the basic sentiment that in child sexual 
abuse within the family the prime responsibility must be to 
the child. This is paramount in our approach. We also 
agree that the danger of double victimisation of the abused 
child, who may be secondarily punished by removal from 
the family, should be avoided whenever possible. 

We disagree with the contention that victims of child 
sexual abuse, be they girls or boys (20 to 25% of victims 
are boys), do not need to learn to relate appropriately to 
the men in their lives. Abusive relationships in the family 
may be very damaging; they are, however, also very 
intense. We know from both sexual and physical abuse that 
children often blame themselves for their abuse and 
subsequent family breakdown. Our clinical experience has 
also shown that for the child victim to gain, or regain, self 
confidence and self esteem it is important to hear from the 
abuser himself that he takes sole responsibility. 

A family approach to child abuse does not mean that 
conjoint family therapy is the first line of treatment. It 
means putting the intervention in a family context as the 
relevant life setting for the child, where she or he needs 
parents and parenting figures to be trusted. After an initial 
family interview the main work is done in group sessions 
for girls and boys of different ages, giving the children the 
opportunity to communicate and share their experiences, 
and dealing with issues of self esteem, trust, and feelings of 
being a sexual object that arise from the abuse. Separating 
the girl or boy from the father alone, as has been the 
traditional approach, and as put forward in some feminist 
approaches has, in our experience, been shown to be not 
enough. We can sympathise with any professional who 
identifies with the victim and oversimplifies the problem by 
wanting to rescue the abused child and condemn the 
perpetrator. Merely to remove the perpetrator and be- 
come over protective and over identified with the victim 
alone may, however, be unhelpful to the abused child. We 
may have to learn that it is necessary to help the parents 
and the abuser to help the child come to terms with the 
abuse. We have learnt this over the past 20 years in 
physical abuse, and this is widely acknowledged now. We 
will have to learn this in our handling of child sexual abuse 
in the future. 


We do think that it is important for every child to have 
experience of warm physical contact, and we hope that 
young children of both sexes will continue to be cuddled by 
parents of both sexes. This contact is the ingredient for 
healthy development in any child. It has, however, nothing 
to do with ‘sexualisation’ of relationships and we entirelv 
agree with Clarke ef al on the abusive nature of sexualist 
parent-child interaction. 

Simple concepts of power do not quite fit when dealing 
with clinical issues of sexual abuse of children in the family. 
We have found it much more helpful to talk about the 
notion of parental responsibility and structural dependence 
of the child. Whatever happens between parents and 
children, parents are responsible for protecting their 
children and are in anv circumstance held responsible for 
their actions towards the child. This also clarifies the issue 
that however seductive the child may in fact be, she or he 
can never in any way be responsible or to blame for the 
abuse. 

Child sexual abuse within the family has been brought 
up mainly by professionals of both sexes and is only now 
being taken up again by feminists, usually being put on 
very much the same level as rape. In child sexual abuse 
there are certainly some cases similar to rape. The 
presentation and dynamic, however, of long term child 
sexual abuse within the family has otherwise very different 
characteristics from those of rape in terms of structural 
dependence, intergeneration of boundaries, parental care, 
and issues of trust, as well as violence. The context of 
dependency on a parent accounts for the fact that actual 
physical violence is comparatively rare in long term child 
sexual abuse within the family. This does not, however, 
mean that we do not find powerful threats of violence and 
that the abusive interaction may not be as damaging, or 
even more damaging, than rape is. It makes, however, for 
a very different form of abusive dynamic and interaction 
that require different forms of intervention. 

Finally, we certainly do not have a ‘cosy view’ of sexual 
abuse and we regard this statement, among others in the 
last paragraph, as emotive and unhelpful. Nor do we in any 
way deny the facts of violence or the threat of violence. On 
the contrary, these issues were very much behind our 
taking the suffering of sexually abused children seriously, 
and starting the present programme. Feedback from the 
giris and boys involved, and from the parents, has satisfied 
us that our approach is to some degree helpful. We agree, 
however, that this approach may have to be modified as 
our own experience increases and that of others is added. 
In addition, as we indicated in our paper, careful evalua- 
tion will have to be undertaken in future. 


Pulmonary interstitial emphysema 

Sir, 

The paper by Greenough et al' is very useful in stating in a 
trial form what has been suspected anecdotally. We have, 
however, just completed our own much smaller series of 
preterm infants with pulmonary interstitial emphysema 
and far from being able to point a finger at high ventilatory 
pressures, we were rather concerned to note that in several 
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cases the peak inspiratory pressure was low, that is less 
than 22 cm of water, and the length of ventilation was often 
short—sometimes less than three days. In no case did we 
have a major problem with malposition of the endo- 
tracheal tube. Fortunately we did not have the problem of 
a large percentage of these children developing pneumo- 
thoraces when pulmonary interstitial emphysema had 
developed and we continued on a low rate ventilatory 
regimen, 

There are two points of concern. Is it really justifiable to 
take all babies from the age of 24 to 35 weeks of gestation 
and claim that they are all suffering from the same problem 
and therefore the aetiology of pulmonary emphysema in all 
of them is the same. Secondly, the conclusion that because 
they found a positive correlation between pulmonary 
interstitial emphysema and high peak pressure ventilation, 
a controlled study using fast rate ventilation from birth is 
indicated, is not justifiable. They looked at only four 
actiological associations, only one of which was significant. 
Surely they are falling into the trap of assuming that the 
actiological factor with positive correlation is the most 
important, whereas they may not actually have looked for 
the relevant aetiological factors. 


S J ROSE 
Raigmore Hospital, 
Inverness IV2 3UJ 


Dr Greenough and co-workers comment: 


We thank Dr Rose for his interest in our paper,! it is 
unfortunate that we can make no comment on his results 
which are not stated. We would, however, point out that it 
is particularly dangerous to draw negative conclusions, for 
example concerning the possible aetiological associations 
of pulmonary interstitial emphysema, using the small 
numbers he states were investigated in Inverness. 

In our own study of the possible actiological factors 
associated with pulmonary interstitial emphysema— 
gestational age, birthweight, type of resuscitation, timing 
of ventilation, endotracheal tube position, and use of high 
peak pressures—only the latter two were found to be 
significantly associated with the development of the 
disease. Dr Rose is mistaken in stating that we implied that 
the aetiology was the same in all infants. 

Unlike the experience of Dr Rose, there are now several 
reports suggesting, as we had done, that fast rate, low 
pressure ventilation was beneficial in pulmonary interstitial 
emphysema.?* Recently Field et al 5 showed that infants | 
ventilated at fast rates (greater than 100/min) tend to be 
apnoeic and as a consequence are easier to ventilate. 
Certainly the infant’s spontaneous respiration during 
ventilation can be disadvantageous® and its suppression 
may be another reason why fast rate, low pressure 
ventilation in so many cases seems to be beneficial in 
pulmonary interstitial emphysema." In view of those 
reports and the high mortality and morbidity of pulmonary 
interstitial emphysema, surely it is justifiable to suggest 
that a different form of ventilation should be considered in 
an attempt to reduce the incidence. 
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Reflex anoxic seizures 

Sir, 

I am grateful to Dr Bower' for drawing attention to reflex 
anoxic seizures but I take strong issue with his preference 
for ‘pallid syncope’. Of course there are many children 
who get pale and floppy and unresponsive, who may have 
vasovagal syncope, and for whom the term pallid syncope 
is perfectly acceptable. But what I mean by a reflex anoxic 
seizure is ‘a particular type of fit which is neither epileptic 
nor due to breath-holding, but rather results from brief 
stopping of the heart through excess activity in the vagus 
nerve’. A typical example in the form of verepuncture fits 
has recently been published,* but it is important to 
recognise that the patients do not always go pale, nor do 
observers always notice the pallor. I believe I have seen 
more anoxic seizures after ocular compression than anyone 
else (over 300) and can assert that pallor is not constant, 
particularly is it not observed in children who are not 
reported as pale in the natural attacks. 

An anoxic seizure is very much a seizure, as Gastaut has 
well described. It may be violent and dramatic.’ It is not 
sufficient to call such an event convulsive syncope for there 
is yet another type of seizure which must be distinguished, 
that is the anoxic-epileptic seizure* in which the syncope is 
concluded by a train of spike and wave with clonic 
component. If anoxic seizures are not specifically recog- 
nised, they will be called epileptic, even, I suspect, in 1985. 

Although I think precision in terminology is helpful in 
communication between doctors, different words may be 
more helpful with patients and parents. When I talk about 
reflex anoxic seizures I call them ‘fainting fits and not 
epileptic fits’. I explain how the vagus maxes the heart 
stop, but that it can only keep on telling the heart to slow 
down while it is getting enough blood so as soon as it does 
not the heart will speed up again and all will be well. I 
nowadays use ocular compression mainly as an aid to 
reassurance, and agree that in most cases a meticulous 
history will give the diagnosis. I do not think, however, 
that paediatricians need be worried about unsubstantiated 


dangers of the technique when it has to be used for 
reassurance, investigation, or research. 


J B'P STEPHENSON 
Royal Hospital for Sick Children, 
Glasgow G3 8SJ 


Sir 
I enjoyed reading Dr Bower’s annotation.’ He makes the 
point that most paediatricians would be reluctant to use the 
oculo-cardiac reflex to show increased vagal reactivity in 
children with the pallid form of breath holding. May I 
Suggest a technique that I have found very useful when 
given a suggestive story of this disorder by the parents. 
Explaining what the disorder is about to the parents, one 
asks that the child be laid down on the examination couch 
without preamble and that the upper garments be re- 
moved. The doctor stands ready with stethoscope and, at 
the first sign of a yell which is certain to occur in response 
to this sudden ‘rough’ handling, one is easily able to detect 
the dramatic slowing of the heart which will accompany the 
cry. The doctor should prepare himself to be moderately 
frightened by how dramatic the pallid breath holding 
attack can be. 

I presented a paper on this topic at the Second 
Rhodesian Medical Congress in 1972 which I entitled 
‘Breath-holding—an Adams-Stokes attack’. 
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Neck radiographs in croup syndrome 
Sir, 

In recent correspondence, Dr Porter! implied that in 
Aberdeen the initial routine investigation for possible 
epiglottitis was lateral neck radiographs rather than 
laryngoscopy. We feel it would be unfortunate if that 
comment and its potential influence on the practice of 
others went without reply. 

Since the mid 1970s The Royal Aberdeen Children’s 
Hospital has practised a policy of protective intubation in 
cases of severe croup, an experience we are currently 
reviewing. Our routine in children with severe stridor is 
not to attempt clinical or radiological diagnosis with their 
potentially dangerous delays, but to proceed to laryngo- 
scopy by experienced staff (ear nose and throat and 
anaesthetic). There have been no problems to date with 


this programme. In the few cases where radiology was 
performed before direct inspection there was a poor 
correlation between its interpretation and laryngoscopic 
diagnosis. Similarly, we found that history and clinical 
examination were unreliable in distinguishing between 
epiglottitis and severe viral croup. Hence direct visualisa- 
tion is important in children with severe acute stridor and 
requires the emergency availability of experienced staff in 
any centre admitting such patients. 
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Exercise test for growth hormone 
deficiency 


Sir, 

I agree with many of Charles Brook’s' comments on 
growth hormone tests but do not believe that in a busy 
district general hospital screening for growth hormone 
deficiency with the strenuous exercise test as described by 
Nicol? and Lazaro? would be readily available, nor do I 
think that hospital admission for venous samples during 
deep sleep under electroencephalographic monitoring is an 
acceptable alternative. I am in no doubt that the kindest 
and most efficient screening test for growth hormone 
deficiency is referral to a growth centre. If this is done then 
generally no investigation is necessary and the half hour 
consultation will quickly allay the family’s concern. 

In. my growth clinic in Bristol I see 150 to 200 short 
children a year and in the vast majority the diagnosis is self 
evident without any investigation. In the very few where 
growth hormone deficiency is a possibility I prefer to do a 
definitive test (sequential insulin and arginine) than a 
screening test. We do about 12 tests a year and diagnose 
eight to 10 cases of growth hormone deficiency annually 
which is no different trom other regions of comparable 
size., . 
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Inhaled non-radio-opaque foreign 
bodies 


Sir, 

Most foreign bodies inhaled by children consist of parts of 
toys and organic materials (often foodstuffs such as 
peanuts) and these are unlikely to show up radiologically. 
Furthermore with laryngotracheal foreign bodies the’ 
radiographs of neck and chest are often normal but with 
bronchial foreign bodies obstructive emphysema may be 
present. 

Recently, we have-seen two infants presenting with 
croup syndrome who were later found to have laryngo- 
tracheal foreign bodies. Both infants had inhaled pieces of 
toys that did not show up radiologically. One infant had . 
cardiorespiratory arrest and a piece of Lego was found in 
the trachea at necropsy. In the other infant there was a 
delay in making the correct diagnosis and therefore delay 
in removal of an Action Man from the larynx. 

I suspect that paediatricians in other parts of the globe 
may have also encountered similar diagnostic dilemmas. 
Should we not therefore ask the toy manufacturers to 
consider seriously adding some radio-opaque substance to 
the toy material so that an earlier diagnosis and treatment 
can be instituted? 


KM GOEL 
Royal Hospital for Sick Children, 
Glasgow G3 8SJ 
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Career advice for intending paediatricians 
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There is a need for the education of medical students 
in careers in paediatrics: F CARSWELL with artistic help 
from D ROBINSON and G JAMES (Department of Child 
Health, University of Bristol) hopes that the above 
may complement the more formal approach of the 
Paediatric Specialist Advisory Committee. 
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300k reviews 


‘onchodilator Therapy. The basis of 
‘hma and chronic obstructive airways 
sease management. Edited by T J H 
ark and G M Cochrane. Pp 230: $Aus 
-00 hardback. ADIS Press Ltd, 1984. 


1is book is designed to review bronchodi- 

‘or therapy extensively and clearly. It was 

itten as the second volume in the series 

uch started with Steroids in Asthma. It is 
autifully and copiously illustrated and all 
«pects of the clinical use of bronchodilators 
em to be mentioned. The index is ad- 
uate and permits rapid reference. The 
vice and sentiments—such as ‘broncho- 
ator therapy is rarely unjustified’ and 
athma is far from over-diagnosed’, 
propriate. Each section is a lucid, well 
amaganised, and useful presentation of the 
lividual author’s view of bronchodilator 
zrapy. There are multiple different 

„stes to optimum control, all of which will 

mit asthmatic children to lead full nor- 

il lives. As is predictable, this volume 

ffers from this legitimate diversity of 

schanisms whereby the desirable goal is 
lieved. 

Only two (out of 14) authors are practis- 
« paediatricians, while at least one of the 
«ult chest physicians runs a paediatric 

hma clinic. A large input from paediatri- 

ns with a special interest in respiratory 
case would have been desirable. 
-ediatricians will find the paediatric 

‘tions -valuable and informative. The 

jews of published reports are often 

ensive but not necessarily totally rep- 
entative of the field. General paediatri- 
«ns with only a passing interest in asthma 
y also find the book useful and the 
juliser section will be of particular value 
«ahem. I had differences with some of the 
yressed views. The theophylline doses 
ated were lower than is effectively pre- 
«ibed in other centres and routine 
nitoring of dosage should surely now be 
salivary estimates rather than by plasma. 

«ould find no reference to the Asthma 

riety leaflets which are very useful in the 

ication of parents and children in the 
«ionale and management of asthma, 
ugh the book does contain a very 
per emphasis that this education is 
yortant. The price seems reasonable. 
would recommend this book as poten- 
ly useful for all practising paediatri- 


S. E CARSWELL 


are. 


Cardiovascular Pathology in Infants and 
Children. By J B Arey. Pp 392: £72-00 
hardback. W B Saunders, 1984. 


This volume covers the pathology and, to a 
very limited extent, some clinical features 
of congenital heart disease and such ac- 
quired disease as affect the cardiovascular 
system in childhood. The book is a text- 
book of ‘pathology’, written by patholog- 
ists, for pathologists. The forward tells us 
that it has been prepared from a series of 
books or manuals used by residents in 
pathology in Philadelphia over the past 25 
years. The original intention was to pre- 
pare a comprehensive textbook of paedi- 
atric pathology but the section on car- 
diovascular pathology is the only one yet to 
be published. 

Had this book been published, as was 
intended, 20 years ago it would have filled 
a useful gap in the hterature on heart 
disease in children. Its long gestation, 
however, shows in a number of serious 
shortcomings. The nomenclature used is 
largely that in use two decades ago and the 
authors neither justify nor discuss the 
terms which they espouse. Worse than this, 
many of their terms are produced without 
any explanation of their intended meaning, 
which to the novice in the field must make 
the text difficult to follow. The current 
debate concerning use of the segmental 
approach to diagnosis and description is 
glossed over with hardly a mention. The 
illustrations consist almost entirely of black 
and white photographs of pathological 
specimens. These are generally disappoint- 
ing as the pictures are consistently slightly 
out of focus and are in most cases poorly 
annotated, 

At £72 this book is not one which is 
likely to appeal to most pathologists in 
training unless they have a special interest 
in cardiac disease. If they do have such an 
interest then they will find the book dis- 
appointing on another count (and one 
which renders it of little value to the would 
be paediatric cardiologist!). This is the 
extremely cursory treatment of the some- 
what rarer, but very important, malforma- 
tions which provide a more severe diagnos- 
tic challenge to clinician or pathologist. 
Such defects as single ventricle (univen- 
tricular heart), and double outlet right (and 
left) ventricle are particularly poorly 
treated. 
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All in all this is a disappointing book. 


J L WILKINSON 


The Measurement of Human Growth. By 
N Cameron. Pp 182: £15-95 hardback. 
Croom Helm, 1984. 


This book gives an excellent review of all 
aspects of growth measurement and its 
interpretation, considering the subject in a 
logical sequence beginning with its history 
over 300 years. There follows sections on 
current instrumentation, relevant ana- 
tomical landmarks, and descriptions and 
techniques for 47 measurements. There are 
then chapters on assessment of reliability; 
techniques of skeletal age assessment and 
prediction of adult height; and detailed 
descriptions of photographic techniques. 
The final chapter deals with analysis of 
data progressing from the application of 
simple centile standards to computerisation. 
For each chapter there is an excellent 
reference list and the book is lavishly 


illustrated. 


This is a readable, understandable book 
with a wealth of information and advice 
accrued over many years by an expert and 
put together for the first time conveniently 
in one volume. Here is everything that 
anyone interested in anthropometry could 
possibly require. Jt is sad, therefore, that 
the cost, about 9p per page, is so prohibi- 
tive. In the forward Professor Tanner 
commends the book ‘to Human Biologists 
and Biological Anthropologists interested 
in Auxology and to paediatricians and their 
para-medical colleagues making any sort of 
auxological observations.” I doubt whether 
many of these potential readers will con- 
sider sufficient of the contents are appro- 
priate for them to make it worthwhile 
buying the whole 182 pages! 

In practice there can be few of us who 
ever undertake more than a fraction of the 
measurements included here, and those 
commonly used are described adequately 
with similar illustrations in other familiar 
books and journals. For those few whose 
experience warrants knowledge of all the 
equipment and techniques other parts of 
the book may be too elementary. Though 
the figures are mostly good, some showing 
instruments are disappointing as the details 
and orientation are not clear. 
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If I were offered this book as a gift I 
should be delighted. I wish it every success, 
but regret that I am not very optimistic. 


J M H BUCKLER 


Aspects, Edited by M H Lessof. Pp 474: 
£29-50 hardback. John Wiley and Sons, 
1984. 


Professor Lessof has assembled a dis- 
tinguished group of authors to ensure that 
his latest volume will bring a cool, critical 
scientific approach to the broad subject of 
allergic disease. His declared aim of 
marrying together the basic scientific and 
clinical aspects of the subject are, for the 
most part, achieved. 

Chapters on the more basic aspects of 
allergy, including its biological role, 
mediator and diagnostic methods, are fol- 
lowed by detailed reviews of the main 
clinical allergic disorders. The correlation 
of the often partially known immunological 
facts with the observed events in the 
patient is at times masterly. The reader is 
not spared quite detailed background im- 
munology and in parts a little more clari- 
fication would perhaps help the clinician, 
for an important role of this book will be to 
bridge the substantial gap between science 
and clinical practice. 

There are numerous references with 
each chapter and these provide a valuable 


entry to the varied literature sources for 
the reader. 

Perhaps unavoidably there is some repeti- 
tion between chapters and the doctor 
looking for an update on detailed manage- 
ment of certain disorders may be dis- 
appointed. For example, the drug treat- 
ment of childhood asthma is dealt with in 
half a page and one table. 

In Great Britain most patients with 
allergic disorders do not see an allergist but 
are treated by the family doctor; chest or 
general physician; paediatrician; ophthal- 
mologist; ear, nose, and throat surgeon; or 
other hospital doctor. 

This volume provides an up to date 
criticial review of the scientific background 
and available facts (as opposed to beliefs) 
on allergic disorders and should make a 
major contribution in this area, It may be 
unreservedly recommended to ail those 
many and varied clinicians who see the 
millions of patients whose complaints are 
primarily allergic. 

J M LITTLEWOOD 


Pediatric Nephrology. (Contemporary 
Issues in Nephrology, vol 12). Edited by 
B M Tune, S A Mendoza, B M Brenner, 
and J H Stein. Pp 409: £45-00 hardback. 
Churchill Livingstone, 1984. 


In recent years a number of textbooks of 
paediatric nephrology have been pub- 
lished: this is not one of them. It is the 12th 


in the series Contemporary lssi 
Nephrology and ts intended to focus 
tion on the characteristics that disti 
paediatric from adult nephrology, p 
larly in the areas which are deve 
most rapidly. As one might expec 
multiauthor book, the quality of ind 
chapters varies. There are excelle 
views of the functional development 
kidney and renal disorders of the ne 
infant which make the book a good t 
any unit which deals with sick nec 
The full range of techniques now av 
for imaging the urinary tract, the m 
ment of nephrotic syndrome, c 
glomerulonephritis, controversies in 
atric hypertension, and the no 
management of chronic renal failure 
well reviewed in chapters which wil 
interest to the general paediatricia 

Recent advances in dialysis and 
transplantation in the very young ch 
have a more specialist appeal. The 
also includes practical chapters c 
with urinary tract infections in childr 
abnormalities of serum sodium. The 
sive bibliographies at the end of the 
ters will make the book a valuable 
of references for some time to com 
editors can be congratulated on act 
their objectives in this interesting 
which deserves to find a place : 
libraries of most neonatal unit 
paediatric departments. 


M H WINTE 





British paediatrics 


Training for terminal cancer care 


The Standing Intercollegiate Committee on Oncology, on which the British Paediatric Association (BPA) is 
represented, has produced a report on ‘Professional Recognition of Training in Terminal Care of Cancer 
Patients.’ The committee considers that the development over the last decade of units or hospices for 
terminal cancer care has highlighted the need for special training in this field of medical work and hence for 
training standards to be established. It is recommended that an intercollegiate body be set up for this 
purpose and that training schemes should allow for entry from the ranks of consultants or general 
practitioners approaching the end of their careers as well as being open to accredited senior registrars in 
relevant specialities and trained general practitioners. 

The report does not refer to children with cancer or to training in paediatrics but the BPA was invited to 
comment and has firmly stated its view that terminal care for children with cancer should be provided by the 
same clinicians and supporting staff who cared for them in the earlier stages of their disease. On the whole 
this care is given at home by the general practitioner in close cooperation with the hospital oncology team; 
occasionally terminal care is provided in hospital. The BPA considers that hospice care for children with 
cancer is nearly always inappropriate and should not be needed. Training in terminal care should be part of 


the training of paediatric oncologists/ and indeed of all paediatricians. 


Institute of Obstetrics and 


Gynaecology 


(UNIVERSITY OF LONDON) 
Dates for Neonatal Courses & Symposia 1985 


Workshop: Perinatal Care in Developing Countries 8 March 1985 
Course in Developmental Medicine and Follow-up 11—15 March 1985 
Symposia for Nurses: Neonatal Infections 22 March 1985 
Course in Neonatal Medicine 27—29 March 1985 
Symposium: The Newborn Brain 7 June 1985 
Symposium: Epidemiology, statistics and computers 

in perinatology 19 July 1985 
Course in Developmental Medicine and Follow-up 16-20 Sept 1985 
Symposium: Multi-disciplinary course on congenital 

malformations 17—18 October 1985 


Symposia for Nurses: Aspects of Modern Neonatal Care 29 November 1985 
Symposium: Bereavement counselling for perinatal loss 

or deformity 5 December 1985 
Symposium: Ethical problems in neonatal care 6 December 1985 


Enquiries to: Symposium Secretary (Ref. A) 
Institute of Obstetrics and Gynaecology 
Queen Charlotte’s Maternity Hospital 
Goldhawk Road, London W6 0XG (Telephone: 01—741—8351 Ext 15) 


Programmes and application forms will be sent when available. 
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THE CLINICAL APPROACH TO THALASSAEMIA 


Bernadette Modell and Vasili Berdoukas 

1984, 464pp., $49.00/£31.00 (UK only), ISBN: 0.8089. 1621.1 

Methods of preventing this hitherto fatal childhood anaemia, including population screening, genetic 
counselling and fetal diagnosis, are described in detail. The effective management of the disease, which has 
recently been perfected and which involves blood transfusion and iron chelation therapy, is examined. The 
book also provides information on the genetics, biochemistry and pathophysiology of the disease and on its 
social and psychological implications. 


RESPIRATORY DISTRESS SYNDROME 


Eighth Sigrid Jusélius Foundation Symposium: Helsinki, Finland, August 9-12, 1982 


Kari O. Raivio, Nulo Hallman, Kauko Kouvalainen, 
and Ilkka Välimäki 


1984, 448pp., $55.00/£33.00 (UK only), ISBN: 0.12.576180.5 

Respiratory distress syndrome or hyaline membrane disease is the major cause of death in prematurely born 
infants. Based on the 1982 Sigrid Jusélius Foundation Symposium, this book reviews new and important 
advances in basic and clinical research related to the disease. As a topical and up to date review, Respiratory 
Distress Syndrome will prove essential reading for all general paediatricians, obstetricians, pulmonary 
physiologists and neonatologists. 


Prices subject to change without notice 
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Regular Intal therapy can give real protection from asthmatic 
attacks, minimising both incidence and severity.’ 
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Although computers are being 
widely used in medicine, their 
possibilities and limitations are 
still not clear to many potential 
users. This book, aimed at the 
non-expert, describes some of the 
uses of computers in medicine; 
because most doctors’ 
involvement will be indirect, 
liaising with computer experts 
rather than designing systems 
themselves, the book 
concentrates on concepts rather 
than detailed descriptions of how 
computers work. It provides a 
useful introduction for the doctor 
who wants to know how 
computers can contribute to his 
practice of medicine. 
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PRESCRIBING INFORMATION 


Presentation. Fortum for Injection is supplied in vials containing 500mg, 1g and 2g 
ceftazidime (as pentahydrate) with sodium carbonate. 


Uses. Fortum is a bactericidal cephalosporin antibiotic which is resistant to most beta- 
lactamases and is active against a wide range of Gram-positive and Gram-negative 
bacteria 

It is indicated for the treatment of single infections and for mixed infections caused by 
two or more susceptible organisms. Fortum, because of its broad antibacterial spectrum, 
may be used alone as first choice drug, pending sensitivity test results 


Dosage and administration. The usual adult dosage is in the range 1g to 6g i.m. or i.v 
per day and by the i.p. route 125-250mq/ 2 litre of dialysis fluid (see Data Sheet tor 
details) 


Contra-indication. Fortum is contra-indicated in patients with known hypersensitivity to 
cephalosporin antibiotics 


Precautions. Cephalosporins may, in general, be given safely to patients who are 
hypersensitive to penicillins. Care is indicated in patients who have experienced an 
anaphylactic reaction to penicillin 

Cephalosporin antibiotics at high dosage should be given with caution to patients 
receiving concurrent treatment with nephrotoxic drugs. Clinical experience with Fortum 
has shown that this is not likely to be a problem at the recommended dose levels 
Reduce dosage when renal function is impaired (see Data Sheet) 

As with all drugs, Fortum should be administered with caution during the early months 
of pregnancy and in early infancy. Fortum is excreted in human milk in low 
concentrations 

Fortum does not interfere with enzyme-based tests for glycosuria. Slight interference 
with copper reduction methods may be observed. Fortum does not interfere in the 
alkaline picrate assay for creatinine 

Fortum and aminoglycosides should not be mixed in the same giving set or syringe 

As with other broad spectrum antibiotics, prolonged use of Fortum may result in the 
overgrowth of non-susceptible organisms (e.g., Candida, Enterococci) which may 
require interruption of treatment or adoption of appropriate measures 


Side effects. Fortum is generally well tolerated with only infrequent adverse reactions, 
e.g., pain and/or inflammation after i.m. administration and phlebitis and/or 
thrombophlebitis after i.v. administration, rashes, fever, pruritus, gastro-intestinal 
disturbances, headache, dizziness, paraesthesiae and bad taste. Transient changes in 
laboratory values may occur including: eosinophilia, a positive Coombs’ test, 
thrombocytosis and slight rises in hepatic enzymes. 


Basic NHS cost (exclusive of VAT). The basic NHS cost of Fortum is £9-90 per gram. 
Available in packs of: 5 x 500mg, 5 x 1g and 5 x 2g vials and an infusion pack of 5 x 2g 
vials 


Product licence numbers. 500mg: 0004/0292. 1g: 0004/0293. 2g 0004/0294 
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Annotations © 
Bonding babies 


To place current views of the importance of the 
early mother-infant relationship in context, it is 
perhaps as well to begin by reminding ourselves how 
things have changed over the years. Among most 
psychologists, the emphasis 20 years ago was on the 
effects of disrupting already formed attachments 
and, as these were thought to be formed in the latter 
part of the first year, separation in the neonatal 
period was held to be of little consequence. One 
American author of the period, whose views were 
quite typical, stated that provided the baby received 
‘a minimal amount of stimulation, personal attention, 
and individualised care, the mother-infant relation- 
ship was of little importance in the first 6 months 
of life’. 

By way of contrast, a colleague was recently 
talking to teenagers in a comprehensive school who 
had just completed a course on parenthood, and was 
asked to elaborate on the ‘dire consequences’ that 
the children had been told would follow any 
interruption of the early mother-infant relationship. 

In the early 1970s when Marshall Klaus and John 
Kennell' began writing about bonding, they quickly 
found a receptive audience. Neonatal special and 
intensive care units had grown so that increasing 
numbers of babies were being nursed separately 
from their mothers. Some paediatricians and nurses 
were becoming uneasy about the effects this might 
have on mothers’ feelings for their babies. Mothers, 
and indeed fathers and other relatives, were some- 
times resentful that access to special care babies was 
often very restricted. For both parents and profes- 
sionals, the claims about bonding seemed to provide 
a scientific basis for their anxieties about early 
separation and a justification for a dramatic change 
in policies. As a recent survey by the National 
Association for Welfare of Children in Hospital? has 
shown, doors are now open to parents (and often 
siblings and grandparents as well), and many other 
steps have been instituted to provide more support 
and help for those with new babies. 


Questioning the concept 
Ironically, as the notion of bonding has become a 


commonplace assumption behind neonatal services, 
the concept has become less and less acceptable to 


developmental psychologists, and several of the 
early claims have been found to be without founda- 
tion. Does it matter, some might say, that we have 
done the right things for the wrong reasons? For 
none of this recent questioning has suzgested we 
should cease striving to eliminate all neonatal 
separation. I suggest it does because in order to 
move beyond a notion of the absence of separation 
as a basis for organising care, we must understand 
the nature of infants’ and parents’ psychological 
needs. I think it is now clear that the notion of 
bonding has become a block to this understanding, 
at least in the simple formulations that seem to 
dominate in most discussions. We need to move on 
to build a psychology of parenthood based on an 
appreciation of the full complexities of human 
behaviour. 


The basic notion of bonding 


In its usual form the concept of bonding embodies 
the idea that a mother immediately after delivery 
enters a particular state in which she is able to 
‘bond’ with her baby. If separation occurs during 
this time the relationship is damaged, more or less 
permanently according to many accounts. Recent 
reviews,’ however, of the experimental work do 
not suggest that there is a sensitive period for 
mothers, nor that there are iniportant effects of 
early separation that persist beyond a matter of days 
or weeks after a reunion—at least according to our 
relatively crude assessments of mother-infant 
relations. Those effects that have been shown seem 
rather inconsistent and are perhaps specific to 
particular populations or situations. Some of the 
research suggests that separated mothers may feel 
less confident about their abilities to cope with their 
babies and may be particularly anxious about their 
baby’s progress; effects that may persist in some 
situations. 

Separation studies have been carriec out with 
both term and preterm babies. A comparison of 
these indicates the difficulties that may face parents 
of preterm babies—regardless of se>aration— 
because of the initial unpredictability m the be- 
haviour of immature infants which can make them 
frustrating and uneasy social partners.° Though 
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frequent and sustained contact with a sick or 
preterm baby may increase the degree of parental 
anxiety, it is clear that the anxiety is usually 
psychologically productive and most parents want 
not only contact, but also a sense of being involved 
in the care of their children. 


Dangers in the concept 


The most obvious danger in the idea that early 
separation leads to more or less permanent camage 
to mother-infant relationships is the unnecessary 
upset it can cause to those who are separated from 
their babies and have heard about bonding. Many 
clinicians have encountered parents who can be very 
difficult to reassure. Given the frequency with which 
claims about the near irreversibility of separation 
effects are made in professional publications, the 
media, and material intended for parents, this is not 
surprising. 

Other effects may run deeper than this. The idea 
that psychological development and the formation 
of a relationship can be upset by a single specific 
event is an old one but it runs in the face of what we 
know about adaptability and compensation in de- 
velopmental processes. Instead of seeing parental 
relationships growing out of a life lived in a specific 
culture with many ‘formative’ experiences, attention 
is focussed on a brief moment in time. This can lead 
us to ignore the psychological and social worlds from 
which parents come and to which they will return 
with their infant. In addition, 1t promotes a distorted 
view of the nature of developmental processes. The 
idea of bonding also encourages us to ignore the 
complexities of human relationships. We have all 
heard of assessment procedures that ask someone to 
state whether or not a mother has bonded to her 
baby. Where is the space for the ambivalence that is 
universal in human relationships—for the joy, fear, 
anxiety, frustration, triumph, and many other feel- 
ings we may have for our offspring? 


Ways forward 


Perhaps the persistence of the concept of bonding is 
partly a function of our failure to provide anything 
better, or at least to explain clearly what is at issue. 
‘There is a comforting simplicity in the idea of 
bonding, but sadly, human behaviour is not sumple 
and the contemplation of its full complexity often 
seems to have the discomforting effect of leading us 
to examine our own feelings. But attempts are 
underway to provide more satisfactory theoretical 
formulations of the growth of social relations.* ’ 
Despite all the difficulties with the concept of 
bonding, we can say with certainty that conditions 
for infants and their parents in maternity and 
neonatal units have greatly improved in recent 
years, and much of the credit for that must go to 
those who, through the concept of bonding, drew 
attention to the problems. Now it is for us to build 
on their work and take the next step forward. 
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Severe aplastic anaemia 
7 


Now that leukaemia can, in most cases, be treated 
with some degree of success, severe aplastic 
anaemial i the most serious blood disorder of 
childhood. Patients present with pallor and purpura 
due to ahaemia and thrombocytopenia. Other signs 
and symptoms depend on the aetiology. The disease 
is more severe in children than adults.’ 


Congenital marrow aplasia 


Fanconi’s anaemia is the commonest type. It is 
characterised by multiple congenital abnormalities 
that vary from patient to patient; but 50% or more 
show general or localised skin pigmentation, skel- 
etal abnormalities (particularly of the hand and 
forearm), poor growth, and microcephaly.” The 
chromosomes may show breaks, reunion figures, 
ring and dicentric chromosomes, acentric fragments, 
or endoreduplication. These changes may not al- 
ways be seen in direct lymphocyte cultures, and are 
best shown by culturing the cells with deoxyribonuc- 
leic acid (DNA) crosslinking agents such as mitomy- 
cin C.° All these abnormalities are present at birth; 
but the bone marrow disease does not usually cause 
symptoms until the child is at least 2 or 3 years old. 
Bruising, due to thrombocytopenia is usually the 
presenting feature. The red cells may be macrocytic; 
but later anaemia and leucopenia develop. There is 
a defect, of DNA repair, and bone marrow failure 
progresses insidiously. Patients are more than 
usually prone to develop leukaemia (often myelo- 
monocytic) and other cancers. Treatment may 
induce a temporary improvement but most cases 
eventually become resistant and death ultimately 
ensues. Heterozygotes for this disease may some- 
times ae minor signs similar to those seen in 
patients! Some may also have chromosome abnor- 
malities. It has been claimed that the heterozygotes 
are predisposed to malignant disease too. Other 
congenital disorders associated with bone marrow 
failure include dyskeratosis congenita, the amega- 
karyocytic thrombocytopenia/aplastic anaemia syn- 
drome, and the Schwachman-Diamond syndrome. 
Occasional cases of congenital aplastic anaemia 
are not associated with any other abnormality. 


Acquired bone marrow failure 
Acquired aplastic anaemia develops in children who 


were previously well. There are rarely any diagnos- 
tic features. The disease develops because the 
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haemopoietic stem cells in the bone marrow are 
damaged, or changes occur in the mechanisms 
controlling their differentiation or the bone marrow 
microenvironment. Chloramphenicol and thiamphe- 
nicol, gold salts, sulphonamides, and anticonvul- 
sants may be responsible, as well as chemicals such 
as benzene, insecticides and DDT, and the agents 
used by ‘glue-sniffers’. Hepatitis of all types may be 


- followed by severe marrow aplasia; but cases have 


occasionally been described after measles, mumps, 
infectious mononucleosis, and congenital rubella. It 
is possible that other low grade viral infections may 
provoke the disease as commonly occurs in children 
with acute thrombocytopenia and acquired haemo- 
lytic anaemia. An immune mechanism may some- 
times be responsible.* The patients’ bone marrow 
lymphocytes or peripheral blood lymphocytes may 
exercise an inhibitory effect on the replication of 
bone marrow cells. Aplastic anaemia may develop 
as a complication of graft versus host disease. 
Occasionally a child with acute leukaemia pre- 
sents with pancytopenia and a marrow aspirate 
which is hypocellular, showing many small lymphoid 
cells which look like blasts or mature lymphocytes. 
Lymphadenopathy or splenomegaly are signs of a 
likely leukaemia. A trephine biopsy will distinguish 
the two conditions. The marrow should be stained 
with periodic acid-Schiff stain: coarse granules or 
blocks indicate acute lymphoblastic leukaemia, as 
do lymphocyte markers positive for the common 
acute lymphoblastic leukaemia antigen. 


Investigation 


Severe aplastic anaemia may rapidly progress to a 
fatal conclusion. It is important to distinguish 
urgently congenital from acquired disease: the 
genetic implications are vital. Any child with pro- 
found pancytopenia must have an urgent bone 
marrow examination. To minimise sampling errors, 
my practice is to aspirate marrow from two separate 
sites and take a trephine from the posterior iliac 
crest using a Jamshidi needle. I prefer general 
anaesthesia, which need only take a few minutes. 
The full investigations have been described 
previously” but after a thorough clinical examination 
to look for stigmata of Fanconi’s anaemia, the most 
useful tests include chromosome analysis with and 
without mitomycin C; head circumference; in- 
travenous pyelogram; and radiography of long 
bones including forearms, wrists, and hands. As 
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bone marrow transplantation may be needed, blood 
group and HLA studies on the patient and family 
must be done as soon as possible. 


Treatment and prognosis 


The prognosis is related to the severity of the 
disease, and a variety of scoring systems have been 
introduced.‘ $ ’ Camitta’s scheme is simple: a count 
of less than 0-5 granulocytes x 10°/1 (<500 per ul), 
less than 0-2 x 10°/1 platelets (<20 000 per pl), and 
reticulocytes of less than 1% indicate severe 
disease.’ There is no easy cure. For the best results, 
patients need skilled support and should be treated 
in a specialist centre. In the 1950s and 60s without 
such support, less than 5% survived. Non-virilising 
androgens have been widely used. Oxymetholone 
has been popular, but comparative trials in adults 
have shown that a dose of 2:5 mg/kg/per day is less 
effective than methandrosténolone 1 me/ke/per day 
or norethandrolone 1 mg/kg/per day.” Mild cases 
may respond: but in severe disease the results are 
disappointing.' Patients with Fanconi’s anaemia 
may initially not be very ill, and show a good early 
response. They relapse when the drug is withdrawn 
and later become refractory. Patients with acquired 
disease may be very ill at first, but if they survive the 
early months the condition may improve and stabil- 
ise. ‘Their long term survival is better than that of the 
Fanconi patients. To be effective the ‘non-virilising’ 
androgens are given in large doses and have definite 
virilising effects, not only on children’s physical, 
but also on their emotional and sexual development. 
Only 13 of 48 children (27%) in a recent European 
Study survived beyond 10 months with androgens.' 
In a multicentre American study with and without 
androgens 33 to 40% survived six months.’ For the 
past 20 years, survival has remained at about 30%.° 

For those who have a suitable donor the best 
results have been achieved with bone marrow 
transplantation with 70 to 90% surviving at six 
months.’ Nevertheless, of all diseases so treated, 
aplastic anaemia has proved to give the fewest 


survivals and the transplanted marrow may fail like 
the patient’s own. Fanconi’s anaemia patients may 
respond, badly to preparation: for.bone marrow 
transplantation as they show increased sensitivity to 
x-irradiation and cyclophosphamide. For patients’ 
who lack a suitable donor, new treatments include 
immunosuppression with high dose bolus 6-methyl 
prednisolone or antilymphocyte globulin.” Long 
term corticosteroid treatment cannot be recom- 
mended. Patients with aplastic anaemia already 


have neutropenia, and may also have lymphopenia, 


monocytopenia, and low serum immunoglobulins. 
Corticosteroid treatment only accentuates their 
predisposition to infection and does not alter the 
course of the disease.’ 
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: Family therapy 


‘No man is an Island, entire of itself; 


Every man is a piece of the Continent, a part of the Main’ 


(John Donne 1571-1631) 


Donne’s irrefutable logic goes a long way to 
explaining the current popularity of family therapy. 
In trying to understand and overcome a child’s 
problems, to ignore the family is as mistaken as to 
omit a physical examination. Paediatricians were 
first to recognise the importance of the family in 
relation to childhood illness and behaviour prob- 
lems,’ ? but psychiatrists, psychologists, and social 
workers have been to the fore in developing family 
therapy as a technique for treating these problems. 

Family therapy (probably a misnomer) i$ an 
orientation as much as a technique of therapy. It is a 
way of conceptualising how problems may be 
perpetuated, and in some cases initiated by the 
family. Childhood problems, be they behavioural or 
physical, can play an essential part in maintaining 
family stability, while the family’s particular way of 
' handling them may perpetuate. the symptoms.’ The 
emphasis, therefore, is on the family as a whole as 
well as the individual child. l 


Family : assessment 


Assessment of the family involves interviewing all its 
members. This is a skill based on specific principles 
as learnable as any other skill within medical 
practice. There are three main components to the 
family assessment; the family history, details of the 
problem, and examination of the family. The first 
two are akin to the conventional medical procedure 
of taking a history and ascertaining details of the 
presenting problem. The examination of the family 
is the equivalent of the physical examination. This 
observation of how a family functions is the most 
important aspect of family assessment. The inter- 
viewer not only listens to what is said, but observes 
various features of family relationships. 

He notes the general atmosphere of the family; 
the closeness or distance between family members; 
how the family communicates, whether people listen 
to each other, are heard, and responded to; what 
feelings are expressed and whether they are recog- 
nised, acknowledged, and appropriately handled; 
how conflicts and problems are managed; whether 

_ decisions are made and acted upon. If any of these 


aspects of family life is persistently or frequently 
dysfunctional, problems are liable to arise or 
existing problems be aggravated. 

Once the interviewer has a clear understanding of 
any dysfunctional elements in the family rela- 
tionships, he explains to the family what he con- 
siders to be the main areas of difficulty and how 
these might be overcome. He may consider for 
example that one child and parent are too close, to 
the detriment of the whole family, or that a child’s 
worries may not be understood or appropriately 
handled, or marital difficulties may be creating 
tensions throughout the family. There are many 
possible permutations of family dysfunction. 


Treatment techniques 


A wide range of techniques exists to help families 
change. The therapist’s sharing of his view may in 
itself be a catalyst. Teaching families to communi- 
cate more openly and directly and to recognise 
subtle and non-verbal cues helps overcome mis- 
understandings and bad communications. Helping 
parents to support each other and to take a 
consistent and united approach in handling a diffi- 
cult or symptomatic child provides a more secure 
environment for the child and a greater sense of 
appreciation for each parent. Encouraging separa- 
tion of an over involved child by drawing in the 
other parent and siblings allows the child the 
necessary age-appropriate independence. Teaching 
families to identify problems or conflicts, to nego- 
tiate solutions, and to carry them through ensures a 
satisfactory resolution of difficulties. 


Indications and contraindications 


In considering the place of family therapy it is 
important to understand that family assessment does 
not have to lead to treatment of the family. Rather, 
it provides a broader understanding of the under- 
lying difficulties. When family tensions or difficul- 
ties are recognised it is usually appropriate to offer . 
therapy to the family. Family therapy is not neces- 
sarily an alternative to other treatments. It may be 
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the only treatment necessary or it may complement 
other therapies.° 

In paediatric practice those conditions in which 
family therapy seems to be of value may be 
categorised as: 

(1) Physical disorders in which psychological 
factors play an important part in causing or aggra- 
vating the problem (for example asthma, diabetes, 
epilepsy, migraine, .inflammatory bowel disease, 
anorexia nervosa, and recurrent abdominal pain).* 5 

(2) Physical disorders in which although psycholo- 
gical factors may not necessarily be maintaining the 
problem, there are adverse psychological sequelae 
(for example congenital heart disease, cystic fibrosis, 
chronic renal disease, malignant disease). 
` (3) Behaviour problems such as severe separation 
anxiety, school refusal, or other phobias; soiling, 
difficult, disruptive, and defiant behaviour. 

(4) Relationship problems such as non-accidental 
injury or obvious family tensions. 

In some of these conditions family therapy can 
complement the use of necessary physical treat- 
ments, while in others it may provide a useful and 
positive basis for the application of other psycholo- 
gical treatments, whether these be behaviour modi- 
fication, psychotherapy, environmental manipula- 
tion, or psychotrophic medication. Frequently a 
family approach alone is sufficient to alleviate many 
of the problems seen in paediatric practice. 

The only contraindications to using family therapy 
are when the family does not want treatment and the 
therapist lacks the necessary skills or support. 
Gurman and Kniskern® have provided a comprehen- 
sive review of outcome studies in family therapy and 
have noted an average improvement rate of about 
73%. 


Who should be the family therapist? 


While family therapy has been predominantly the 
preserve of mental health professionals, the skills of 
family interviewing and treatment are readily 
learned by those interested in so doing. For ex- 
ample, there is increasing interest among general 
practitioners.’ Paediatricians, be they consultants or 


junior staff in training can learn and apply these 
skills, both in outpatient work® and on paediatric 
wards.” 

Therapy can be conducted in any setting provided 
there is sufficient space to accommodate the family 
in comfort, and outside interruptions are limited to 
the most urgent matters only. An initial assessment 
interview lasts about. one hour, and should involve 
all members of the family living together. Grand- 
parents can also be invited if it seems appropriate 
and the family are agreeable. Subsequent sessions 
last from 30 to 60 minutes, and involve whichever 
members of the family the therapist considers 
should be included. On average a course of treat- 
ment lasts from three to five sessions. 

Given the central role of the family in the child’s 
life, and the effectiveness of family therapy in many 
aspects of general paediatric practice, it is to be 
hoped that yet more paediatricians will feel inclined 
to familiarise themselves with at least the ideas, and 
perhaps also the techniques in the treatment of 
families. 
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Original articles 


Renal function in diabetes mellitus 


A G DAVIES, D A PRICE, R J POSTLETHWAITE, G M ADDISON, J L BURN, 
AND B A FIELDING 


Royal Manchester Children’s Hospital, Department of Child Health, Royal Manchester Children’s Hospital, 
and Department of Paediatrics, Bolton General Hospital 


sumMARY Glomerular filtration rate, day and night-time albumin excretion, and blood pressure 
were estimated in 83 children with diabetes mellitus and compared with measures of glycaemic 
control, age, and duration of disease. Careful attention was paid to definition of normal values in 
age matched controls. 

The glomerular filtration rate was greater than normal, and correlated with duration of 
disease. but not with albumin excretion or blood pressure. Daytime albumin excretion correlated 
with duration of disease and glycosylated haemoglobin, but not with age, glomerular filtration 
rate, or blood pressure. Night-time albumin excretion was significantly raised and correlated with 
duration of disease, glycosylated haemoglobin, mean blood sugar concentration, and M value but 
not with age, glomerular filtration rate, Or blood pressure. Diastolic blood pressure was 
significantly raised but was not correlated with any other measured variable. 

We have confirmed abnormalities of renal function in a children’s diabetic clinic. The 
measurement of overnight albumin excretion rates may provide a sensitive early indicator of 
renal damage. 


The long term prognosis for children with insulin and all have insulin dependent diabetes mellitus. 
dependent diabetes mellitus is poor. Approximately The mean age at the time of study was 11-6 years 
half will develop diabetic nephropathy which will (range 1-0 to 17-6 years). The children were 
eventually lead to end stage renal disease.! Abnor- admitted to hospital for 24 hours for the study: the 
malities of renal function are known to occur in the study was approved by the ethical committee and 
early years after diagnosis? ° and small increases in informed parental consent was obtained. 
albumin excretion rates have been shown to be 
predictive of diabetic nephropathy in adult diabetic Renal function. Glomerular filtration rate was esti- 
patients.” ` mated using a `'chromium edetic acid (°'Cr-EDTA) 
Renal function in diabetic children has been less method!” with blood sampling at two and four 
extensively studied.? °” Less attention has been hours. 
paid to definition of normal values in age matched Albumin excretion was estimated by 24 hour 
controls. and to changing normal ranges during urine collection divided into day and night-time 
childhood. This paper presents a Cross sectional portions collected into bottles without preservative. 
analysis of all patients attending the diabetic clinicat The urine albumin concentration was estimated 
the Royal Manchester Children’s Hospital. The using a sensitive ELISA (enzyme linked immuno- 
study began in 1982 as part of a long term study of sorbent assay) method’! and the urine creatinine 


renal function in diabetic children. concentration was estimated using a semi- 
automated alkaline picrate method. All urine cul- 
Methods tures were sterile. 


Sitting blood pressure was measured in the right 
Patients. Ninety nine children attend the diabetic arm using a mercury sphygmomanometer with the 
clinic at the Royal Manchester Children’s Hospital appropriate sized cuff. 
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Glycaemic control. The mean blood sugar concen- 
tration and M value were calculated on capillary 
blood samples collected before and after breakfast, 
lunch, tea, at 11 pm, and at 3 am. Ine plasma 
glucose concentration was measured using a glucose 
oxidase system, and the M value” calculated using 
the formula: 


plasma glucose |° 
4-44 


n 


M value = 5 į 10xlogio 


The glycosylated haemoglobin was measured using a 
Boehringer mini column method with aldimine 
inhibition. 


Adeguacy of collections. Complete data were col- 
lected on 83 (85%) children only, as two *!Cr- 
EDTA estimations were rejected for technical 
reasons and 14 urine collections were judged incom- 
plete on the basis of the creatinine excretion 
expected for age. The mean duration of disease 
(3-6 years), age (11:7 years), and *!Cr-EDTA 
clearance (144 ml/minute per 1-73 m?) of the 
children not included in the analysis were not 
- significantly different from the remainder of the 
study group. 


Normal values. Albumin excretion rates were com- 
pared with a normal range established in 374 school 
children.'* The albumin excretion rate of the 1 year 
old child was within the appropriate local normal 
range. The geometric mean multiplied or divided by 
the square of the tolerance factor defined the 
normal range. 

Blood pressure was compared with standards 
established in 17 874 children.! Two standard 
deviations from the mean defined the normal range. 

Glomerular filtration rate was compared with a 
normal range established in 28 children. We used a 
value of 97416 ml/minute per 1-73m? for the 1 year 
old child.!° Two standard deviations from the mean 
defined the normal range. 


Statistical methods. The albumin excretion rates 
were logarithmically transformed to ensure normal- 
ity'* and the distribution of values was found to be 
log normal whether the data were examined for 
boys, girls, or as a single group. The antiloganthm 
of the mean of the logarithmically transformed data, 
expressed in conventional units, is the geometric 
mean and the antilogarithm of the standard devia- 
tion is the tolerance factor. Multiplying or dividing 
the geometric mean by the tolerance factor, or the 
square of the tolerance factor, is the equivalent of 


adding and subtracting one or two standard devia- 
tions in a normally distributed population. 

The distribution of all other values was found to 
be normal. 

Conventional parametric statistics were used. 
Stepwise regression with the day or night-time 
albumin excretion rate as the dependent variable 
was calculated after exclusion of the other albumin 
variable; because of their mutual interdependence. 
Chi squared or Fisher’s exact probability tests were 
used where appropriate. Standard deviation scores 
were calculated for albumin: excretion rates and 
blood pressure because the normal ranges of these 
variables are partly age and sex dependent. 

All tests of significance were two tailed. A 
probability of less than 0-01 was taken as significant 
for multiple correlations but otherwise a probability 
of less than 0-05 was taken as significant. 


Results 


Population characteristics. The means, standard 
deviations, and ranges are shown in Table 1 for the. 
whole group. There was no sex difference for any of 
the variables. There were 43 boys and 40 girls. 


Glomerular filtration: rate. The mean glomerular 
filtration rate was significantly raised (P<0-001). 
Forty two (51%) children had a °’Cr-EDTA clear- 
ance greater than two standard deviations above the 
mean. The mean duration of disease for children 
with an increased ~'Cr-EDTA clearance was 5-4 


Table 1 Characteristics of study population (n=83) 


Variable Mean (SD) Range 
Age (years) 11-6 — 1-0~17-6 
Duration of disease (ycars) 4-46 —- 0-1-13-6 
Mean plasma glucose (mmol/l) 12-9 (4-2) 3-6~21-4 
M value (mmo¥f) ; 136 6-1-3523 
Glycosylated haemoglobin (%) 10-4 (2-3) 5415-8 
Systolic blood pressure (mm Hg) 110 (12) 75-136 
Systolic blood pressure 
standard deviation score —0-04 (1-05) —1-9-+3-0 
Diastolic blood pressure (mm Hg) 71 (10) 45-95 
Diastolic blood 
standard deviation score +081 (0-97) 1-2-3-7 
SICI-EDTA dearance 
(mUminute per 1-73m?*) 137 (25) 80-192 
Albumin excretion rate, daytime 
standard deviation score —0-04 (1-27) ~2-6-+5-7 
Albumin excretion rate, night time 
staxlard deviation score +0-73 (1-57) ~~ 2-F-+8:2 
Geometric Tolerance Range 
mean factor 
Albamin excretion rate 
(ug/minute per 1-73m*) 
Daytime 6&5 29 0-9 to S80 
Night time 4-7 2-7 0-5 to 441 


Corversion—S1 to traditional units: plasma glucose 1 mmoVi~18 mg/100 ml. 


years compared with 3-6 years for the remainder of 
the group (P<0-05). 

The ~'Cr-EDTA clearance correlated positively 
with duration of disease (r=0-30, p<0-005) and the 
partial correlation, controlled for age, of °'Cr- 
EDTA clearance with duration remained significant 
(r=0-29, P<0-005). Clearance of °'Cr-EDTA was 
not significantly correlated with age, albumin excre- 
tion rates, or measures of glycaemic control. There 
was no significant correlation between °!Cr-EDTA 
clearance and albumin excretion or °!Cr-EDTA 
clearance and glycosylated haemoglobin, mean 
blood sugar concentration, or M value when the 
patients were divided into groups according to 
whether they had had diabetes for more than, or less 
than, five years. 

Stepwise addition of variables showed that only 
duration of disease was predictive of *'Cr-EDTA 
clearance (P<0-005). 


Albumin excretion rates. The standard deviation 
score for the daytime albumin excretion rate was not 
significantly different from normal. Table 2 shows 
that daytime albumin excretion correlated with 
duration of disease and glycosylated haemoglobin, 
but not with age, mean blood sugar concentration, 
M value, *!Cr-EDTA clearance, or blood pressure. 
The partial correlation coefficient of daytime albu- 
min excretion with glycosylated haemoglobin, con- 
trolled for duration of disease, was not significant 
(r=0-25). 

-The standard deviation score for night-time albu- 
min excretion was raised. Table 2 shows that 
night-time albumin excretion correlated with dura- 
tion of disease, mean blood sugar, M value, and 
glycosylated haemoglobin but not with *!Cr-EDTA 
clearance or blood pressure. The partial correlation 
coefficient of night-time albumin excretion with 
glycosylated haemoglobin, controlled for duration 
of disease, was significant (r=0-34, P<0-001). 


Table 2 Pearson correlation coefficients for albumin 
excretion rates 


Daytime Night-time 
Duration of disceset 0-29** G-29"* 
Aget NS NS 
Mean biood glucose NS 0-41*** 
M value NS 0-40*** 
Glycosylated haemoglobin 0-3i** 0-40" ** 
Systolic blood pressure NS NS 
Diastolic blood pressure NS NS 
ICrEDTA clearance NS NS 





*P<0-01, °*P<0-005, °**P<0-001. 
+Calculation of Pearson correlations was performed using standard deviation 
scores after logarithmic transformation of the original data. 
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Day and night-time albumin excretion rates were 
strongly correlated (r=0-72, P<0-001). Stepwise 
addition of variables showed that duration of disease 
(P<0-05) and glycosylated haemoglobin (P<0-05) 
were predictive of daytime albumin excretion, and 
that duration of disease (P<0-02), M value 
(P<0-05), and glycosylated haemoglobin (P<0-001) 
were predictive of night-time albumin excretion. 


Children with raised albumin excretion. The night- 
time albumin excretion rates for the diabetic chil- 
dren are shown in the Figure. Regression lines for 
the normal population are also shown.’* Thirteen 
children had a raised night-time albumin excretion, , 
and four of these had a raised daytime albumin 
excretion rate. No other child had raised daytime 
albumin excretion rates. 5 
Table 3 shows that the 13 children with raised 
night-time albumin excretion rates had a significantly 
increased age (P<0-01), duration of disease (P<0-01), 
mean blood sugar concentration (P<0-001), M value 
(P<0-01), arid glycosylated haemoglobin (P<0-001) 
compared with the remainder of the diabetic 
patients, but did not have significantly different 
blood pressure or *!Cr-EDTA clearance. ` 
Nine of the 30 children who had had diabetes for 
more than five years had a raised night-time albumin 
excretion rate. Assuming that two children would be 
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Figure Night-time albumin excretion rate for the 
diabetic children superimposed upon the normal range of 
albumin excretion in normal school children. 
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Table 3 Patients with a raised night-time albumin 
excretion rate compared with the remainder of the study 
group (values, mean (SD)) 


Variable Raised excretion Normal excretion P value 
(n= 13) (n= 70) 

Sox (boys:girls) 9:4 34:36 NS 
Age (years) 13-9 (2-4) 11:2 (3-4) <0-01 
Duration of disease 

(years) 6-9 (4-1) 4-2 (3-3) <0-01 
Mean blood glucose 

(mmol) 16-4 (2-3) 12-4 (4-3) «0-001 
M Value (mmo¥l) 198 (53) 124 (78) <0-01 
Glycosylated 

haemoglobin (%) 12-3 (2-0) 10-0 (2:1) <0-001 
Systolic blood 

pressure standard 

deviation score —0-03 (0-75) —0-O4 (1-10) NS 
Diastolic blood 

pressure standard 

deviation score +1-11 (0-98) +0:75 (0-97) NS 
SICr-EDTA clearance 

mimin per 173m 140 (24) 136 (24) NS 


expected to have an albumin excretion rate more 
than two standard deviations above the mean, this is 
significant (P<Q-05). 


Systolic and diastolic blood pressure. The diastolic 
blood pressure was significantly raised. Systolic and 
diastolic blood pressures were not significantly 
correlated with any other variables. Two children 
had increased systolic blood pressure and these two 
plus eight others had increased diastolic blood 
pressure. 


Glycaemic control. There was a positive correlation 
(r=0-28, P<0-01) between duration of disease and 
glycosylated haemoglobin. There was no significant 
correlation between duration of disease and the 
mean blood sugar concentration or M value. 


Discussion 


We have examined three separate physiological 
variables, namely glomerular filtration rate, blood 
pressure, and albumin excretion. Each variable has 
a wide scatter which is partly due to the cross 
sectional nature of the study, and inter-relations 
may be weaker than they would be in a longitudinal 
study. It remains clear, however, that each variable 
behaves differently when related to glycaemic con- 
trol and duration of disease implying a degree of 
disassociation between glomerular filtration rate, 
blood pressure, and albumin excretion. 

The glomerular filtration rate was raised, and 
correlated with duration of disease but not with 
albumin excretion, blood pressure, or glycaemic 
control. The glomerular filtration rate was raised in 


51% of the children; the mean of 137 mi/minute per 
1:73m* compares well with that of Brøchner- 
Mortensen et al, who reported a mean of 138 
mi/minute per 1-73m* using a multiple sampling 
*ICr-EDTA clearance technique, and Dahlquist et 
al,’ who gave a mean of 138 mi/minute per 1-73m? 
using an inulin clearance technique. Our mean 
differs from that of Ellis et aË whose mean rate of 
123 ml/minute per 1-73m? was established using 
creatinine clearance. The patients of Ellis et aÊ had 
a longer duration of diabetes (mean 6-7 years) and 
there may be methodological problems!’ with the 
estimation of glomerular filtration rate using 
creatinine clearance in diabetic patients because 
acetoacetate can form pseudo-creatinine complexes. 
Dahlquist et af’ found no correlation between 
creatinine and inulin clearances. 

Experimentally, an acute increase in the blood 
glucose concentration leads to an increased glom- 
erular filtration rate. We were unable to document 
a relation between glycaemic control and glomerular 
filtration rate in the whole group, or when the 
patients were divided into groups of differing 
disease duration. Dahlquist et al’ showed a weak 
correlation between glycaemic control and glomeru- 
lar filtration rate in diabetic children whose duration 
of disease was less than five years. In that study 
there was no correlation between glycaemic control 
and glomerular filtration rate in children with 
duration of disease between five and 10 years, and a 
negative correlation in children whose duration of 
disease was greater than 10 years. Our own study 
data, however, indicate that the positive correlation 
between glomerular filtration rate and duration is 
not explicable in terms of worsening metabolic 
control. 

Daytime albumin excretion was not greater than 
normal but night-time albumin excretion was raised. 
The mean albumin excretion rate is difficult to 
compare directly with other studies because of 
differing collection periods or failure to correct for 
surface area. Dahlquist et al’ and Ellis et af give 
results of 24 hour urine collections as mg/24 hours 
ignoring the day and night-time differences in 
albumin excretion rates.'* Bréchner-Mortensen et 
al give a geometric mean albumin excretion rate for 
a daytime three hour collection period as 6-0 
ug/minute per 1-73m? and this compares well with 
our geometric mean daytime albumin excretion rate 
of 6-5 yg/minute per 1-73m*. Dahlquist et al’ and 
Ellis et aÊ found increased 24 hour albumin excre- 
tion in diabetic children, but Bréchner-Mortensen et 
alf found no difference between diabetic and normal 
children. Dahlquist et aľ and Ellis et aÊ have 
probably obtained high night-time values in the 24 
hour collection period which increased the mean 


albumin excretion rate to above normal values. Our 
findings of normal daytime albumin excretion rates 
and raised night-time rates explain the apparent lack 
of agreement in previous studies. Recently, and 
independently, Rowe et al? reported a raised night- 
time albumin excretion rate in 86 diabetic children 
when compared with 36 normal children. ‘There was 
no correction for surface area but their geometric 
mean of 3-2 ug/minute compares well with our 
geometric mean of 4-7 ug/minute per 1-73m*. We 
would advocate the use of urinary collections 
divided into day and night-time portions in future 
studies. 

Albumin excretion rates were correlated with 
duration of disease and glycaemic control, but not 
with glomerular filtration rate or blood pressure. 
There was no correlation between the standard 
deviation scores for day or night-time albumin 
excretion and age. Our findings contrast with those 
of Rowe et al? who document a correlation between 
night-time albumin excretion and age which may be 
partly due to the normal rise of albumin excretion 
with age.'* The calculation of standard deviation 
scores takes account of the age effect seen in normal 
children. Rowe et aľ also report that night-time 
albumin excretion correlates positively with glycosy- 
lated haemoglobin and with duration of disease. 

The positive correlations between day or night- 
time albumin excretion and glycosylated haemoglo- 
bin and between night-time albumin excretion rate 
and the M value or mean blood sugar concentration 
contrast with the findings of Dahlquist et al’ and 
Ellis et al, neither of whom showed a correlation 
between albumin excretion and glycaemic control. 
The relation remains significant for night-time 
albumin excretion, when controlled for duration of 
disease, showing that the effect acts independently 
of duration of disease. The differences between this 
study and those of Dahlquist et al’ and Ellis et aÊ 
may reflect methodological differences. Firstly, 
there are difficulties in estimating albumin excretion 
exemplified by the differences between normal and 
diabetic population means given by Dahlquist et al’ 
(10-4 and 21-5 to 38-0 mg/24 hours respectively) and 
Ellis et aÊ (5-5 and 10-1 mg/24 hours respectively). 
Secondly, there may be genuine differences between 
populations.!® Additionally, Ellis et alf used an 
unusual method of patient selection whereas we 
studied an entire clinic population. 

Diastolic blood pressure was greater than normal 
but was not significantly associated with any other 
variable. There are many difficulties inherent in the 
interpretation of blood pressure measurements; the 
procedure is open to observer bias, and blood 
pressure ‘tracks’ poorly in normal and diabetic” 
children. 
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The increase in glycosylated: haemoglobin with 
increasing duration of disease probably reflects 
improved control during remission, and these find- 
ings are in agreement with those of Dahlquist et al,’ 
who noted a negative correlation between C-peptide 
concentration and duration of disease, and C- 
peptide concentration and glycosylated haemo- 
globin. It is worth noting that the average standard 
of glycaemic control with conventional treatment in 
children’s diabetic clinics is poor. 

Thirteen children had a raised night-time albumin 
excretion rate; they have had diabetes for’ longer 
and have worse glycaemic control. We know the 
development of diabetic nephropathy is partly 
dependent on duration of disease, but whether 
duration is as important a variable when looking for 
subtle renal function changes which may be predic- 
tive of the development of nephropathy is not 
known. It is likely that the group of children with 
high night-time albumin excretion rates include 
some of the children who will develop nephropathy 
but one isolated measure of albumin excretion will 
probably not define all of the children who will 
develop this. 

In conclusion, we have confirmed abnormalities 
of renal function in diabetic children. The glomeru- 
lar filtration rate correlated with duration of disease 
but not with other variables associated with renal 
function. Albumin excretion correlated with disease 
duration and glycaemic control but not with blood 
pressure or °'Cr-EDTA clearance. Blood pressure 
was not correlated with any other variable. The 
measurement of albumin excretion rates, especially 
overnight, may provide a sensitive early indicator of 
renal damage but the glomerular filtration rate and 
blood pressure do not seem to be such discriminat- 
ory markers. Longitudinal studies are essential to 
determine whether an improvement in the poor 
metabolic control seen in diabetic children can 
reduce abnormally high albumin excretion rates and 
the incidence of diabetic nephropathy. 
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Urine albumin to creatinine ratio-response to exercise 
in diabetes 
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SUMMARY Albuminuria was studied in 40 diabetic children before and after a standardised 
exercise test, and also in 21 normal children; the results are expressed as geometric mean (95% 
range) of urine albumin:urine creatinine ratio (mg/mg). There was no significant difference 
between the mean resting albumin:creatinine ratio in the two groups, or between these ratios 
before and after exercise in the normal children. In the diabetic children, however, the mean 
urine albumin:creatinine ratio after exercise was significantiy higher than both the value before 
exercise and the postexercise value of the normal children, with 10 of 40 diabetic children 
showing a value after exercise greater than the 95% range of the geometric mean of the control 
group. 
The diabetic children were also studied by random urine albumin:creatinine ratios and split 


(erect:supine) 24 hour urine collection; none was abnormal. 


Although renal microvascular complications of dia- 
betes are rarely seen in childhood, early morpholo- 
gical changes are visible on renal biopsy within a few 
years of onset in virtually all patients;! and yet only 
30 to 35% will progress to clinical diabetic 
nephropathy.” In this 35% there is a variable ‘silent’ 
period, during which, although there is histological 
evidence of advancing nephropathy, proteinuria is 
not detectable by standard clinical methods using a 
reagen: strip (Albustix, Ames), and once overt 
proteinuria is established there is a relentless fall in 
glomerular filtration rate towards end stage renal 
failure within a few years.! ? 

Several studies, mainly in adults, have shown that 
before the onset of overt proteinuria, many dia- 
betics have a higher mean urinary albumin excretion 
rate than normal subjects, and that this early 
‘microalbuminuria’ is at least partially correctable 
by strict metabolic control.* Other studies have 
delineated low and high risk groups for the develop- 
ment of diabetic nephropathy on the basis of 
overnight albumin excretion rates before the onset 
of overt proteinuria.” 

Exercise increases urinary albumin excretion. 
During exercise it seems likely that the glomerulus 
becomes leaky when a higher filtration pressure 
operates. If the membrane is already abnormal or 


stressed in some way the increased leak will occur at 
a lower threshold and to a more noticeable degree. 
Thus it may be possible to identify a subgroup within 
the diabetic population at particular risk of develop- 
ing diabetic nephropathy at the early stage of 
slightly raised albumin excretion using exercise as a 
probe to unmask latent glomerular damage. 

Previous studies have been mainly in adults and 
have involved the use of albumin clearance or 
excretion rates;°? these studies are difficult to. 
perform in children because of the problems of 
collection of accurately timed and measured 
volumes of urine. 

The use of the urine albumin: urine creatinine 
ratio minimises the errors due to variations in the 
glomerular filtration rate and has been shown to be 
a useful measure of overall glomerular permeability ,!° 
although it does not take account of nephron 
hyperfiltration or tubular reabsorption. The albu- 
min:creatinine ratio on random specimens has been 
shown to correlate well with the albumin excretion 
rate? |! and has the advantage of not requiring 
timed and measured urine collection. 

In this pilot study the urine volumes and collec- 
tion times for diabetic children were noted and 
blood samples were taken before the start of 
exercise to allow comparison between the albumin: 
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creatinine ratio and albumin excretion rate, and 
between creatinine clearance before and after exer- 
cise. 


Patients and methods 


Forty children (16 boys and 24 girls) with insulin 
dependent diabetes were chosen from a total clinic 
population of 70, selected within the age range of 8 
to 16 years so as to be able to use the bicycle 
ergometer. Their clinical characteristics, shown as 
mean and range, were: age 12-6 (8-3 to 15-6) years, 
duration of diabetes 3-9 (0-2 to 11-9) years, height 
167 (124 to 182) cm, weight 49-6 (23 to 71) kg, 
glycosylated haemoglobin 12-4 (6-2 to 17-5)%. 

None had a history of urinary tract infection, all 
had normal blood pressure, and all had consistently 
negative results for urinary protein when the 
samples were tested with Albustix. At the time of 
testing ail had sterile urine and normal urine 
microscopy. None of the postpubertal girls was 
menstruating at or around the time of the test. 

Twenty one normal children from local schools 
were used as controls for the exercise test: 11 boys 
and 10 girls, age 13-6 (12-0 to 15-3) years, height 161 
(137 to 169) cm, and weight 51-7 (39 to 70) kg. 

Both normal and diabetic subjects performed a 
standardised exercise test on a bicycle ergometer. 
Each child was asked to empty the bladder on 
arrival; a random urine sample and midstream 
sample of urine were obtained. The child then spent 
one hour at rest (sitting) before emptying the 
bladder to provide the pre-exercise urine sample 
and then performed a 15 minute period of exercise 
on the bicycle ergometer at 2 watts/kg body weight, 
followed by a further 45 minutes sitting at rest, at 
the end of which a final urine sample was collected. 

The urine samples were assayed for albumin using 
-a double antibody radioimmunoassay,!? and for 
creatinine by standard picric acid autoanalyser 
technique (SMA 1260). Blood was assayed for 
creatinine, albumin, and glycosylated haemoglobin 
(Corning). 

In addition, the diabetic group was also studied 
with multiple random urine samples collected on 
clinic visits and a timed 24 hour urine collection split 
into daytime (erect) and overnight (supine) samples 
collected during the 24 hours before the exercise 
test. : 

Data on albumin excretion expressed as the 
albumin excretion rate or albumin:creatinine ratio 
were not normally distributed and have been log 
transformed to achieve a Gaussian distribution for 
statistical analysis. The geometric means and 95% 
range limits quoted are derived from the antilog of 
the mean ofthe transformed data and twice its 


: 
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standard deviation. Data on creatinine clearance 
expressed as ml/minute per 1-73 m° were normally 
distributed and are quoted as arithmetic mean (SD). 
Statistical analysis has been-carried out using paired 
and Student’s f tests and correlation coefficients. 

Ethical permission for the study was obtained 
from the Northampton General Hospital Ethical 
Committee. 


Results 


Exercise test. There was no significant difference 
between the mean pre-exercise albumin:creatinine 
ratio for the diabetic and the control groups, and no 
significant difference between the mean albumin: 
creatinine ratios before and after exercise in .the 
control group (Table 1). The diabetic children - 
showed a significantly higher mean ratio after 
exercise, however, compared with both their pre- 
exercise values (P<0-0001) and the post-exercise 
value for control children (P<0-004). The untrans- 
formed urinary albumin:creatinine ratios for indi- 
vidual children are shown in the Figure. 

Most of the diabetic children did not show an 
increase in the urinary albumin:creatinine ratio with 
the stress of exercise, but some seemed to show an 
increase after exercise which was not seen in the 
control group. Ten of 40 children with diabetes had 
an increase in this ratio after exercise greater than 
the 95% range for the control group. 


Table 1 Urinary albumin:creatinine (UA/UC) and 

albumin excretion rate (AER) values (geometric mean 
(95% range) and creatinine clearance (mean (SD)) for 
diabetic and control children before and after exercise 


Control children Diabetic 
(n=21) children 
{n40} 
UA/UC before exercise O-OLL «NS 0-009 
(mg/meg) ae 032) Oe 
NS P<0-0001 
4 } 
UAJUC after exercite 0-009 0-016 
(mg/mg) (0-003-0-027)+-P<0-004+  (0-003-0-089) 
AER before exercise — 5-55 
(ug/min) (1-38-22-25) 
t 
P<<1+-001 
} 
AER after exercise — 9-5] 
(g/min) (0-98-63-36) 
Creatinine clearance before — 110 (28) 
exercise (m¥min per t 
1-73 NS 
J 
Creatinine clearance after  — 109 (28) 
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Figure Urine albumin:urine creatinine ratio (UA/UC) 
before and after exercise for control children (n=21) and 
children with diabetes (n=40). The geometric mean and 
95% range for each group is shown. 


There is close correlation between values for the 
albumin excretion rate and the urinary albumin: 
creatinine ratio both before (r=0-79, P<0-0001) and 
after exercise (r=0-92, P<0-0001), and similar 
results are found using the albumin clearance or 
albumin excretion rate rather than the albumin: 
creatinine ratio as the measure of albuminuria. 

The increase in albuminuria is not accounted for 
by a change in creatinine clearance as there was no 
significant difference between the clearances before 
and after exercise in the group as a whole (before 
exercise 110 (28) ml/minute per 1-73 m; after 
exercise 109 (28) ml/minute per 1:73 m?) nor in the 
subgroup with a high albumin:creatinine ratio after 
exercise (before exercise 104 (26) ml/minute per 
1-73 m?; after exercise 102 (29) ml/minute per 
1-73 m’). 


Random urinary albumin:creatinine ratio. Each 
child with diabetes had random urine samples 
collected at various clinic visits (mean number of 
samples per patient 4-5; range | to 9). Most of the 
random urinary albumin:creatinine values for the 
diabetic children fell within the ranges established in 
our normal group, both at rest and after exercise 
(0-003 to 0-032). Eight of the diabetic children, 
three of whom had raised albumin:creatinine values 
after exercise, showed a single random ratio above 


the range of our normal group. There was wide 
variation in random urinary albumin:creatinine 
values within individual patients, and the mean 
random ratio for those who responded abnormally 
to exercise did not differ significantly from that of 
the rest of the group. 


Split 24 hour urine samples. Each diabetic patient 
collected a timed 24 hour urine sample before the 
exercise test, split into daytime (erect) and over- 
night (supine) samples. 

All 40 children with diabetes had normal serum 
creatinine concentrations and would be expected to 
have normal or high creatinine clearance at this 
stage of the disease. Creatinine clearance values of 
less than 60 ml/minute per 1-73 m? were, however, 
calculated on five overnight and three daytime 
collections, and seven patients showed a variation of 
greater than 50% between overnight and daytime 
values. Combining these factors a minimum of eight 
of 40 of the 24 hour collections were thought to be 
inaccurate due to collection errors. Although this 
inaccuracy affects calculation of creatinine clearance 
and the albumin excretion rate, the urinary albumin: 
creatinine value should be relatively unaffected. The 
eight inaccurate collections have been omitted from 
calculations and correlations of creatinine clearance 
and albumin excretion rate. 

There was close correlation between urinary 
albumin:creatinine and albumin excretion rate 
values on both erect (r=0-881, P<0-0001) and 
supine collections of urine (r=0-832, P<0-0001). 
Although there was a trend towards lower albumin 
excretion in overnight compared with daytime 
specimens as measured by the urinary albumin: 
creatinine ratio and the albumin excretion rate, this 
did not reach significance in the group as a whole or 
in the two subgroups of normal and abnormal 
responders to exercise (Table 2). 

Comparing split 24 hour urine data in the sub- 
group of patients with a high urinary albumin: 
creatinine ratio after exercise (greater than 0-027) 
with values of patients with a normal ratio after 
exercise, there was no difference between the two 
groups for values of erect or supine creatinine 
clearance or supine urinary albumin:creatinine and 
albumin excretion rate values. Values of erect 
albuminuria showed a trend to be higher in the 
subgroup with a high albumin:creatinine ratio after 
exercise; reaching significance expressed as erect 
albumin excretion rate (P<0-02) but just failing to 
reach this when expressed as erect albumin:creati- 
nine (P=0-051). 

There was no significant difference in creatinine 





clearance, between either ere supine samples 
or between the subgroups NIVAN 
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Table 2 Erect (daytime) and supine (overnight) urinary 
albumin:creatinine (UA/UC) and albumin excretion rate 
(AER) (geometric mean (95% range)) and creatinine 
Clearance (mean (SD)) for all diabetic group and for 
subgroups with high or normal UA/UC after exercise 


UAIUC AER Creatinine 
{mgimg) (ugimin) clearance 
(ml/min 
1-73 r°) 
Erect 0-009 5-47 109 (26) 
(0-002-0:045) (1-00-23-79) 
All diabetic children NS NS NS 
Supine 0-008 4-55 109 (23) 
(0-003-0-025) (1+17—17-71) 
Patients with 0-016 10-9 105 (29) 
VA/UC> 0-027 (0-002-%11) (1°2-101-6) 
mg/mg after 
exercise 
Erect NS P<0-02 NS 
Patients with 4-2 111 (25) 
VAIUC<0-027 (0-002-0-029}  (1-4-12-2} 
mg/mg after 
exercas 
Patients with 6:9 109 (23) 
VAIUC> 0027 (0-002-0-044)  (1-4-11-7) 
mg/mg after 
exercise 
Supine NS NS NS 
Patients with 39 110 (23) 
UA/UC<0-027 (0-003-0-020) (1-2-12-0) 
mg/mg after 
exercise 


There was no correlation between albumin:creati- 
nine or albumin excretion rate for erect specimens 
and patient age, duration of diabetes, or glycosy- 
lated haemoglobin. Similarly, there was no correla- 
tion between the albumin:creatinine ratio or the 
albumin excretion rate on supine specimens and 
duration of diabetes or glycosylated haemoglobin. 
There was, however, a slight correlation between 
supine albumin excretion rate and patient age 
(r=0-373; P<0-05); supine albumin:creatinine ratio 
failed to reach significance. 


Discussion 


A proportion of the diabetic children studied 
showed an increase in urinary albumin excretion 
after exercise which was not seen in the control 
group. The diabetic children all had a resting urinary 
albumin:creatinine ratio within the normal range 
but in 10 of 40 the ratio after exercise was greater 
than the 95% range of the normal geometric mean 
(0-027 mg/mg) established by the control group. 

None of these 10 children would have been 
consistently identifiable on random urinary albumin 


measurement and none would have been categor- 
ised as abnormal on 24 hour or overnight urine 
albumin excretion.'° There was no significant differ- 
ence between the two groups of diabetic children 
with high or normal ratios after exercise in terms of 
duration of disease (mean (SD), 5-6 (3-7) years v 4-7 
(3-2) years respectively or glycosylated haemoglobin 
(11-9 (2:6)% v 11-2 (2:3)% respectively). 

The group with a high urinary albumin:creatinine 
ratio was slightly older (mean (SD), 13-8 (1-6) years 
v 12-2 (1-8) years; P<0-02), seven were girls (five 
postpubertal) and three were boys (all postpubertal). 
The slight excess of girls in the abnormal group 
(original sex ratio of group 1:5:1) raises the possibility 
of contamination by vaginal secretion of post 
exercise samples in postpubertal subjects, but the 
increase was not seen in postpubertal control girls 
and the albumin specific assay should minimise this 
error. 

A previous study of albuminuria in a population 
of normal children has shown higher albumin 
excretion in girls than boys, and in daytime urine 
than in overnight urine.” A slight increase in 
albuminuria with age was shown if expressed as the 
albumin excretion rate but not as the albumin: 
creatinine ratio, although the authors also found 
good correlation between these two values. 

Studies in adult patients have shown an increased 
mortality and morbidity in diabetic patients with an 
overnight albumin excretion rate above 30 pug 
minute." All our patients had an overnight albumin 
excretion of less than 30 pg/minute and only four 
had an overnight rate greater than 7 pg/minute 
(above the 95% range established in normal children 
range),? three of whom also had a high urinary 
albumin:creatinine ratio after exercise. 

Improved blood glucose control by the use of 
continuous subcutaneous insulin infusion has been 
shown to correct exercise induced albuminuria in 
adults.” The use of the albumin:creatinine ratio and 
an exercise stress test to unmask latent glomerular 
disease provides an easily performed outpatient test 
for diabetic patients that may serve to identify those 
children at particular risk of developing overt 
diabetic nephropathy, and thereby allow interven- 
tion at a stage when these early changes may be 
reversible by strict metabolic control. The relevance 
of these findings will, however, only be apparent 
after long term follow up. 


Grateful thanks are due to Hannah Dhar for the laboratory 
estimations of urinary albumin and to Belinda Moss for preparation 
of the manuscript. 
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Commentary 


V MATTI VEHASKARI 


Washington University School of Medicine, 
St Louis, USA 


Paediatricians may not always be aware that nearly 
half of all diabetic children will eventually develop 
diabetic nephropathy. Once present, it defies all 
treatment progressing almost without exception to 
end stage renal disease. Diabetic nephropathy is 
rarely seen in paediatric practice because the first 
clinical sign of it, proteinuria, is not evident until the 
duration of juvenile diabetes mellitus exceeds 10 
years. 

The issue of diabetic nephropathy is, however, 
brought much closer to those caring for diabetic 
children by the recent findings indicating tha subtle 
renal functional changes may be present from the 
very onset of diabetes. In adult diabetics, the 
presence of two early abnormalities seems well 
established. Firstly, there is an increase in the 


glomerular filtration rate. Since the total number of 
glomeruli does not increase, some or all glomeruli 
must be hyperfiltrating. Secondly, although the 
urinary total protein excretion may be within normal 
limits, small increases in albumin excretion can 
often be documented. This ‘microalbuminuria’ has 
been shown to occur in some patients only with 
physical exercise, while in others even the baseline 
albumin excretion is slightly increased. 

Two reports in this issue of the Archives extend 
these observations to the paediatric age range. 
Davies et al show that approximately one half of 
their diabetic children had increased glomerular 
filtration rates and that resting urinary albumin 
excretion was increased in 13 of the 83 subjects. In 
contrast. Jefferson et al were unable to confirm the 
increase in baseline albumin excretion in their 
smaller group of children, but they showed an 
abnormally high excretion in response to controlled 
exercise in 10 of 40 children. 

Based mainly on experimental work, a tentative 
hypothesis has been put forward to explain the 
development of diabetic nephropathy. According 
to the hypothesis, hyperglycaemia or some other 
aspect of the metabolic disorder leads initially, 
perhaps via a hormonal mediator, to intrarenal 
haemodynamic changes and hence to an increased 
glomerular filtration rate. The accompanying in- 
crease in albumin excretion may result from the 
same haemodynamic changes. At a single nephron 
level, longstanding hyperfiltration is detrimental to 
the glomeruli, leading to gradual glomerular scler- 
osis and destruction; the onset of this phase is 
marked by the appearance of clinical nephropathy 
with heavy proteinuria followed by a steady decline 
in renal function. 

The hypothesis immediately raises two important 
questions regarding the clinical studies. Are the 
patients with the subtle abnormalities the same ones 
who later develop diabetic nephropathy? And if so, 
can the progression be prevented by early interven- 
tion, for example by strict metabolic control or other 
manoeuvre that might abate the hyperfiltration? 
Preliminary data on adult diabetics suggest that 
resting microalbuminuria is indeed a predictor of 
diabetic nephropathy: similar information on 
exercise induced microalbuminuria is not available. 
Short term treatment with continuous subcutaneous 
insulin infusion brings both resting and exercise 
induced microalbuminuria towards normal, but 
the proof that this has anything to do with successful 
prevention of diabetic nephropathy must await the 
results of long term intervention studies. Whether 
the supranormal glomerular filtration rate is de- 
creased by switching from conventional insulin 
treatment to continuous infusion is not clear. 
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In support of the hyperfiltration theory, a fasci- 
nating case report describes a diabetic with unilat- 
eral renal artery stenosis that prevented hyperfiltra- 
tion from occurring in the affected kidney; at 
necropsy, diabetic nephropathy was found only in 
the opposite kidney. The lack of correlation be- 
tween glomerular filtration rate and albumin excre- 
tion reported by Davies et al, on the other hand, is 
not entirely consistent with the hypothesis. More- 
over, it is a common clinical experience that some 
diabetics with poor metabolic control never develop 
nephropathy while others with good balance seem 
destined for renal failure; clearly, hyperglycaemia 
cannot be the only factor. Thus, the interpretation 
of the clinical data in light of the hyperfiltration 
theory must be done with caution. 

Even from a practical point of view, there would 
be many problems in trying to apply the new 
information to routine care. Identifying patients 
who are at risk of developing diabetic nephropathy 
is not as simple as might be understood from some 
reports. The relation between resting and exercise 
induced microalbuminuna in predicting diabetic 


nephropathy is unclear. When dealing with border- 
line or minimally increased albumin excretion rates, 
the accepted normal range becomes important; 
ideally, one should utilise age and sex related values 
from the same laboratory recognising the logarithmic 
distribution of urimary protein excretion. Many 
patients would be difficult to classify because of 
fluctuations in the microalbuminuria with some 
values falling in the normal range, and most 
importantly, there is no proved effective interven- 
tion currently available for the at risk group. 
Screening of all diabetic children for microalbumi- 
nuria seems therefore premature. 

Nevertheless, the emerging concept of diabetes 
and the kidney is an exciting one and shall with 
further research undoubtedly lead to modifications 
in the treatment of juvenile diabetes. If glomerular 
hyperfiltration does become the villain that has to be 
suppressed to prevent diabetic nephropathy, new 
innovative approaches could evolve from studies on 
experimental diabetes; for example hyperfiltration 
in animals can be reduced by low protein diet or by 
surgical constriction of renal blood vessels. 
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Bedtime insulin injections: an alternative regimen 


F R J HINDE AND D I JOHNSTON 


Children’s Department, University Hospital, Queen’s Medical Centre, Nottingham 


SUMMARY Sixteen children (aged 3 to 12 years) participated in a 12 month crossover study 
comparing bedtime with teatime insulin injections in an endeavour to reduce morning 
hyperglycaemia. Blood glucose values were lower at lunch and at teatime on the later injection, 
but higher at bedtime and midnight. There was no overall change in glycosylated haemoglobin. 
Despite more frequent mild hypoglycaemic attacks, parents preferred the convenience of the 
later injection. Analysis.of individual children’s glycosylated haemoglobin values showed that 
those whose metabolic control improved on the later injection were younger and went to bed 
earlier, indicating that this regimen may have a place in the management of younger children with 


diabetes mellitus. 


In recent years the evidence relating glycaemic 
control to long term complications has increased,’ 
and the patient now considered ‘well controlled’ is 
one whose blood glucose and glycosylated haemo- 
globin values are as close to the physiological range 
as is compatible with an acceptably normal lifestyle. 
This goal is rarely attained in practice, and is 
particularly challenging for the paediatrician.* 

One of the major barriers to improved glycaemic 
control on conventional once or twice daily insulin 
regimens is the so called ‘dawn phenomenon’.° This 
consists of a rise in the blood glucose concentration 
starting in the early hours of the morning and 
continuing after breakfast, causing the midmorning 
blood glucose peak so frequently seen in insulin 
dependent patients. Initial experience with con- 
tinuous subcutaneous insulin infusions suggested 
that this rise could be reduced by maintaining 
constant insulin values overnight,* and it is common 
experience that twice daily insulin regimens fail to 
provide adequate insulin concentrations in the latter 
part of the night. A three injection study performed 
in adults, delaying the evening injection of in- 
termediate acting insulin from the evening meal to 
bedtime, reduced the early morning glucose rise but 
failed to improve glycosylated haemoglobin values.” 

Children are less likely to tolerate multiple 
injections than adults, and the interval between 
their evening meal and bedtime is shorter. We have, 
therefore, studied the effects of delaying the second 
injection of insulin from before the evening meal to 
bedtime in a group of under 12 year old children in 
their normal home environment. 


Methods 


Patients. Nineteen prepubertal children were 
selected from the Nottingham Children’s Diabetic 
Clinic (Table 1) on the grounds of age and duration 
of diabetes. All patients and parents consented to 
take part in the study, which had lacal ethical 
committee approval. These ‘compliant’ patients had 
glycosylated haemoglobin values slightly below our 
clinic mean (11-4%). One patient withdrew during 
the ‘run in’ period and two further children were 
subsequently excluded when it became apparent 
that they could be optimally controlled on a single 
daily injection of insulin. Sixteen children com- 
pleted the study; none had any other metabolically 
relevant disorder. The only child admitted to 
hospital during the trial had an exacerbation of his 
asthma; this did not seem to alter his diabetic 
control. 

All children had normal creatinine, urea, and 
electrolyte concentrations. All had normal blood 
pressure with no evidence of microvascular com- 
plications. Postprandial C peptide concentrations 
were uniformly low. 

At entry to the study all children were being 
treated with twice daily highly purified pork insulin, 
using a mixture of intermediate and short acting 
insulin in the morning and intermediate (with or 
without short acting) before their evening meal 
(regimen A). 


Procedure. After a four month run in period the 
children were randomised into two groups. One 
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Table 1 Patient details at randomisation 








Case Sex Age Diabetes Glycosylated Insulin dase Pastprandial 
no (years) duration haemoglobin (Uikglday) C peptide 
(years) (%) (nmolll) 

2 M 10-6 39 12-9 0-72 0-08 

3 F 5-0 3-6 10-6 1-00 0-02 

4 M 9-2 3-5 54 1-16 0-02 

5 M 65 32 11-9 0-77 0-02 

6 M 3-1 1-8 10-5 0:75 0-02 

7 M 11-6 3-0 8-7 0-91 0-10 

8 M 10-9 24 11-3 1-07 <0-01 

9 M 6-7 4-6 8-5 0-81 0-02 
10 M 3-8 2-4 10-9 0-75 0-02 
11 M 4-4 2-4 6-4 0-79 0-02 
12 F 11-6 3-6 11-7 1-26 <0-01 
15 F 10-6 2:2 12-5 0-75 0-02 
16 M 10-8 38 11-4 1:33 0-02 
17 F 7-5 1-9 10-4 0-44 0-06 
18 M 8-0 47 10-1 1-00 0-02 
19 M 7-6 55 12-8 0-80 0-02 
Mean 7-9 33 10-6 0-89 
sD 28 1 1:7 0-22 y 
Range 3-1-11-6 1-8-5-5 6-4-12-9 0-44-1-33 


“Adult fasting reference range (0:18-0:52 nmol/l). 


group received the standard regimen described 
above (regimen A). The other group received a 
normal ‘mixed’ morning injection, no insulin before 
their evening meal, and an injection of intermediate 
acting insulin only given shortly before bedtime 
(regimen B). After four months the children were 
switched over to the alternative treatment regimen 
for the final four month treatment period. 

Clinic visits coincided with randomisation and the 
completion of both study periods. Children were 
also visited at home at monthly intervals throughout 
the study. During the run in period efforts were 
made to optimise metabolic control, and in particu- 
lar to achieve the lowest fasting blood glucose 
concentrations possible without producing nocturnal 
hypoglycaemia. 

The total insulin dose was kept constant through- 
out both study periods by increasing the morning 
dose of intermediate acting insulin to compensate 
for the loss of the evening short acting insulin in 
regimen B. Parents were advised not to administer 
short acting insulin with the bedtime injection. 


Monitoring. At each clinic attendance or home visit 
details of diabetic symptoms, hypoglycaemic epi- 
sodes, insulin dose, and home blood glucose 
monitoring were obtained and a capillary blood 
sample taken for measurement of glycosylated 
haemoglobin. 

The children were asked to provide a four point 
blood glucose series (three preprandial and one 
bedtime measurement) each week, as well as twice 
monthly midnight and 3 am measurements. All 


children used BM-Test-Glycemie 20-800 sticks 
(Boehringer-Mannheim) for their blood glucose 
monitoring. On the three mornings before each 
consultation fasting blood samples were collected 
into Sarstedt capillary tubes and stored in their 
domestic refrigerators until shortly before labora- 
tory blood glucose analysis. 

Height and weight were measured at each clinic 
visit and a two hour postprandial specimen of 
venous blood was obtained on one occasion for 
routine biochemistry and C peptide assay. 


Laboratory methods. Blood glucose was analysed 
with a glucose oxidase electrode (Yellow Springs 
Instruments). Blood for glycosylated haemoglobin 
analysis was taken into EDTA tubes, the cells were 
then washed in 0-85% saline, separated, and lysed in 
an acid haemolysing solution within two hours of 
sampling. The lysate was stored at 4°C until ana- 
lysed by an electrophoretic method (Gelman 
Sciences). Each specimen was analysed twice with 
different membranes and the results presented are 
the average of the two readings. Blood for C peptide 
estimation was taken into Trasylol (Bayer), separated 
immediately, and the plasma stored at —18°C until 
analysed by radioimmunoassay.’ 


Questionnaire. At the end of the study all parents 
completed a questionnaire comparing the effect of 
the two regimens on blood sugar control, problems 
with hypoglycaemia, and convenience and were 
asked to express their overall preference. All 
answers were on a 5 point scale: 3=no difference, 2 
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and 4=one regimen better, 1 and 5=one regimen 
much better. 
Statistical tests used are mentioned in the text. 


Results 


Blood glucose. Blood glucose profiles remained 
constant throughout the course of reach treatment 
regimen (Friedman two way analysis of variance). 
The values at individual time points, however, did 
not conform to a normal distribution. Results are 
therefore expressed as the median values of all 
children’s median values for each time point. 
Quartile values are indicated in Fig. 1. P values 
shown are derived from Wilcoxon matched pairs 
signed ranks tests. 

The two regimens produced different blood glu- 
cose profiles (Fig. 1). Home measured fasting blood 
glucose concentrations tended to be lower on 
regimen B than on regimen A (6-6 v 8-6 mmol/l; 
NS). The Sarstedt tube glucose concentrations 
showed a similar trend. At lunch time, blood glu- 
cose was significantly lower on regimen B than on 
the regimen A (7-1 v 9-8 mmol/l; P<0-02), and this 
difference remained true at teatime (9-1 v 10-2 
mmol/l P<0Q-004). By bedtime the direction of the 
difference had reversed and blood glucose concen- 
trations were lower on regimen A than on regimen 
B (10-4 v12-3 mmol/l; P<0-001). This gap was less 
apparent by midnight (9-8 v 11-5 mmol/l; P<0-03), 
and not statistically significant by 3 am (7-7 v 9-0 
mmol/l; NS). 
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Fig.1 Blood glucose profiles on regimens A and B. 
P values—-Wilcoxon matched pairs sign rank test. 


Table 2 Insulin dose and frequency of hypoglycaemic 
episodes on evening meal (regimen A) and bedtime 
(regimen B) injections (mean (SEM)) 


Regimen A Regimen B Significance® 
Total insulin dose 
(Ufkg/day) 0-87 (0-05) 0-84 (0-06) NS 
% Total insulin dose 
taken as: 
Morning short acting 18-8 (2-3) 16-4 (2-4) NS 
Morning intermediate 
acting 51-4 (3-0) 61-1 (2-8) <0-001 
Evening short acting 6:1 (1-5) 0 
Evening mtermediate 
acting 23-7 (1-7) 22-6 (1-5} NS 
Hypoglycaemic attacks 
(No/pt per 4 months) 
Mild §-25 (2-4) 7-25 (2-9) <0-04 
Moderate 038 (0-16) 0-81 (0-38) NS 
Severe 0-13 (0-09) 0-25 (0-11) NS 


“Student's paired ¢ test. 


Hypoglycaemic episodes (see Table 2) 

These were categorised as: mild=mild symptoms 
rapidly relieved; moderate=made the child unwell, 
caused an upset to family routine; severe=requiring 
glucagon, intravenous dextrose, or admission to 
hospital. There was a higher frequency of mild 
episodes on regimen B (P<0-04), but no difference 
in the incidence of moderate or severe episodes. 


Anthropometry 
There was no significant difference in the height or 
weight velocity on the two treatment regimens. 


Glycosylated haemoglobin 

Because changes occurred within treatment periods, 
the figures analysed are the mean values from the 
last two months on each regimen. The mean 
glycosylated haemoglobin values on regimen B (9-88 
(0-34) SEM) were not significantly different to those 
on regimen A (9-61 (0-23) SEM) (Student’s paired 
t test). Some children showed considerable changes 
on the two regimens, seven having lower values on 
regimen B and nine on regimen A. Inspection of 
these results suggested that the younger children 
were more likely to improve on regimen B (Fig. 2). 
To assess the relative importance of age and other 
possible indicators of which children were likely to 
improve on regimen B, Spearman correlation 
coefficients were calculated between the change in 
glycosylated haemoglobin on the two regimens and 
other factors. No clear relation was established 
between changes in glycosylated haemoglobin and 
randomisation values of: duration of diabetes, fast- 
ing blood glucose, insulin dose per kilogram, and 
percentage of total daily insulin dose given as even- 
ing short acting insulin (Table 3). There were, how- 
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Fig.2 Individual changes in glycosylated haemoglobin 
values on regimens A and B. 


Table 3 Correlations of change in glycosylated 
haemoglobin with patient details" 


Spearmans ‘rx’ Significance 

Age at randomisation (years) ~0-56 <6-2 
Duration of diabetes O11 NS 
Bedtime (decimal 24 hour clock) ~0-68 6-002 
Tea-bed interval (bours) 0-58 <0-01 
Insulin dose at randomisation (U/kg) -0-04 NS 
Gtycosylated 

at randomisation (% ~051 <0-05 
Fasting blood glucose at randomisation 

(mmol) ~0-35 NS 
Amount of short acting Insulin on 

regimen A (% total daily dose) 0-09 NS 


*Change in glycosylated seg A haemoglobin value on 


regimen A—valne on regimen 
\ 


ever, negative correlations with glycosylated 
haemoglobin at randomisation, age, the time of the 
bedtime injection, and the tea-bed interval. This 
suggests that the children who did better on regimen 
B had lower glycosylated haemoglobin values at 
randomisation, were younger, and went to bed 
earlier than those whose control deteriorated. 


Parent questionnaire. Parents did not distinguish 
between the regimens on the grounds of blood 
glucose control or hypoglycaemia. The parents of 11 
children viewed regimen B as more convenient, and 
nine requested that their child continue on this 
regimen after completion of the trial. 


Discussion 


The exact aetiology of the dawn phenomenon 
remains unclear. Recent experience with continuous 


subcutaneous insulin infusion® supports evidence 
from closed loop systems” of the need for an 
increase in insulin delivery in the early hours of the 
morning. Discoveries of a similar phenomenon 
in non-insulin dependent diabetics!’ and non- 
diabetics’ endorse the possibility of a circadian 
fluctuation of insulin metabolism! or counter reg- 
ulatory factors.’ Evidence for the existence of the 
dawn phenomenon is apparent in previous studies of 
conventional insulin regimens in childhood.'* © 

While continuous subcutaneous insulin infusion is 
likely to reduce the magnitude of the dawn 
phenomenon,” these devices are at present largely 
research tools and doubts remain about their 
safety'® and particularly their acceptability in 
childhood.” 

Most of our patients on twice daily insulin * 
regimens have both injections within nine hours, 
and it would not be surprising if the smaller evening 
injection failed to suppress glycaemia for the re- 
maining 15 hours. We therefore examined a more 
equally spaced regimen in younger children whose 
evenings are shorter, and whom we suspect to be 
more resistant to the three of four injection regi- 
mens advocated for older patients.’ 

The midmorning blood glucose peak produced by 
the dawn phenomenon proved impossible to assess 
directly in school aged children leading a normal 
life. Regimen B, however, produced significantly 
lower lunch time blood glucose concentration, 
which, coupled with the slightly lower values seen 
before breakfast, could be interpreted as attenua- 
tion of the dawn phenomenon. The lower blood 
glucose concentrations seen before the evening meal 
on regimen B probably reflect the higher dose of 
moming intermediate acting insulin (Table 2). The 
pronounced evening peak on regimen B is a 
predictable consequence of omission of the evening 
short acting insulin. Overall glycaemic control, as 
measured by glycosylated haemoglobin, did not 
change, suggesting that this evening glycaemic peak 
on regimen B was balanced by lower blood glucose 
concentrations during the day. 

The increase in mild hypoglycaemic episodes on 
regimen B was not seen as a problem by parents. 
Many of these episodes occurred during the first 
month on the regimen, when parents responded to 
the higher bedtime blood glucose values by adding 
short acting insulin to the injection. Parental and 
child preference for regimen B was marked, and 
several families were reluctant to revert to regimen 
A at the end of the study, despite acknowledging 
clear benefits to metabolic control. 

Regimen B did not alter glycosylated haemoglo- 
bin over the group as a whole. Presumably the 
excess evening glycaemia on regimen B balanced the 
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higher morning glucose values seen on regimen A. It 
is possible, however, that greater changes in gly- 
cosylated haemoglobin might be observed in a less 
selected population. 

If regimen B were to reduce the dawn phe- 
nomenon, those subjects with the highest fasting 
blood glucose concentrations might be expected to 
benefit most. Our results do not support this. It is, 
however, difficult to correlate fasting with midmorn- 
ing blood glucose values, and other factors—the 
morning dose of short acting insulin, the nature and 
quantity of carbohydrate consumed at breakfast, 
are likely to be equally important. 

The strongest correlations with change in glycosy- 
lated haemoglobin were bedtime, tea-bed interval, 
and age. Age shows the weakest relation, but is 
likely to be most useful clinically. In this study seven 
of nine children below 8 years of age improved on 
regimen B. 

There are published reports concerning appro- 
priate insulin regimens for children. Most authors 
suggest initial management with a single injection of 
intermediate acting insulin, with later introduction 
of morning short acting insulin and an evening 
injection as appropriate." P % Regimens must, 
however, be tailored to individual needs,’? and age 
and duration of diabetes are likely to be important 
determinants. 

We therefore believe that bedtime injections of 
intermediate acting insulin are a safe, convenient, 
-and acceptable alternative to teatime injections for 
the younger child, and are likely to improve 
metabolic control in the under 8 year old child. 


We thank Dr E J Hiller for allowing us to study patients under her 
care, Margaret Evans for blood glucose estimations, Dr J Ambler 
for performing glycosylated haemoglobin assays, Ian Hanning for 
C peptide measurements, Sheila Nardi for typing the manuscript, 
and Dr Penny Standen for statistical advice. F R J Hinde is a Novo 
Research Fellow. 
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Prospective study of children exposed to variable 
amounts of alcohol in utero 


G LARSSON, A-B BOHLIN, AND R TUNELL 
Departments of Psychiatry and Paediatrics, Karolinska Institute, Huddinge Hospital, Stockholm, Sweden 


SUMMARY Forty children exposed to variable amounts of alcohol in utero and 40 control children 
were studied. All mothers had been enrolled in an antenatal programme aiming to identify and 
reduce alcohol use and abuse during pregnancy. Follow up was at the median age of 22 (18 to 27) 
months. A significant reduction in intrauterine growth was seen in children born to alcoholic 
mothers. Three of six children continuously exposed to high amounts of alcohol throughout fetal 
life showed growth retardation and physical abnormalities characteristic of fetal alcohol 
exposure, while infants whose mothers had stopped drinking did not suffer these effects. 
Psychological or behavioural disturbances were found in all but one of 13 children born to 
alcoholic mothers. The home environment during the first two years did not compensate for the 
effects of fetal alcohol exposure. Mothers classified as excessive drinkers but not abusers all 
reduced their alcohol consumption after the first trimester. Their children did not differ from 
controls with regard to physical development or behaviour but many were retarded in speech 


and, in addition had a more unstable family background. 


A large number of reports describing the teratogenic 
effects of alcohol have been published since identi- 
fication of the fetal alcohol syndrome in 1973.’ 
Clinical research shows that offspring of mothers 
who consume large quantities of alcohol during 
pregnancy are at high risk of physical and mental 
deficiencies.” > Few prospective studies, however, 
deal with the fetal effects of interrupted alcohol 
consumption during pregnancy as a result of an 
Intervention programme. 

An antenatal programme was started to help 
pregnant women stop alcohol abuse thereby 
reducing the effects of alcohol on the fetus. A 
detailed report of this programme has been pub- 
lished elsewhere.* In Sweden, 99% of pregnant 
women attend a local maternal health clinic for 
antenatal care and two of these clinics were involved 
in this programme. The midwives cooperated with 
two social workers who interviewed all pregnant 
women on their drinking and smoking habits, drug 
abuse, and social situation. A reference group 
comprising a social worker, obstetrician, paedia- 
trician, and psychiatrist were available for con- 
sultation. The aim of the present study was to 
investigate the physical and psychological develop- 
ment and the family situation of the children in 


relation to the drinking habits of the mothers during 
pregnancy. 


Population 


The follow up study included children born to 
mothers who were enrolled in the above mentioned 
programme. The children were classified into three 
groups according to the maternal use or abuse of 
alcohol identified by the antenatal staff. A total of 
80 children were studied. The median age of the 
children at the time of the follow up was 22 (18 to 
27) months. 


Group 1. This group comprised 40 children who 
served as controls. Each had been born next in 
chronological order to a proband child of the same 
sex (groups 2 and 3). Individual alcohol consump- 
tion of the mothers of these children averaged less 
than 30 g of pure alcohol per day (10 g of pure 
alcohol corresponds to 3 cl of 40% liquors or 10 cl of 
12% wine) during the month before their first visit 
to the maternal health clinic, and six were 
abstainers. All mothers stated in an interview after 
the delivery that they had minimised or abstained 
from alcohol after the first visit to the clinic. Seven 
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mothers were heavy smokers (more than 20 
cigarettes per day). The median age at delivery was 
26 (19 to 37) years. 


Group 2. There were 25 children in this group. The 
mothers of these children were classified as exces- 
sive drinkers and had an average consumption of 30 
to 125 g of pure alcohol per day during the month 
before their first visit to the clinic. In an interview 
after delivery all mothers declared that they had 
reduced their alcohol consumption after their first 
visit and 19 had abstained. Eight mothers were 
heavy smokers. The median age at delivery was 26 
(19 to 34) years. 


Group 3. This group comprised 15 children of 
alcoholic mothers who had an average consumption 
of more than 125 g of pure alcohol per day during 
the month before their first visit to the clinic. Six 
mothers were admitted to the antenatal programme 
from other maternal health clinics in the area. Nine 
mothers in this group stopped drinking alcohol 
during the first or second trimester but the 
remaining six continued throughout the pregnancy. 
Seven mothers were heavy smokers. The median 
age at delivery was 31 (19 to 41) years. To validate 
the women’s reports of reduced alcohol consump- 
tion records of the social welfare authorities, 
psychiatric clinics, and of the outpatient unit for 
alcoholics were studied. The social and physical 
rehabilitation as well as abstention were verified in 
the records. 

The median time of the first examination at the 
clinic was the 10th week of pregnancy in groups 1 
and 2 and the 15th week in group 3. All women 
except five in group 3 paid nine visits or more to the 
clinic and these five abused alcohol throughout 
pregnancy. The mothers in the study belonged to 
working and lower middle class socioeconomic 
groups. The women in group 3 were significantly 
older at delivery than those in the other two groups 
(P<0:-01). No woman in any of the groups used 
drugs apart from tobacco and alcohol. 


Analysis of those who failed follow up. Information 
from records on the health, growth, and social 
situation was collected for all children. At follow up 
the physical and psychological examinations could 
not be performed in five (the physical examination 
in four) children in group 2 (three parents refused, 
one emigrated, one moved to an unknown address) 
and two children in group 3 (one dead, one mother 
in hospital). The information from the records 
concerning these seven did not differ from that on 
the remaining population in each group. 


Methods 


Physical health. Information about pregnancy, 
delivery, and the newborn infant was collected from 
records in the departments of obstetrics and paed- 
iatrics. All children were followed at the local well 
baby clinic and these records as well as hospital 
records were studied. At follow up the children were 
examined by a paediatrician following a protocol 
(available on request) focusing on the abnormalities 
and features characteristic of fetal alcohol syn- 
drome.” The paediatrician was not informed of the 
group classification of the child. 


Psychological development. A psychologist who had 
no knowledge of the child’s group classification 
examined the children in their homes. Griffiths 
development scales were used.° 7 The evaluation of 
the children’s behaviour focused on activity rate, 
attention span, ability to establish contact, extent of 
anxiety, and depressive behaviour. 


Family situation. A social worker interviewed the 
mothers in their homes according to a structured 
protocol with regard to their drinking habits, social 
situation, and experience of parenthood. If the child 
was in foster care, the biological mother was not 
contacted, but the foster parents were. In addition, 
information was obtained from the social welfare 
records. 


Statistical methods and ethics. Student’s £ test, x? 
test, Fisher’s exact test, and Wilcoxon rank sum test 
were used for the statistical analyses. The study was 
approved by the ethical committee of the Karolinska 
Institute. i 


Results 


Physical health. 


Neonatal period 
Weights, heights, and head circumferences at birth 
are shown in Table 1. A statistically significant 
reduction in all three parameters was seen in group 3 
compared with group 1. Four of 15 infants in group 3 
but none in the other groups were small for 
gestational age (weight below —2SD compared with 
healthy Swedish infants) (personal communication). 
When comparing term babies, the differences 
remain, with the exception of head circumferences. 
The mean birthweight of the infants of mothers who 
smoked heavily did not differ from that of the others 
in either of the groups. 

In group 1 nine of 40 infants had some negative 
notation concerning health in the birth record 
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Table 1 Growth and status at birth (values, mean (SD)) 


Group 1 Group 2 Group 3 
All infants (n=40) (n=25) (n= 15) 
eight 3529 ( 3428 (640) 2834 (677) 
t 51:3 (2-0) 50-6 (2-8) 48-8 (3-0)* 
Head circumference 34-6 (1-3) 34-9 (1-8) 33-4 (2-1) 
Number of preterm 
infants 0 2 2 
Apgar score <7 at 
1 min 0 Í 2 
Term infants (n=40) (n=23) (n= 13) 
Woight 3529 (505) 3535 (545) 2978 (605)' 
Height 51:3 (2:0) 51-0 (2-4) 49-4 (2-7) 
Head circumference 34-6 (1-3) 35-1 (1-7) 33-8 (1-9) 


Significance limits compared with group 1: "P<0-05, *P<0-01, 'P<0-00! 


(Student's ¢ test). 


compared with 11 of 25 in group 2 and seven of 15 in 
group 3. These abnormalities are shown in Table 2. 


Subsequent two years 

Thirty nine of 40 infants in group 1 were breast fed; 
11 of them for more than six months. In group 2, 18 
of 25 (two for more than six months) and in group 3 
six of eight (none for more than six months) infants 
in the custody of their biological mothers were 
breast fed. In group 1 two children failed appoint- 
ments at the well baby clinic on one occasion each, 
compared with 11 on 25 occasions in group 2 and 
seven on 16 occasions in group 3. One child in foster 
care accounts for two of these occasions but the rest 
were being cared for by their biological parents. The 
records from the well baby clinic were also studied 
with regard to feeding difficulties, sleep problems, 
infantile colic, and the frequency of infectious 
symptoms. There were no differences between the 
three groups in these respects. 

During their first 18 months six children (15%) in 
group 1 were treated in hospital compared with 
eight (32%) in group 2 and five (33%) in group 3. 
One child in group 3 died of the sudden infant death 


Table 2 Abnormalities noted in the birth records 


Group 1 Group 2 Group 3 
(nrm4Q) (n=25) (n= 15) 
Hyperexcitability 2 3 4 
Hypotonicity i i l 
Hyperbilirubinacmia” 2 1 1 
Slight iratory 
distress 3 1 — 
Malformations mma 38 _ 
Minor other 3 2 — 


One child may have more than one abnormality. 
"Serum bilirubin above 300 pmoMl. 

f Extra oxygen requirement for less than 6 hours. 
$ Two cleft palates, one ventricular septal defect. 


syndrome at 3 months of age. One child each in | 


groups 1 and 2 had operations for inguinal hernia. 
Another two children in group 2 had operations for 
cleft palate, and one of these, as well as one child in 
group 3, underwent operation for pyloric stenosis. 
With two exceptions (feeding difficulties and a 
minor accident) the rest of the children (4 of 45, 4 of 
25, and 3 of 15 in groups 1, 2, and 3 respectively) 
had been treated in hospital for acute infections. 

The deviations in weights and heights of indi- 
vidual children at the follow up are given in Fig. 1. 
There was no statistically significant difference in 
weights beween the groups but in group 3, three of 
the 14 children had weights less than ~—2SD for 
Swedish children® compared with none in group 1 
and one in group 2. These three were all children of 
mothers who had continued to abuse alcohol 
throughout the pregnancy and they were growth 
retarded from birth. The child in group 2 whose 
weight was less than ~2SD was normal at birth but 
deviated in infancy from its growth channel. There 
was a Statistically significant reduction in height in 
group 3 compared with group 1 (Wilcoxon rank sum 
test, P<0-01). The head circumferences of all 
children except one in group 3 were within the 
normal range. Table 3 shows the growth of the 
individual children in group 3 in relation to alcohol 
exposure in utero. 

Figure 2 illustrates the abnormalities and features 
characteristic of fetal alcohol syndrome in individual 
children according to the scoring system. The 
mothers of the three children with the highest scores 
in group 3 had abused alcohol throughout pregnancy 
(Table 3). 
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Fig.1 Weights (@) and heights (A) of individual children 
at follow up in relation to healthy Swedish children.® 
The unshaded symbols represent chikdren of mothers who contitruousty abused 
alcohol throughout pregnancy. 
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Table 3. Outcome in 15 children born to alcoholic mothers 





Case _ Continued Foster Physical Psychological development 
no abuse during care abnormalities - 
pregnancy Retarded re Griffiths scales Behavioural disturbance 
1 + -= Growth retardation Speech, eye and hand Depressive 
dysmorphology coordination 

2 + + Growth retardation, All parameters Depressive 

dysmorphotogy, 
microcephaly 

3 + + Growth retardation — Hyperactive 

dyamorphology 

4 ~ _ —_ Speech, eye and hand Hyperactive 
coordination, performance 

5 ~ + Minor dysmorphology All parameters Depressive 

6 + ~ _ Speech, cye and hand Hyperactive, short attention 
coordination, performance, span, noa-cdiscriminative in 
personal-social contact 

i = t = = Hyperactive, short attention 

8 + + = Speech Hyperactive, 

non-discriminative in 
contact 

9 + + ai — Hyperactive, short attention 

; span 

10 ~ ~ _ Performance — 

11 ~ ~~ = Locomotor, speech, eye Hyperactive, short attention 
and hand coordination, span, ncn-discriminative in 
personal-social contact 

2 a X a ae = 

13 m am _ Eye and band coordination — 

14 ~ ~ Failed folkow-up Failed follow up 

(hospitalisation of 
mother) 
15 _ m- Died Died 
Psychological development. 
Development according to Griffiths scales 
25 3 The results of the developmental evaluation are 
shown in Tables 3 and 4. No statistically significant 
differences were seen between groups 1 and 2, but 
o the speech of a large number of children in group 2 
2 was retarded (Table 4). In group 3 the children were 
significantly retarded in three of the five parameters 
tested. 
O 
15 i Behaviour 
Score ° Significantly more symptoms of behavioural disturb- 
i ance were seen in children in group 3 than in group 1 
10 ° 
os o 
o ° Table 4 Number of children with retarded” psychological 
ne oe be development according to Griffiths Scales 
5 ene . os 
seeto s Group i Group 2 Group 3 
s ean re) (n= 49) {n=20) (n= 13) 
eee ove sooto No (%) No (%)} No (%) 
A a A A A tete 2 
Z sasoesso ° Locomotor 3 (8) 2 (10) 3 (23), 
Personat social 1 (3) 4 (20) 4 (31) 
Group Í 2 3 Speech 6 (15) 8 (40) 6 (a6) 
Eye and hand 
coordination t (3) 2 (10) 7 (54% 
Fig.2 Abnormalities and features characteristic of fetal Fonomine 2 (5) 3 (15) 5 (38)' 


alcohol syndrome in individual children at follow up. 


Scoring system according to protocol. The unshaded symbob represent 
children of mothers who continuously abused alcohol throughout pregnancy. 


" Defined as less than 4 stanine points out of 9 possible in each respective 
parameter. One child may show several different deviations. 
t P<0-05, + P<0-01 compared to group | (Fisher's exact test). 
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Table 5 Number of children with symptoms of behavioural 
disturbance 


a aaa O 








Group 1 Group 2 Group 3 
(n=40) (n=20) (n=13) 
No (%) No (%) No (%) 
Hyperactive 2 (5) 2 (10) 7 (54)' 
Depression 2 (5) 3 (15) 3 (23) 
Short attention span — — 4 (31)' 
No discrimination in 
contact with strangers — — 3 (23) 


` P<0-05, ' P<0-01 compared with group | (Fisher's exact test). 


(Tables 3 and 5). Hyperactivity was the most 
prevalent deviant behaviour, often combined with a 
short attention span. These disturbances existed 
irrespective of whether the children were in the care 
of their biological or foster parents. 


Social situation. 


Alcohol consumption 

Most of the mothers in group 2 stated in the follow 
up interview that their drinking habits were similar 
to those before the pregnancy. Among the eight 
mothers in group 3 who reared their children. four 
had relapsed into alcohol abuse and four were 
teetotallers. The children of the remaining six 
mothers in group 3 were in foster care and informa- 
tion on their alcohol consumption was not collected. 


Measures taken by the social welfare department 

As shown in Table 6, significantly more families in 
groups 2 and 3 were on the records of the social 
welfare department than group 1. Most of the 
families in groups 1 and 2 were registered because 
they had received financial support—22% and 40% 
respectively. These figures are significantly higher 
than the 4% in the general population? (P<0-001), 
and are characteristic of the residential area. No 
family in group 1 but four of the 25 families in group 
2 and five of the eight who still had custody of their 
children in group 3 were on the records of the social 
welfare department because of parental alcohol 
abuse. The social authorities had mobilised both 


Table 6 Support offered the families by the Social Welfare 
Department (SWD) during the follow up 


ee 





Group 1 Group 2 Group 3 
(n=40) (n=25) (n=8) 
No (%) No (%) No (%) 
Financial support 9 (22) 10 (40) 5 (63) 
Lay therapist — 2 (8) 4 (50) 
Child on probation - — 2 (25) 
Families not registered 
by SWD 31 (78) 13 (52) — 


Only families who have custody of the child are included. 


Table 7 Family situation at the age of 18 months 


a tne a O 


Group | Group 2 Group 3 
| if 








(n=40) (n=25) (n=14) 
No (%) No (%) No (%) 
Child living with 
both natural parents 39 (98) 14 (56)° 4 (29)° 
Child living with single 
mother with or without 
stepfather 1 (2) 11 (44)° 4 (29) 
Child in foster care — - 6 (43) 


` One child died. 
| P<0-05, ° P<0-001 compared with group 1 (the y` test and Fisher's exact 
test). 


voluntary and compulsory social measures to assist 
the families with documented parental addiction. 


Family situation 

All children in groups 1 and 2 had been looked after 
by their mothers during the entire follow up period. 
Six of the 14 children of alcoholic mothers were in 
foster care at the age of 18 months (Tables 3 and AN: 
Four of them were placed in foster care directly 
from the maternity clinic, and the remaining two 
after a period of less than three months in the 
custody of their biological mothers. As shown in 
Table 7 significantly more children lived with both 
their biological parents in group | than in groups 
2 and 3. Ten of the 25 mothers in group 2 had 
separated from the child’s father during the follow 
up period. 


Discussion 
The complete fetal alcohol syndrome including 
growth retardation, characteristic facial dys- 


morphology, and central nervous system dysfunction, 
has been reported in children of alcoholic mothers.> 
Moderate alcohol consumption, equivalent to that 
in Our group 2 mothers, has been reported to affect 
fetal growth." In our study all mothers in group 2, 
according to their own reports, reduced or stopped 
alcohol consumption after their first maternal health 
clinic visit. No fetal growth retardation was found in 
this group, supporting the assumption that pre- 
ventive efforts instituted early in pregnancy are of 
importance. Nor did the children in group 2 show 
any other physical or psychological characteristics of 
fetal alcohol explosure. Almost half of them had 
retarded speech which could be attributed to post- 
natal environmental influences. In this group there 
were several factors indicating social instability, 
such as high frequency of separations between the 
parents and of registrations by the social welfare 
department. The many occasions of non-attendance 
at the well baby clinic also Suggest dysfunction in 
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these families. In several studies, delay in speech 
development has been shown to be a sensitive 
indicator of an unsatisfactory emotional or social 
situation.!' '° Fifteen per cent of the children in 
group | suffered speech delay. In a Swedish study of 
all 4 year old children living in a residential area 
similar to the one in the present study, symptoms of 
emotional disturbance were found in 25% of the 
children.'> These findings were attributed to 
unsatisfactory social and family conditions and the 
same explanation for the high frequency of speech 
retardation in this study is likely. 

Six of the 15 alcoholic women (group 3) continued 
to abuse alcohol throughout pregnancy, and three of 
these women gave birth to children with abnormali- 
ties characteristic of fetal alcohol exposure, one of 
them having the complete fetal alcohol syndrome 
(Table 3). These three mothers registered at the 
maternal health clinic after the 30th week of 
gestation. Only one child in group 3 was normally 
developed in all psychological parameters and had 
normal behaviour. These findings suggest an 
adverse effect of early fetal exposure to alcohol on 
psychological development which cannot be com- 
pletely reversed or compensated for by stopping 
abuse, or by an optimal postnatal environment 
during the first years of life. Further follow up 
studies are needed for a more definite evaluation of 
the environmental influence on the development 
and behaviour of these children. 

Stopping alcohol abuse after the first trimester 
cannot reduce the documented increased risk of 
congenital malformations. This must not result in a 
defeatist attitude, however, since the increase in 
malformations in fetal alcohol syndrome is marginal 
and most are treatable. In the present study three 
malformations occurred in group 2 children but 
none resulted in permanent disability. Because of 
the small population the causative role of alcohol in 
the genesis of these malformations cannot be 
evaluated. 

The importance of postnatal environmental in- 
fluences on the psychological development of 
children affected by alcohol in utero is frequently 
cited. Parents tend to follow the child rearing 
pattern of their own parents.'* Most of the mothers 
in group 3 were reared in dysfunctional families and 
their childhood greatly resembled that of female 
abusers described in other studies." '° Because of 
the frequent occurrence of central nervous system 
dysfunction in children affected by alcohol during 
the fetal period these children may require more 


attention and care than other children. This must be 
considered when the custody of a child affected by 
alcohol in utero is discussed. 


This study was supported by grants from The ‘Expressen’ Prenatal 
Research Foundation and the Swedish Ministry of Health and 
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Long term management of congenital cataracts 


E C BURNS AND R B JONES 


Moorfields Eye Hospital and Donald Winnicott Centre, Queen Elizabeth Hospital for Children, London 


SUMMARY Presentation and outcome, particularly in terms of development, nursery, and school 
placement of 55 children with treated congenital cataracts was studied. Results indicate that 
although most children have satisfactory vision many of their parents would have welcomed more 
support at the time of the diagnosis, an opportunity to talk to parents of similarly affected 
children, and further advice on their child’s early development and educational placement. It is 
Suggested that improved communications between clinicians. therapists, and teachers, and 
parents’ support groups would be helpful to these families. 


Over the past 10 years there have been considerable 
improvements in the treatment of children with 
congenital cataracts. A greater understanding of 
amblyopia, the development of more sophisticated 
instruments for lens removal, and advances in the 
field of contact lens technology mean that bilateral 
congenital cataract is now the most common treat- 
able cause of blindness in infancy.! ? 

Surgery is usually performed soon after presenta- 
tion, although occasionally it may be delayed when 
there is sufficient clear lens to allow an adequate 
image to be formed on the retina. Considerable 
evidence now exists to suggest that early surgery and 
optical correction lead to better visual results, and 
some effects of visual deprivation may be expected 
when the cataracts are left untreated beyond 4 
months of age. In the infant, the aphakia is usually 
corrected by contact lenses. At 3 to 5 years, when an 
interest in near and far detail develops, a two lens 
system is required and bifocal spectacles are gener- 
ally used.’ A few infants cannot tolerate lenses and 
in others parents find insertion and maintenance 
difficult. In these children spectacles may be used 
directly after lens removal. 

During the preschool years the developmental 
progress and visual acuity of the corrected aphakic 
child requires repeated assessment so that appropri- 
ate educational plans may be made. Many of these 
children manage in a normal school, although their 
degree of visual impairment may necessitate the use 
of various visual aids or possibly transfer to a 
partially sighted unit when increasing demands are 
made upon their vision as they grow older.‘ 

The management of the child with congenital 
cataracts involves many people including ophthal- 
mologists, paediatricians, community physicians, 
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peripatetic teachers of the visually impaired, educa- 
tional psychologists, and teachers, and there are a 
number of areas where problems may arise. The 
parents, having coped with the trauma of an infant 
with a visual handicap and the early surgical 
treatment, become intimately involved in the care of 
their child’s lenses and may have many years of 
uncertainty as to his ultimate vision and future 
educational needs. Undoubtedly the many diffi- 
culties which the families of these children experience 
are offset by the excellent visual results in most 
patients, but we wondered if there was any way to 
minimise the problems. We therefore asked the 
parents of a group of children with congenital 
cataracts to complete a questionnaire on their child’s 
early management and subsequent progress. 


Subjects and methods 


Although the term congenital implies present at 
birth, we have included children in whom cataracts 
were evident within the first 12 months of life. The 
names of patients with this diagnosis were obtained 
from the medical records coding system at Moor- 
fields Eye Hospital, and the notes of the 75 most 
recently referred patients over the age of 18 months 
on April 1984, were examined. Twenty patients did 
not meet our criteria. 

The remaining 55 patients were initially referred 
to Moorfields for treatment of their cataracts or 
for advice concerning further management, and 
although 43 continue to be followed up there, 12 are 
now reviewed by a local ophthalmologist. Details of 
the patient's presentation, investigations, surgical 
management, and subsequent progress were obtained 
from the ophthalmic and paediatric notes. 


The questionnaire was sent to the parents of 53 of 
the 55 children (one family had emigrated and one 
child had recently died of an unrelated problem). In 
six the questionnaire was returned ‘address un- 
known’, in two it was returned unanswered, in 13 it 
was not returned, and in 32 it was returned 
completed. Details of the questionnaire are given in 
the Appendix. 


Results 


The 55 patients with congenital cataracts had a mean 
age of 5-1 years (range 1-6 to 20-3) at the time of the 
study. There were 33 boys and 22 girls. 


Presentation and diagnosis. The children presented 
to an ophthalmologist at a mean age of 0-23 years 
(range 0-0 to 1-0). In most it was the mother who 
first noticed the cataracts; the exceptions were 
grandmother in two, midwife in one, father in two, 
and-paediatrician in two. It was not always possible 
to determine the interval between recognition of the 
cataracts and referral to an ophthalmologist, but in 
some this was as long as two months. In all but three 
children, the infant was seen by an ophthalmologist 
within two weeks of referral and in none was this 
greater than four weeks. 

Thirty eight patients were referred directly to 
Moorfields and 17 were seen first by another 
ophthalmologist. The cataracts were bilateral at 
presentation in all but two. A number of children 
had additional ophthalmic abnormalities: nystagmus 
(15), microphthalmus (8), squint (7), persistent 
hypoplastic primary vitreous (1), microcornea (1), 


macular dystrophy (1), and rubella fundus (1). 


There was a positive family history of cataracts in 30 
(29 autosomal dominant, one autosomal recessive) 
and 12 children had a sibling in the study. Of those 
with a negative history two had Down’s syndrome, 
two boys had Lowe’s syndrome, one child had 
congenital rubella, one had Hallerman-Streiff syn- 
‘drome, one had dysmorphic features and mental 
retardation of unknown aetiology, and the mother 
of one child had a low red cell galactokinase.” The 
remaining 17 children were physically and develop- 
mentally normal: three were tested for congenital 
infection, 11 for metabolic disorder, and five had no 


investigations. The cases of sporadic congenital. 


cataracts were thought to be new dominant muta- 
tions. of. possibly non-genetic; the parents were 
counselled that they had an approximate recurrence 
risk of 1 in 40 in further children. 

Forty five children had bilateral cataracts re- 
moved surgically: 33 were then fitted with contact 
lenses and 12 given spectacles. Two underwent 
bilateral needling, another unilateral lens aspira- 
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tions, three were treated medically with atropine, 
two had unilateral surgery and a lens implant, and 
two received no specific treatment. One child 
developed endopthalmitis after surgery which re- 
sulted in a right phthisical eye and a left retinal 
detachment. Five others had complications that 
adversly affected their vision—hypopyon and 
hyphema one, detached retina two, and uveitis two. 


Outcome—early management. Seventy seven per 
cent of parents felt they had a reasonable under- 
standing of their child’s condition at diagnosis and 
before surgery. The others would have liked to 
know: 

(1) How much the child would see later. 

(2) What caused the cataracts. 

(3) What were the chances of future children 
being similarly affected. 

Thirty five children (64%) were seen by a 
paediatrician at the time the cataracts were di- 
agnosed. Of those who were not, five parents 
thought that this would have been helpful. Eighty 
per cent of parents said they would have welcomed 
talking to parents of children with cataracts who had 
been through a similar experience and 74% said 
they would have liked more support from their 
health visitor and general practitioner. 


Outcome-——development, nursery and. school place- 
ment. Because of the varying ages and abilities of 
the children in this study visual acuity estimations 
for near and distance are not available in each case. 
Details of nursery and school placement, however, 
do give some idea of their visual and cognitive 
functions. 

Eight are too young to attend nursery, but the 
most recent assessments suggest they all have 
adequate vision and abilities to manage in normal 
nursery. Five attended a nursery for the visually 
impaired and four of these are now going to schools 
for the visually handicapped. Thirty six are attend- 
ing, or have attended, normal nursery; three of 
these have moved to a unit for the partially sighted 
attached to a normal school and 16 are going to 
normal school. Eight of those at normal school use a 
variety of visual aids (binoculars for board work, 
magnifying glass and extra light for reading, and 
sloping desk for holding books). There are six 
children who are educationally subnormal in addi- 
tion to having a visual handicap, and they all attend 
special schools. 

Forty per cent of parents had been anxious about 
the child’s early development and would have 
appreciated guidance about appropriate stimula- 
tion. Many parents felt that they had received 
insufficient advice about nursery (49%) and school 
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(43%) placement. Only six of the 16 parents who 
had discussed the child’s vision with teachers felt 
that they had understood their child’s problem. 

The availability of peripatetic teachers of the 
visually impaired in the United Kingdom depends 
on the area. Fifty eight per cent of the children had 
never been visited by a peripatetic teacher. Thirteen 
had been seen and in 11 the parents found the 
sessions instructive and helpfulthe two exceptions 
commented that the teacher was very ‘blind orien- 
tated’ and keen on schools for the visually impaired; 
which they felt was inappropriate for their child at 
that time. 

Learning to insert and maintain contact lenses in 
infants and toddlers 1s a difficult process. No parents 
had any ideas on how the teaching of this might be 
improved, but a number stated that practice was 
essential and that ease of access to advice (from the 
contact lens department or the ward sister) about 
problems that might arise was most reassuring. 


Discussion 


Our data confirm that the outcome of current 
ophthalmic treatment in congenital cataracts is 
generally good in terms of the children’s visual 
ability. The more general management as perceived 
by the parents, however, does not seem to have 
been entirely satisfactory. 

A number of points relating to the patient’s early 
care emerge. Firstly, that mothers’ concern about a 
white spot in the pupil was often not taken as 
seriously as it should have been by those whom she 
initially consulted. As early diagnosis and treatment 
affect outcome® it would seem prudent for any 
doctor or health visitor to arrange for an ophthalmic 
opinion in such a case, even when not convinced 
that there is an abnormality present. Although most 
parents felt that after speaking to the ophthalmolo- 
gist they had a reasonable understanding of their 
child’s condition and proposed treatment, particu- 
larly where other members of the family were 
affected, there were some who did not. They would 
have liked to have been able to talk to someone 
about the future and their fears about the condition, 
and have an explanation of how it might affect their 
child’s development. They did, however, want to 
talk to someone with a reasonable knowledge of 
congenital cataracts and some recognised that their 
general practitioner and health visitor, although well 
meaning, were often unable to answer their queries. 
A paediatrician would seem the appropriate person 
with whom to discuss these anxieties and should be 
involved in the initial care of these children so that a 
full examination and appropriate investigations can 
be instituted.’ In this series only 64% of patients 


were seen by a paediatrician initially, although 
almost all are being followed up by one now. 

The final point to be made about the early 
management is the very positive response to the 
question about meeting parents of other children 
with congenital cataracts. It seems that many 
parents felt lonely and isolated during their child’s 
first years and many had not heard of cataracts in 
children before the condition was diagnosed. In the 
United States, a parents group for children with 
congenital cataracts has been operating successfully 
for some years® and there seems to be a need for a 
similar network here. In addition to giving the 
parents an opportunity to share their feelings with 
people who have had a similar experience, these 
meetings would provide a channel through which 
solutions to later difficulties could be found. 

A number of parents were anxious about their 
child’s early developmental progress even though 
this subsequently turned out to be perfectly normal. 
It has been shown that visual input is important for 
those aspects of learning that are directly concerned 
with the concrete environment and also that vision is 
relevant to language development.’ Children with a 
visual disability thus benefit from specific early help. 
Some parents would have welcomed guidance and 
also an assurance that a ‘normal’, visually impaired 
child’s development might apparently be delayed. 

Planning and providing appropriate educational 
facilities for children with impaired vision is not an 
easy task and the relative rarity of the problems 
makes it difficult for skilled workers to be available 
everywhere. In the early years there are problems in 
predicting exactly which child will manage in a 
normal nursery and school; in borderline cases it is 
generally best for the child to attend a normal 
nursery, the staff there having been alerted to the 
visual difficulties. In this setting the child’s progress 
can be closely monitored and a more prolonged 
assessment of his abilities made. The questionnaire 
replies indicate that advice about nursery and school 
placement was often unsatisfactory and many felt 
that getting their child to a normal school had 
involved ‘a battle with the educational authorities’. 
When in school the problems continued and even 
after discussion with the headmaster and educa- 
tional psychologist a number complained that their 
child’s difficulties were not really understood by the 
teachers in the classroom. 

Clearly our data illustrate the problems of coordi- 
nating the developmental and educational needs of 
children with congenital cataracts. The patients 
considered come from different areas in the south 
east of England and thus the findings do not reflect 
the management of any one education or health 
authority. Good communications are obviously 


essential and the key-figures should be the ophthal- 
mologist and the developmental paediatrician. The 
latter is in an excellent position to have further 
discussions with the parents about their child’s 
future, can notify the general practitioner and 
district community physician about any potential 
difficulties, and inform the peripatetic teacher of the 
child’s existence so that mother can be visited at 
home and advice given about handling the infant. 
Later when the child’s visual abilities and develop- 
mental progress can be more accurately assessed, 
discussion and advice about nursery and school 
placement can be made by a team who have known 
the child and family for some time. If difficulties do 
arise in school the peripatetic teacher and paediatri- 
cian should offer advice and suggestions. It is hoped 
that as increasing numbers of these children are 
educated in normal schools their difficulties will 
become more readily appreciated and solutions 
rapidly found. 

In summary, this study indicates that the current 
long term management of children with congenital 
cataracts has not matched recent advances in 
ophthalmic care, but that this could be improved 
considerably by better communication with parents. 


Appendix—-questionnaire 


(1) When you first learnt from the ophthalmologist (eye doctor) 
that your child had cataracts and surgical treatment was proposed 
did you feel that you had a reasonable understanding of the 
situation? 

And if not what further information would you have liked to 
know at this stage? 
(2) If you did not see a paediatrician (children’s doctor) around the 
time that the diagnosis of cataracts was made, do you think that this 
would have been helpful? and if so why? 
(3) Is there anything that you know now that would have been 
useful to know when your child’s cataracts were first diagnosed? 
(4) Do you think it would have been helpful to talk to the parents of 
other children with cataracts after your child’s condition was 
diagnosed? 
(5) Would you have welcomed extra support locally from your GP 
or health visitor around the time that the cataracts were discovered 
and diagnosed? 
(6) If your child wore contact lenses after surgery, do you have any 
suggestions as to how teaching you to insert and remove the lenses 
might have been helpful? 
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The next set of questions concerns your child's general progress since 
the cataracts were diagnosed and removed. 


(1) What sort of vision does your child have now with his lenses or 
glasses? : 
(2) Do you have or did you have any worries about your child’s 
general development? ; 
(3) Does or did he/she go to a normal nursery—and if so did you 
think this was helpful? 
(4) If your child attends a normal school does he/she: 

(a) Use any visual aids and if so which? 

(b) Have you discussed his/her eye problem with the headmaster 

‘or educational psychologist? and if so do you think they fully 

understood the situation? 
(5) Do you feel that you have had sufficient help and guidance 
concerning your child’s: 

{a) Development. 

(b) Nursery placement. 

(c) Schooling. 

If not what extra help would you have liked and from where? 
(6) Were you at any time visited by a peripatetic teacher for the 
visually impaired? If so was this helpful? 

(7) Do you have any worries about your child’s general health? 
(8) Does your child see a paediatrician regularly? 


We thank our ophthalmic colleagues at Moorfields Eye Hospital 
for allowing us to study their patients. 
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SUMMARY. The relation between diarrhoea and vomiting, the excretion of stool 


micro- 


organisms, and the passive intestinal permeability in 20 infants living in a deprived urban area 
was studied prospectively from birth to age 6 months. Intestinal permeability was measured from 


the ratio of lactulose to mannitol recovered in the 
markers. Micro-organism excretion was found t 


urine of infants receiving feeds containing both 


o occur in both the presence and absence of 


gastrointestinal symptoms, but a significantly higher mean intestinal permeability was recorded in 
those infants with symptoms and organisms in the stool than in those with neither. An increased 


intestinal permeability may 


The relation between the excretion of viruses in the 
stool and disease of the gastrointestinal tract of 
infants is not clear. Scott et al,! in a prospective 
community study of infants from a deprived area of 
Glasgow, found that virus excretion was frequently 
unaccompanied by illness, and were unable to 
describe a typical syndrome in association with any 
of the viruses observed. Asymptomatic virus excre- 
tion was reported in children in hospital by Walther 
et al,” who found rotavirus in the stools of 14-5% of 
infants of less than 6 months, with neither diarrhoea 
nor vomiting. 

Although Bishop et aľ found virus particles in the 
duodenal epthelial cells of six of nine children with 
acute non-bacterial gastroenteritis, resolving with 
recovery, and Barnes and Townley reported 
mucosal changes, including blunting and shortening 
of the villi, in association with depressed disacchar- 
idase activity, the latter workers were unable to 
relate the degree of damage to the clinical severity 
of the illness. Harrison and Walker-Smithî found no 
correlation between clinical lactose tolerance, lac- 
tase concentrations, and small intestinal mucosal 
morphology in children with postgastroenteritis milk 
intolerance. 

Xylose uptake may be depressed in gastroenteritis,° 
though normal in the presence of abnormal mucosal 
architecture.’ Mavromichalis et al showed depressed 
xylose uptake in nine infants with gastroenteritis 


be a sign of mucosal damage by intestinal micro-organisms. 


who harboured rotavirus or advenovirus in their 
jejunal aspirates, but not in those who excreted 
virus in their stools alone. 

To investigate this puzzling relation between the 
clinical features of gastroenteritis, the excretion of 
possible intestinal pathogens, and changes in mu- 
cosal structure and function we performed a prospec- 
tive community study of infants from a deprived 
area of Tyneside. 


Subjects and methods 


Infants were selected after birth at a single maternity 
hospital in Tyneside according to the following 
criteria designed to identify those at risk of gastroin- 
testinal infection: 

(1) Infants whose mothers planned to feed them 
with an artificial milk formula. 

(2) Residence in one area of Tyneside with high 
unemployment and population density, low 
socioeconomic status, and poorly maintained hous- 
ing with inadequate environmental and social 
services. 

(3) One or more young children in the house- 
hold. 

Informed consent was obtained from the parents 
of all infants in the study, which was performed with 
the approval of the local ethical committee. After 
discharge from the maternity unit a research health 
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visitor (PDC) visited each infant at least once 
weekly to record domestic and social conditions, 
feeding patterns, and gastrointestinal symptoms; to 
collect stools for microbiological analysis; and per- 
form tests of intestinal permeability. 


Domestic and social conditions. A record was made 
of the condition of the household and mother’s 
standard of hygiene, especially in feed preparation, 
using a score of 1 (worst) to 5 (best), the number of 
other children and animals in the household, the 
temperature and dampness (using a protimeter) of 
the infant’s sleeping accommodation, and the pat- 
tern and composition of infant feeding. 


Gastrointestinal symptoms. The frequency and dura- 
tion of episodes of diarrhoea or vomiting, or both 
were recorded. Diarrhoea was defined as a change 
in bowel habit with either an increase over the usual 
frequency of stools or at least one watery stool, and 
vomiting as the regurgitation of an appreciable 
volume of feed outside the normal feeding pattern. 
A sequential record of infants’ weights was kept. 


Microbiological analysis of stools. Stool samples 
were obtained weekly for microbiological analysis, 
and more frequently during episodes of diarrhoea 
and vomiting or organism excretion; stored at 
—20°C; and transported to the laboratory within 36 
hours of collection. All stools were examined 
virologically by electron microscopy and culture,’ 
and bacteriologically by routine methods, including 
culture for campylobacters and yersinias, if the 
infant had diarrhoea or vomiting. Stools were not 
examined for parasites. 


Intestinal permeability tests. These were performed 
every six weeks or more frequently if the infant had 
symptoms or a potential intestinal pathogen was 
identified. A dual marker, steady state method was 
used.” Lactulose and mannitol were chosen as 
markers because both are present in some infant 
feeds, both resist hydrolysis by intestinal enzymes, 
and both are passively absorbed by different routes 
across the intestinal wall-—lactulose by paracellular 
pathways and mannito] transcellularly. Neither mar- 
ker is metabolised after uptake, and both are 
excreted wholly and solely in the urine where 
recovery approaches 100%.'! 1? Urinary excretion is 
therefore a measure of intestinal absorption. 
When the two markers are combined in test feeds, 
the effects of variables such as rate of gastric 
emptying, intestinal transit, distribution within the 
body, and renal clearance on the results apply 
equally to both. Infants received regular three to six 
hourly feeds containing the markers in a fixed 


” 


concentration ratio of 5:1. Test feeds were prepared 
by mothers with the help of the research health 
visitor (PDC) by adding 5 ml of an aqueous solution 
containing lactulose (4 g/100 ml) and mannitol (0-8 
2/100 ml) to every 100 ml of made up feed. The 
granulated milks used contain negligible amounts of 
the markers!? 1"? and the addition of 200 mg lactulose 
and 40 mg mannitol per 100 mi feed is within the 
range of concentrations of the markers found in 
many ‘ready to feed’ liquid formulae. No adverse 
effects were seen with the use of these test feeds. 
After 24 hours of regular test feeds, when a steady 
state of marker input and output had been achieved, 
a random urine sample of at least 2 ml was obtained. 
Solids were excluded from the diet during this 
period. Urine samples were stored at —20°C with 
0-1 ml 10% sodium merthiolate, and marker analysis 
was performed by gas liquid chromatography. 14 
Intestinal permeability was expressed as a urinary 
lactulose:mannitol excretion ratio calculated from 
amounts of the markers present in urine samples 
compared with the fixed ratio in test feeds. A 
normal range of less than 0-55 was taken from a 
study of 24 infants on different feeds (breast milk, 
cows’ milk, and soya formulae) aged six weeks. 
Gastrointestinal symptoms, stool micro-organisms, 
and tests of intestinal permeability were recorded or 
performed between Mondays and Fridays each 
week, but not always on the same day. In the 
analysis of the results correlation between these 
three variables was made whatever their chronolo- 
gical relations within a single week. The Student’s t 
test was used to determine the significance of the 
results. 
Conversion factors: lactulose 1 mg/l=2:92 mmol/l; 
mannitol 1 mg/l=5-49 mmol/l. 


Results 


Social and domestic data (Table 1). 20 infants were 
studied from birth to 6 months of age. Their mean 
birthweight was 3-2 kg (range 2:2 to 42 kg). 
Fourteen were boys and six girls. Nine were 
illegitimate, but in only two cases were the fathers 
not at home. Sixteen of these 18 fathers were 
unemployed. The mean score for domestic condi- 
tions was 2-9 (range 1 to 4), and for hygiene in feed 
preparation 2-8 (range 1 to 5). There was a 
significant inverse relation between frequency of 
episodes of diarrhoea and vomiting and scores for 
domestic conditions (P<0-01) and hygiene in feed 
preparation (P<0-02). 

The mean number of other children in the 
households was 2 (range 1 to 5), and animals 1-2 
(range 0 to 5). The latter included 18 dogs, one cat, 
two rabbits, two horses, one goat, two budgerigars, 
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and two lofts of pigeons. There was no significant 
relation between these variables and the incidence 
of diarrhoea and vomiting. 

The temperature of the sleeping accommodation 
of all infants was above 10°C, and dampness of walls 
less than 10% moisture in all but one case. The 
weights of two infants at birth were below the 3rd 
centile but rose to within the normal range within a 
month of delivery, and no infant fell below this 
centile during the course of the study. The weight of 
one infant rose above the 97th centile. One infant 
was admitted to hospital during the course of the 
study with campylobacter gastroenteritis and two 
with upper respiratory tract infections. Mean age of 
introduction of first solid feeds was 10-5 weeks 


(range 6 to 25), but there was no significant relation 
between this and the incidence of diarrhoea and 
vomiting or pattern of intestinal permeability 
changes. A fuller description and analysis of the 
social and domestic data will be published 
elsewhere. 


Gastrointestinal symptoms (Table 1). Forty four 
episodes of vomiting or diarrhoea, or both. were 
recorded (mean 2:2 per infant, range 0 to 7), and 
during 21 of these, excretion of micro-organisms was 
also present (48% ), which was one week per infant. 
The organisms associated with gastrointestinal 
symptoms are shown in Table 2. On 22 occasions 
tests of intestinal permeability were performed in 











Table 1 Summary of results 
Case Sex Birthweight No of No of Domestic Feeding Age solids Episodes No of No of No of 
no (kg) other animals condition hygiene started of D + stools permeability fests 
children score score (weeks) and V tests > 0-55 

| F 4-2 2 l 3 2 6 3 17 5 3 

2 F 4-1 l 0 4 5 7 9 8 3 | 

3 F 3-3 | 2 4 4 2 5 4 0) 

4 F 3-7 3 2 | | 12 7 15 8 3 

5 M 3-6 2 5 3 3 9 4 13 7 l 

6 F 3-1 2 2 4 5 7 0) 6 3 l 

7 M 3-8 | | 2 2 N 3 13 4 l 

8 M 2-8 3 2 3 2 13 0 3 3 0 

9 M 2-5 l 0 3 3 12 0) 5 3 0 
10 M 2-2 5 0 3 3 6 l 4 3 0 
l1 M 3-1 | | 3 3 13 2 8 4 0) 

12 M 2-1 4 | l l 10 2 6 3 0 
13 M 3-7 | l 4 3 13 0 8 2 0 
14 F 34 2 | 2 3 10 3 7 4 0) 
15 M 2-7 2 0) 3 3 15 3 10 4 l 
16 M 3-4 3 4 | l 9 5 6 4 l 
17 M 3-5 l l 4 3 9 2 9 2 l 
I8 M 4-2 l 0 3 3 8 5 16 6 l 
19 M 2-2 l () 4 4 10 | 13 4 0 
20 M 2-6 3 0) 3 2 25 l 6 4 2 
Mean 3-2 2-0 1:2 2-9 2:8 10-5 2-2 8-9 4-0 0-8 


D 


and V=diarrhoea and vomiting. 


Table 2 
gastrointestinal symptoms 


Micro-organisms identified in the stool, with numbe 


r of each type in brackets, in the presence and absence of 





Organism Total no of identifications No of identifications with D and V 
Adenovirus 4] 1(1). 5(25), 2(7) untyped (8) 9 5(6), 2(1), untyped (2) 
Astrovirus | -= 0 =a 
Coxsackie virus 9 B3(9) 0 pee 
Echovirus 39 1(7), 3(1), 6(10), 12(2) 2 15.12 
14(3), 15(4). 2101), 25(11) 
Poliovirus 88 1(26). 2(48), 3(14)* 6 1(2). 2(2), 3(2) 
Reovirus 3 2(3) l 2 
Rotavirus 5 — 2 -— 
Small round virus l - l - 
Campylobacter jejuni 2 —- 2 — 
Escherichia coli l — l — 
Candida albicans 10 = l — 
Total 200+ 25 


*On 14 occasions more than one strain present in stool sample. 

tOn 8 occasions more than one organism present in stool sample. 
Untyped: observed by electron microscopy but failed to grow on culture. 
D and V=diarrhoea and vomiting. 
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the same week as vomiting or diarrhoea, or both, 
occurred (Fig. 1). 


Stool micro-organism excretion (Table 2). Samples 
were obtained for microbiological analysis on 426 
weeks from a theoretical total of 520 (82%). The 
discrepancy was due to maternal collection and 
transport failures, late recruitment to the study, and 
holidays. Potentially pathogenic micro-organisms 
were identified on 178 weeks (42%), which was 8-9 
weeks per infant. On 88% of the weeks that 
organisms were found in the stools no gastrointesti- 
nal symptoms were present. On eight occasions 
more than one organism was found, and on 14 
occasions more than one type of poliovirus, making 
a total number of identifications of 200. Thirty six 
stool samples proved unsuitable for virological 
culture because of overgrowth of bacteria or fungi. 
In none of these was a virus identified by electron 
microscopy. 

_ Adenovirus type 5 was the commonest organism 
found in association with diarrhoea and vomiting, 
and on only two of the five occasions that rotavirus 
was found were symptoms present. Prolonged ex- 
cretion for more than three weeks of adenovirus 
(three infants), echovirus (three infants) and 
poliovirus (eight infants) occurred. Poliovirus was 
the micro-organism found most frequently in asymp- 
tomatic infants. The 18 infants who received polio 
vaccine during the study all excreted the virus, plus 
two infants who did so before immunisation. The 


Hori t sen 
C] No organism in stool 





Da2 5 5% 


493 


1-89 


= mi 
O. uw 
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Urinary lactulose: mannitol excretion ratios 





Fig. 1 Urinary marker excretion ratios in the presence and 
absence of stool micro-organism excretion and 
gastrointestinal symptoms in all infants. l 


latter were both in close contact with recently 
immunised children. 


Tests of intestinal permeability (Figs. 1 and 2). 
Eighty tests of intestinal permeability were per- 


ihin 


P oe PPL LS A 


Fig. 2 Urinary marker excretion ratios in the presence and absence of stool micro-organism excretion and gastrointestinal 
symptoms in infants with intestinal permeability ratios above normal range. 
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formed (mean 4 per infant). Infants were divided 
into four groups for analysis: 

(1) Group A consisted of 14 infants with di- 
arrhoea or vomiting, or both, and with potentially 
pathogenic micro-organisms identified in the stool. 

(2) Group B comprised 26 infants with neither 
diarrhoea nor vomiting but with potentially 
pathogenic micro-organisms identified in the stool. 

(3) Group C comprised eight infants with di- 
arrhoea or vomiting, or both, but no potentially 
pathogenic micro-organisms identified in the stool. 

(4) Group D comprised 32 infants with neither 
diarrhoea nor vomiting nor potentially pathogenic 
micro-organisms identified in the stool. 

There was a significant difference (P<0-02) be- 
tween the mean permeability ratios of groups A and 
D. An intestinal permeability ratio of less than 0-55 
was recorded in nine of group A, 19 of group B, six 
of group C, and 30 of group D (Fig. 1). 

The results obtained from those 16 infants whose 
permeability ratios were above the normal range are 
shown in Fig. 2. The first upright bar for each infant 
represents the urinary lactulose:mannitol excretion 
ratio recorded during excretion of a micro-organism 
with and without diarrhoea or vomiting, or both, 
and the second bar that after cessation of organism 
excretion (if present) or diarrhoea or vomiting, or 
both. On one occasion possible virus identification 
was prevented by bacterial overgrowth, and on two 
occasions no organisms were identified in the 
presence of diarrhoea and vomiting. On one of the 
five occasions that adenovirus (untyped) was ident- 
ified Coxsackie virus type B3 was also found. An 
increased intestinal permeability ratio was recorded 
the following week. 

There was no significant relation between the 
prescription of antimicrobials or other medication, 
and either gastrointestinal symptoms or alterations 
in intestinal permeability. 


Discussion 


In spite of a high incidence of adverse environmen- 
tal factors (Table 1) and a wide range of micro- 
organisms excreted (Table 2) only one infant re- 
quired admission to hospital with gastroenteritis, 
and no baby failed to thrive during the course of the 
study. This may, in part, have been due to the 
regular attention and support of the research health 
visitor (PDC). There was, however, a significant 
relation between adverse environmental circum- 
stances and the frequency of episodes of diar- 
rhoea and vomiting. 

While stool micro-organism excretion was re- 
corded on 8-9 weeks per infant, and episodes of 
diarrhoea or vomiting, or both, on 2-2 weeks per 


infant, the identification of stool micro-organisms in 
association with symptoms occurred on only one 
week per infant. These figures are similar to those of 
Scott et al! who reported that only 41% of stool virus 
identifications were associated with episodes of 
illness, in a cohort of 27 infants from a comparable 
area of inner city Glasgow. They also observed that 
adenovirus was the virus most commonly detected, 
and that repeated excretion was not unusual. 

The absence of micro-organism excretion in the 
stool of 52% of infants we studied with diarrhoea or 
vomiting, or both, may have been due to the 
limitations of the analytic methods. Electron micros- 
copy, at present the only method capable of 
detecting every kind of virus in the stool. is 
insensitive when virus is present in less than a 
million particles per gram of faeces.” Not all viruses 
observed by electron microscopy, however, grow in 
cell culture, and bacterial and fungal overgrowth 
may interfere. Consequently failure to detect virus 
in the stool does not necessarily indicate absence of 
virus, even though some episodes of diarrhoea and 
vomiting may have been due to non-infective 
causes. 

Conversely the identification of virus in the stool 
of an infant with diarrhoea and vomiting does not 
necessarily constitute causation of those symptoms. 
Scott et al' observed a rapidly changing flora in 
Sequential examinations of stools from the same 
infant, and as we have found, more than one 
potentially pathogenic organism may be identified in 
the stool of infants with symptoms. The absence of 
symptoms in the presence of potentially pathogenic 
micro-organisms in the stool further supports the 
contention that virus excretion is not necessarily 
indicative of gastrointestinal disease. 

We have shown that stool micro-organism excre- 
tion may occur with and without gastrointestinal 
symptoms and with and without alterations in 
intestinal permeability. An enhanced intestinal per- 
meability ratio occurred with micro-organism excre- 
tion or diarrhoea and vomiting, or both, in 94% of 
cases. In the single case in which an enhanced 
permeability ratio was recorded in the absence of 
either micro-organism excretion or symptoms, stool 
viral culture was contaminated by bacterial over- 
growth. We suggest that an enhanced urinary 
lactulose:mannitol excretion ratio is a sign of 
mucosal damage. 

The use of a combination of two markers of 
different sizes to measure changes in small intestinal 
permeability has proved a sensitive and specific 
method in both paediatric and adult studies. It is 
thought that the passage of inert disaccharides such 
as lactulose (molecular radius 0-54 nm) and 
cellobiose (molecular radius 0-50 nm) across the 
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mucosa is restricted to paracellular pathways—the 
intercellular spaces and extrusion zones and other 
sites of enterocyte loss, while smaller markers such 
as mannitol and L-rhamnose (molecular radius 0-40 
nm) pass predominantly transcellularly via aqueous 
pores in the cell membrane. Such a hypothesis 
supposes a low incidence of the larger pathways and 
a high incidence of the smaller. In villous atrophy a 
decline in surface area leads to a corresponding 
reduction in the aqueous pore population by which 
only the smaller markers may pass, and in mucosal 
damage to an increase in paracellular pathways 
available for uptake of larger markers.'® 

In untreated coeliac disease in childhood there is a 
significant rise in urinary lactulose:mannitol excre- 
tion ratios, due mainly to depressed mannitol 
uptake, while in childhood Crohn’s disease it is due 
to enhanced lactulose absorption.'’ In children with 
acute lymphoblastic leukaemia receiving cytotoxic 
therapy, both mechanisms are affected.'* Weaver et 
al'? showed a sudden increase in lactulose absorp- 
tion in three preterm infants with incipient necrotis- 
ing enterocolitis, returning to normal with recovery. 
Using lactulose and L-rhamnose Menzies'” reported 
an increased urinary lactulose:L-rhamnose ratio in 
14 infants with viral gastroenteritis (13 with rota- 
virus and one adenovirus) returning to normal with 
recovery. 

Although bacteria as well as viruses may be 
present in the small intestine of infants with acute 
gastroenteritis,’ the saturating doses of markers 
passing down the gut (over 95% of ingested marker 
is unabsorbed) and the equal susceptibility of 
lactulose, mannitol, and L-rhamnose to hydrolysis 
by intestinal micro-organisms," make it unlikely 
that a selective bacterial degradation of mannitol 
could explain the changes we have observed in 
urinary lactulose:mannitol excretion ratios. 

In acute viral gastroenteritis, where disruption of 
mucosal integrity may accompany villous loss* ex- 
pression of the intestinal permeability as a ratio of 
lactulose:mannitol absorbed is particularly appro- 
priate and sensitive. Excretion of micro-organisms 
in the stool is not proof of colonisation or damage of 
the small intestine by such organisms, even in the 
presence of diarrhoea and vomiting. These prelimin- 
ary data suggest, however, that in those infants 
whose permeability ratios were raised, the small 
intestinal mucosa may have been damaged by micro- 
organisms. Further studies combining the examina- 
tion of jejunal aspirates and mucosal biopsies for 
micro-organisms, with measurement of passive 
intestinal permeability are needed, both in children 
with acute gastroenteritis and apparently healthy 
excretors of potential intestinal pathogens. The use 
of the dual marker, steady state method with 


continuous test feeding would allow sequential 
changes in mucosal permeability to be correlated 
more tightly with episodes of diarrhoea, vomiting, 
and micro-organism excretion, and closer definition 
of the structural and functional changes in the 
intestinal mucosa of infants with gastroenteritis. 


We thank the staff of the Departments of Virology. Royal Victoria 
Infirmary, and Microbiology, Dunston Hill Hospital for their help, 
the Regional and Area Health Authorities for supporting PDC and 
LTW, and the parents of all the infants studied. 
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Fifty years ago 
Papular urticaria (lichen urticatus) 
B C TATE (Birmingham) — Arch Dis Child 1935;10:27-48 


“1. Papular urticaria is a definite and distinct syndrome, separable from urticaria and from Hebra’s prurigo. 

2. It is a manifestation of allergy. 

3. It is essentially a disorder of the first four years of life. 

4. It is aggravated by heat, and by a diet containing too much carbohydrate. 

5. Digestive disorders, teething and mild febrile disturbances possibly predispose to papular urticaria, but such 
conditions are of very minor importance in its aetiology. Rickets plays no part. 

6. There is no satisfactory evidence of any underlying diathesis. 

7. The exciting agent is not a food. 

8. The exciting agent is something connected with the patients’ home environment but its precise nature remains 
obscure. It is not bedding or clothes, but it can be carried on these articles. It is not vermin, animal-size, nor an antigen 
derived from human beings or domestic animals. Sensitivity to house dust has not been definitely excluded.’ 


(Dr Tate rejected the idea of flea or insect bites as a possible cause of this itchy nuisance in his detailed and careful 
investigation mostly it seems because the condition occurred ‘in all grades of society’. The fleas of the nation’s domestic 
animals and birds, however, have a notorious disregard for social stratification. Dr Tate later became Honorary Physician 
in charge of the Skin Department at the Children’s Hospital, Birmingham among other appointments, and also served as 
President of the British Association of Dermatologists. PAMELA A DAVIES.) 


Archives of Disease in Childhood, 1985, 60, 333-337 


Hydrogen breath test in schoolchildren 


A C DOUWES, C SCHAAP, AND J M VAN DER KLEI-VAN MOORSEL 


Department of Paediatrics, Free University Hospital, Amsterdam, Netherlands 


SUMMARY The frequency of negative hydrogen breath tests due to colonic bacterial flora which 
are unable to produce hydrogen was determined after oral lactulose challenge in 98 healthy Dutch 
schoolchildren. There was a negative result in 9-2%. The probability of a false normal lactose 
breath test (1:77) was calculated from these results together with those from a separate group of 
children with lactose malabsorption (also determined by hydrogen breath test). A study of 
siblings and mothers of subjects with a negative breath test did not show familial clustering of this 
condition. 

Faecal incubation tests with various sugars showed an increase in breath hydrogen greater than 
100 parts per million in those with a positive breath test while subjects with a negative breath test 
also had a negative faecal incubation test. 

The frequency of a false negative hydrogen breath test was higher than previously reported, 
but this does not affect the superiority of this method of testing over the conventional blood 
glucose determination. 


Measurement of hydrogen in expired air may be children unable to produce hydrogen, as well as the 
used to screen for carbohydrate malabsorption. relation between the capacity to produce hydrogen 
Though indirect, it is highly specific in detecting this during a breath test and the ability of the colonic 
condition. Hydrogen is one of the products of bacterial flora to produce either hydrogen or 
bacterial fermentation of unabsorbed sugars in the methane, or both. 
lower gastrointestinal tract but is not found in 
protein or fat malabsorption. Furthermore, human Patients and methods 
cells do not produce hydrogen and atmospheric air 
contains only a trace. During the past decade the The study was carried out during 1983 and included 
hydrogen breath test for determining carbohydrate 103 healthy schoolchildren of Caucasian origin, aged 
absorption has gained popularity for a number of 6 to 12 years. Informed consent was obtained from 
reasons: the procedure is non-invasive; it is more the children as well as their parents. Five of the 103 
sensitive than measurement of the increase in the children were excluded from the study because they 
blood glucose concentration after an oral sugar had taken oral antibiotics within four weeks of the 
load;! and, recently, devices for rapid estimation study. In the remaining 98 subjects the hydrogen 
of breath hydrogen, not requiring expert personnel, breath test was performed after an overnight fast, 
have been developed.? 4 with lactulose (1 g/kg bodyweight) given as a syrup 
The reliability of the hydrogen breath test, (Duphalac, Duphar Nederland). The hydrogen con- 
however, may be biased by subjects with colonic centration in expired air was estimated in duplicate 
bacterial flora that seem unable to produce hyd- samples as 0, 60 and 90 minutes by means of a 
rogen from unabsorbed carbohydrates. Based on recently described hydrogen analyser.* An increase 
one small series in adults, the frequency of this in breath hydrogen of less than 20 parts per million 
condition was estimated as 2 to 4%.° In a larger (ppm) was considered a negative test result. Clinical 
population of Swedish adults, however, hydrogen signs of discomfort were noted during and for some 


breath test after lactulose challenge gave a fre- time after the procedure. 

quency of 8% for this condition. There are few To calculate the probability of a false negative 
reports on the inability to produce hydrogen and on test, the results of the hydrogen breath test in 747 
the reliability of the breath test in children.’ children with either chronic diarrhoea or recurrent 


The present study establishes the frequency of | abdominal pain, or both, were included in this 
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study. The age of the children in this group ranged 
from 6 months to 16 years but most with lactose 
malabsorption were of preschool age. Postgastroen- 
teritis enteropathy, lambliasis, or cows’ milk protein 
allergy were the prevailing causes of their condition; 
primary lactose malabsorption was found in only 
13%. 

To assess the possibility of familial clustering of 
this inability to produce hydrogen, a lactulose test 


was performed in 11 siblings and six mothers of the’ 


children with negative results as well as in a control 
group of 11 siblings and eight mothers of eight 
randomly assigned children with positive test re- 
sults. 

A second lactulose hydrogen breath test was 
` carried out in the children with negative tests and in 
11 hydrogen producing children six to eight months 
after the first to find out whether the capacity to 
produce hydrogen after lactulose challenge is a 
permanent condition. Since no correlation was 
found between the dosage of lactulose and the 
concentration of expired hydrogen in those with a 
positive result, the second test was performed with a 
standard dose of 19 g lactulose made up to 200 ml 
with water. Hydrogen was measured at intervals of 
30 minutes for 150 minutes. 


Faecal incubation studies. Freshly passed stools were 
obtained from 17 children and one mother. Within 
one minute of defecation a suspension was prepared 
of 20 ml faeces in 60 ml, 0-15 M phosphate buffered 
saline (pH 7-0). After homogenising and sieving, 
3 ml samples of the suspension were pipetted into a 
23 ml vacuum container (Venoject, Terumo 
Europe, Belgium). Duplicate incubations were pre- 
pared by adding 1 ml of a 50 mg/ml solution of pure 
lactulose (Legendal, Inpharzam Nederland), lac- 
tose, sucrose, or glucose using a 1 ml glass pipette 
with a standard error of 0-015 mi. 

After sealing the container, incubation was per- 
formed in upright position at 37°C in a temperature 
controlled stirred waterbath. After 60 minutes 
samples of the gas above the suspension were 
collected by needle aspiration through the stopper 
into a 20 ml plastic syringe and subsequently 
injected into 13 ml vacuum containers for transport 
and storage before gaschromatographical analysis. 
The remaining suspension was examined by 
Clinitest and Clinistix (Ames, Miles Laboratories, 
USA) in order to establish the presence of sugar 
residue, and by paperstrip (Panpeha, Schleicher and 
Schill, Germany) to determine the pH. The result 
of the faecal incubation test was regarded as positive 
if the concentration in the test tube exceeded the 
concentration in control suspensions without sugar 
added by 100 ppm or more. This concentration was 


chosen because of the finding that about 20% of the 
hydrogen present in the gut lumen is expired via the 
lungs, and a rise in breath hydrogen of 20 ppm or 
more is generally considered to indicate the pres- 
ence of sugar malabsorption. 


Gas chromatographic analysis. For estimation of 
hydrogen and methane, 4 mi gas samples derived 
from the stool incubations were injected into a 
Packard 428 Gas Chromatograph fitted with a 
thermal conductivity detector. The detector re- 
sponse was estimated by peak height measurement 
and was calibrated with standard mixtures of 29, 68, 
and 180 ppm hydrogen in air and 100 and 300 ppm 
methane in air (BOC Gases). The carrier gas was 
argon with a flow rate of 17 ml/minute. The stainless 
steel column (1-5 m X 3 mm diameter) was packed 
with 60 to 80 mesh pretested molecular sieve 5 A 
(Applied Science Laboratories, USA). 


Results 


Breath tests. The dose of lactulose (1 g/kg) varied 
according to bodyweight between 20 and 50 g. 
Though the younger children tended to have a higher 
increase in breath hydrogen compared with older 
children, this difference did not reach statistical 
significance. Of the 98 children, 74% had abdominal 
discomfort, flatulence, or diarrhoea during or 
shortly after the test. No correlation was found 
between the occurrence of clinical symptoms and 
the magnitude of the hydrogen concentration in 
expired air or with the absence of hydrogen produc- 
tion. Six of nine children with negative tests experi- 
enced these symptoms. 

In those subjects who produced hydrogen the test 
became positive by 60 minutes in 89%, and by 90 
minutes in 11%. Breath hydrogen remained below 
20 ppm in nine of the 98 children (9-2%, 95% 
confidence limits 4-3 to 16-7%). 

Ninety five of the 747 (12:7%) children previously 
tested either because of chronic diarrhoea or recur- 
rent abdominal pain, or both, were shown to have 
lactose malabsorption. Assuming that the frequency 
of children whose bacterial flora are unable to 
produce hydrogen in this population was also 9:2% , 
leaving 90-8% of correct negative test results, the 
frequency of missed lactose malabsorbers was calcu- 
lated from the equation 12-7 x ae =1-29%. The 
probability for a false negative test because of 

dilure to produce hydrogen is therefore 1:77. 

A second lactulose test was performed 6 to 8 
months after the first one'in the nine children with 
negative results, and in eight randomly selected 
subjects with positive tests, as well as in most of 
their siblings and mothers—comprising 53 subjects 





in total. Breath hydrogen tests in the subjects who 
had had positive results became positive at 60 
minutes in 59%, at 90 minutes in 30%, and after 90 
minutes in 11%. Seven of nine of those who had 
previously had negative results now had a positive 
result at 90 minutes or before, except for one whose 
test became positive at 150 minutes. A previously 
positive test became negative in two of 11 children 
who had been included in the first part of the study. 
Hence, a change in outcome was found in nine of 20 
children tested twice. Though three siblings of 
subjects whose bacterial flora were unable to 
produce hydrogen were also found to have this 
condition, significant clustering or a relation with 
the result of the test in the mothers could not be 
found when compared with families of children who 
had a positive result (Table 1). 


Faecal incubation studies. Immediate incubation of 
freshly passed stools was performed in 18 subjects— 
seven of nine with negative results, 10 siblings, and 
one mother, three months before the second hyd- 
rogen breath test. 

The mean coefficient of variation between the 
duplicate incubations from subjects with positive 
results (n=53) was 13%, and 7% for the duplicate 
methane producing specimens (n=16), indicating 
the reproducibility of the procedure. 

All faecal suspensions showed a sugar residue 
after 60 minutes of incubation, showing that the 
production of gases had not been affected by 
depletion of substrate. Measurement of pH at 60 
minutes showed a mean decrease in pH of 0-5, with 
no incubations below pH 6-0. 

Concentrations of hydrogen in incubations from 
subjects with a positive result showed large indi- 
vidual differences at 60 minutes (range 126 to 17-503 
ppm). Differences in hydrogen concentrations in 
samples from the same subject, incubated with the 
various sugars, were within the range shown in 
Table 2 and were found to be related to the sugars 
involved. With one exception, in which the lactose 
incubation exhibited the highest hydrogen concen- 
tration, sucrose or glucose, or both, always yielded 


Table 1 Frequency of inability to produce hydrogen in 
families of subjects with this condition (group A) and those 
of subjects with a positive hydrogen breath test (group B) 


Group A families (n™&) Group B families (n=8) 


Pasitive Negative Positive Negative 
test fest test test 
Siblings 8 3 lI 0 
Mothers 6 0 5 3 
Total 14 3 16 3 
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Table 2 Results of faecal incubation test and its relation 
with the hydrogen breath test (HBT) 


Case no Hydrogen Methane Ai of 
1 dah iha ha 0 + 

2 eae 0 oe a 

3 eet ĝ + 

4 a 0 + 

5 one 0 fe 

6 cate 0 + 

7 one bbt ade 

8 sahil 0 + 
9 ++ 6 + -> 
10 na 0 + 
11 wh 0 + 
Mother L none e 
12 T G -e 
13 + oe = 
14 0 0 rs 
15 0 0 + 
16 0 ses + 
17 0 men + 


Qno increase in concentration. 
*x10 to 100 ppm. 

**= 100 to 1000 ppm. 

***= 1000 to 10 000 ppm. 
****—10 000 to 100 000 ppm. 


the highest hydrogen concentrations compared with 
the lactose and lactulose incubated specimens. The 
same relation between concentration and kind of 
sugar used was found for methane. 

The hydrogen concentrations in 12 of 18 incuba- 
tions exceeded those of the control suspensions by 
100 ppm; in 14 of 18 of the latter there were only 
trace amounts of hydrogen, and the former finding 
corresponded with a positive second hydrogen 
breath test in all cases. In six of 18 incubations the 
hydrogen concentration in the test tubes remained 
below 100 ppm (range 0 to 94) which corresponded 
with a negative breath test in three cases, the 
remaining three showing disconcordance with the 
outcome of the breath test. Two incubations showed 
complete failure to produce both hydrogen and 
methane. Methane was detected in three of six 
negative faecal incubations with concentrations 
ranging from 1-166 to 6-642 ppm. In two incubations 
methane was found together with a considerable 
concentration of hydrogen and a positive breath test 
(Table 2). 


Discussion 


The validity of the hydrogen breath test as a 
sensitive method for the detection of carbohydrate 
malabsorption has been disputed.’ ® Garamer et al 
described six patients with primary sugar malabsorp- 
tion who had no increase in breath hydrogen or in 
stool incubations after oral sucrose or glucose, 
suggesting that the breath test is not a reliable means 
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of diagnosing primary sugar malabsorption. They 
postulated that the failure of the hydrogen breath 
test in their subjects had been caused by altered 
bacterial metabolism. 

The results of these authors, however, contrast 
with those of other investigators reporting on 18 
patients with primary sucrase-isomaltase defi- 
ciency.! >"! Therefore, altered bacterial metab- 
olism does not seem to be a feature specifically 
correlated with primary sugar malabsorption. In- 
ability of the colonic flora to generate hydrogen 
from carbohydrates is also found in the absence of 
sugar malabsorption syndromes (this study) 

Gilat found that 11 of 55 (20%) of subjects had 
colonic flora unable to produce hydrogen but nine of 
the 11 were studied after antibiotic treatment, 
preparation for colonoscopy, or colonic surgery.* A 
recent study in 100 Swedish adults undergoing the 
lactulose hydrogen breath tests assesses the fre- 
quency of inability to produce hydrogen to be 8%.6 
The present study, which gives a frequency of 9-2% , 
shows that the occurrence of this condition in 
children is comparable with that in adults. This 
frequency suggests that the chance of a false 
negative hydrogen breath test in an already 
documented group with lactose malabsorption is 4 
to 17%, assuming that sugar malabsorption in itself 
does not alter the hydrogen producing capacity of 
the colonic flora. 

According to our study, the sensitivity of the 
hydrogen breath test compares favourably with the 
22 to 53% false normal blood glucose determina- 
tions in lactose intolerant children.” When used as a 
screening procedure in children with chronic di- 
atrhoea or recurrent abdominal pain, or both, the 
mean probability of a false normal result after 
lactose challenge is only 1:77. In case of doubt, a 
lactulose test will show if the negative result is 
caused by inability to produce hydrogen. 

Most patients with lactose malabsorption have 
secondary malabsorption, however, and we cannot 
deny that blood: glucose determination shows more 
concordant results in the group with primary lactase 
deficiency. The chance of a false positive hydrogen 
breath test is virtually zero, however, whereas the 
number of false flat glucose curyes was found to be 
13% in 109 children.” 

One interesting finding is the change in the 
outcome of the hydrogen breath test after a six 
month interval in nine of 20 children tested twice. 
This phenomenon was also noticed in a recent study 
in four of eight subjects with negative results who 
were retested within a few weeks.° 

Since previous use of antibiotics has been ex- 
cluded in our study, we speculate that changes in the 
diet may influence the capacity of the colonic 


bacterial flora to produce or to utilise hydrogen. 
Theoretically, this may be explained by two 
mechanisms—a change in the composition of the 
colonic microflora or in the metabolic activity of the 


resident flora, or both. The first possibility is 


supported by the finding that an increased consump- 
tion of crude fibre over three weeks caused a 
profound increase in the, ratio of anaerobic: aerobic 
flora, from 2-9 to 5-14. 

Changes of short duration in feeding habits may 
affect the hydrogen producing capacity by altering 
the metabolism. Faecal incubations with sugars from 
one of the authors (ACD) invariably resulted in the 
generation of large amounts of hydrogen but this 
changed to exclusive production of methane after 
the consumption of 500 g french cheese during a 24 
hour fast. It has also been shown that ammonia, 
produced by colonic microflora, may be utilised 
when a readily utilisable carbohydrate is added to 
the faecal incubation.'° '* The production of bacte- 

rial metabolites such as hydrogen, methane, and 
ammonia may, therefore, depend on the combi- 
nation of different substrates presented to the 
microflora, rather than on the log count of the 
various anaerobic strains. That the colonic flora are 
capable of a rapid substrate-induced shift into 
another metabolic pathway seems to us a reasonable 
explanation for this change in the outcome of the 
hydrogen breath test. 

The faecal incubation system used in this study is 
a modification of the procedure described by 
Levitt.’ This rapid incubation test is based on the 
following considerations: maximum hydrogen pro- 
duction in vivo as well as in vitro has been shown to 
occur after 60 minutes;> 16 the presence of living 
bacteria does not seem to be essential, provided that 
bacterial enzymes are present,’ thus obviating the 
need for strictly anaerobic incubation; and pro- 
longed incubation procedures induce hydrogen cata- 
bolism. After seven hours of incubation the hyd- 
rogen concentration decreases to half of the concen- 
tration found in the test tube after 60 minutes and 
this decrease is accompanied by the appearance of 
methane (ACD, unpublished results). ; 

Since the process of hydrogen production and 
diffusion from the colon into the circulation and the 
lungs is rapid, we believe that the -«tesults. of 
hydrogen estimations in expired airshould be; 
correlated with the production of hydrogen in faecal 
incubations of short duration. 

The question arises whether an anaerobic, aerobic, 
or a semi-aerobic incubation system should be 
preferred when one seeks to correlate breath test 
results with the outcome offaecal incubation studies. 
In contrast to the anaerobic system® which failed to 
generate methane in subjects producing methane, 


the aerobic system used in the present study pro- 
duced methane in five of 18 incubations. Though 
methane in expired air has not been estimated in this 
study, the results of the faecal incubation test show 
that its production does not exclude the generation 
of considerable amounts of hydrogen or a positive 
hydrogen breath test. The relation between hydro- 
gen and methane production by the colonic micro- 
flora seems to be more complicated than has been 
suggested in previous studies.° 18 1° 

A major problem in the interpretation of the 
results of faecal incubation studies with regard to 
bacterial metabolites is our lack of knowledge of 
the micro-environmental circumstances prevailing in 
the human colon. Though methanogenic bacteria 
are considered to be stfict anaerobes,” this study 
shows that methane production is possible under 
aerobic conditions. 
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Herpes simplex infections in atopic eczema 


T J DAVID AND M LONGSON 
Department of Child Health and Department of Virology University of Manchester 


SUMMARY One hundred and seventy nine children with atopic eczema were studied prospec- 
tively for two and three quarter years; the mean period of observation being 18 months. Ten 
children had initial infections with herpes simplex. Four children, very ill with a persistently high 
fever despite intravenous antibiotics and rectal aspirin, continued to produce vesicles and were 
given intravenous acyclovir. There were 11 recurrences among five patients. In two patients the 
recurrences were as severe as the initial lesions, and one of these children had IgG2 deficiency. 
Use of topical corticosteroids preceded the episode of herpes in only three of the 21 episodes. 
Symptomatic herpes simplex infections are common in children with atopic eczema, and are 
suggested by the presence of vesicles or by infected eczema which does not respond to antibiotic 
treatment. Virological investigations are simple and rapid: electron microscopy takes minutes, 


and cultures are often positive within 24 hours. 


Patients with atopic eczema are susceptible to 
particularly severe infections with herpes simplex 
virus. Most cases are probably due to type 1,’ but 
eczema herpeticum due to the type 2 virus has been 
described,” and the incidence of type 2 infections 
may be underestimated because typing is not usually 
performed. The source of the virus is assumed to be 
a close relative or friend with herpes labialis,” but 
spread in hospital by nurses may occur. 4 Cases of 
eczema herpeticum mostly represent an initial 
infection > though the documentation of this is 
scanty.” ° Patients with eczema herpeticum may 
become seriously ill with a high fever, and death can 
occur.” The cause of death, though not always clear 
from published reports, may be due to some 
undetected immune deficiency state such as the 
Wiskott-Aldrich syndrome* ’ or to secondary bac- 
terial infection, usually with a combination of group 
A B haemolytic streptococci and Staphylococcus 
aureus.” 

Severe herpes simplex infections are known to be 
a complication of other dermatological disorders 
including autosomal dominant ichthyosis vulgaris,” 
Darier’s disease,’ familial benign pemphigus, 
pemphigus foliaceous,!! and congenital ichthyosi- 
form erythroderma. 12 It is not known whether the 
susceptibility of patients with certain skin diseases to 
severe herpes simplex infections is due to an 
underlying immunological abnormality or is merely 
attributable to the abnormal skin. 

We report the incidence, clinical and laboratory 


features, and treatment of herpes simplex infections 
in a group of 179 children with atopic eczema. 


Patients and methods 


Between January 1982 and September 1984 all 
children referred to the department of child health 
with atopic eczema were studied prospectively for 
evidence of infection. Patients who had been fol- 
lowed for less than six months were excluded. One 
hundred and seventy nine patients were observed 
for 3199 patient months, with a mean of 18 months. 
Patients were seen routinely at least three 
monthly as outpatients, but the parents were asked 
to attend with their child in the event of sudden or 
unexpected deterioration of the eczema, or if there 
was new evidence of infection such as crusting, 
discharge, or the appearance of vesicles or pustules. 
The finding of intact vesicles or pustules with a small 
central depression (‘umbilicated pustules’) led to the 
suspicion of herpes simplex infection. Where what 
had been thought to be simple bacterially infected 
eczema failed to respond to treatment with appro- 
priate oral or parenteral antibiotics within 48 hours, 
infection with herpes simplex was suspected. 
Specimens for virology were only collected in 
patients where the above criteria led to the sus- 
picion of herpes infection. No specimens were 
obtained from patients who were well or where only 
bacterial infection was suspected. Swabs for virology 
in transport medium (balancéd salt solution, bovine 
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serum albumen, antibiotics) were taken directly to 
the regional virus laboratory. Where vesicles were 
present, collection of material for electron micro- 
scopy was attempted. A clean dry microscope slide 
was placed in contact with a vesicle that had been 
punctured with a small sterile needle. The wet slide 
was allowed to dry in air. In the laboratory the dried 
material on the slide was suspended in a drop of 
distilled water before negative staining and electron 
microscopy. Herpes virus antibodies were sought 
with a standard complement fixation test and a 
locally produced antigen. 

An initial infection was defined as the first 
recognisable clinical lesion suggestive of the pres- 
ence of herpes simplex virus, combined with isolation 
of the virus in tissue culture. Seroconversion was 
defined as an initial specimen of blood with undetect- 
able antibody, with a titre of at least 1/20 in a 
convalescent specimen, using the complement 
fixation test. 


Results 
Initial infections. During the study period initial 


infections with herpes simplex virus were 
documented in 10 of the 179 patients. Tables 1 and 2 


Table 1 Initial herpes simplex infections: clinical features 


Case Age Sex Surface area 
no (months) affected by eczema 
(%) 

1 20 M 76 

2 71 F i 

3 21 M 80 

4 32 M 80 

5 94 F I 

6 40 M 3 

7 104 F %0 

8 5 M 15 

9 56 M 20 

54 M 5 


10 


*Temperature not taken because seen in the clinic without history of fever. 
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summarise the clinical and laboratory features. 
Ichthyosis was present in nine of the 10 patients and 
a prominent feature in three. Only three children 
had had topical corticosteroids in the previous six 
months. In five there was a history of a relative or 
friend with herpes labialis. 


Clinical features 

In one patient the lesions were confined to both 
cheeks, and management at home simply comprised 
a topical antiseptic. Seven children required admis- 
sion to hospital, in one case as a precautionary 
measure because of poor home circumstances, and 
in the rest because of the severity of the lesions. One 
patient also had gingivo-stomatitis. Vesicular lesions 
were seen where there was no associated bacterial 
infection, but in the presence of bacterial infection 
vesicles had the appearance of pustules, were 
sometimes umbilicated, and contained purulent 
fluid (Fig. 1). In areas where vesicles were con- 
fluent, raw afeas of skin were seen after vesicle 
rupture (Fig. 2). The vesicles were usually fragile 
and burst easily with gentle rubbing. Once the 
vesicles had ruptured, and where the vesicles had 
not been confluent, the resulting lesions could be 
difficult to distinguish from simple septic spots that 


Maximem temperature 


Table 2 Initial herpes simplex infections: laboratory features 


Case Serum IgE (IUI) Electron 
no microscopy 
1 468 (normal <29) - Positive 
2 892 (normal <63) Not done 
3 11 700 (normal <29) Not done 
4 11 150 (normal <42} Positive 
5 129 (normal <63) Not done 
6 810 (normal <42) Not done 
7 35 (normal <80) Not done 
8 18 (normal <11) Positive 
9 1010 (normal <52) Negative 
10 5645 (normal <52) Positive 


Site of herpetic 
lesions CC) 
Legs, arms, neck, face, trunk 40-2 
Both checks Not measured*® 
Legs, arms, trunk, eye 40-0 
Legs, kft middle finger (whitlow) 40-0 
Face 36-6 
Legs 38-7 
Face, neck, hands, stomatitis 37-5 
Face, car, eye 39-5 
Hands, arms, heel, behind car, face Not measured’ 
Arm Not measured* 
Herpes simplex Seroconversion” 
isolation in culture 
Positive Yes 
Positive Not tested 
Positive Yes 
Positive Yes 
Positive Yes 
Positive Yes 
Positive Yes 
Positive Yes 
Positive Yes 
Positive Yes 


*Defined as initial specimen with undetectable antibody, with a titre of a1 least 1/20 in a convalescent specimen, using the complement fixation test. 
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Fig. 1 Case 3. Most vesicles have become pustular, and 
there are some satellite lesions on the chest wall. 


Fig.2 Case 4. Left ankle. A raw area is visible centrally 


where the vesicles had been confluent. Some typical 
umbilicated pustules are seen above the raw area. 









Fig. 3 Case 10. Right arm. Typical vesicles are only seen in 
the palm. The remaining vesicles have been broken, and 

the appearance of the wrist or ante-cubital fossa ts 
indistinguishable from that of simple non-herpetic infected 
eczema. 


had been scratched (Fig. 3). The clinical distinction 
between bacterial and herpetic infection of the 
fingertip was especially difficult. One child (case 4) 
had a paronychia which was thought to contain pus 
due to bacterial infection, but surgical exploration 
combined with avulsion of the nail showed no pus. 

In three children, only failure of infected eczema 
to respond to parenteral benzylpenicillin and fluc- 
loxacillin gave rise to the suspicion of herpes. In two 
of these pustules were present on admission. and 
with hindsight the correct diagnosis should have 
been suspected earlier. In the third, neither we nor 
the mother had seen vesicles or pustules, and it was 
the failure of crusted infected eczema to improve 
with oral antibiotics that led to the collection of 
specimens for virology. 

In four children, continued production of vesicles. 
the persistence of high fever (greater than 39-5°C) 
despite parenteral benzylpenicillin and flucloxacillin 
in high dosage and rectal aspirin, accompanied by 
prostration and general debility, led to the adminis- 
tration of intravenous acyclovir (5 mg/kg three times 
a day) for five days. In each case this was followed 
by a cessation of vesicle production and rapid 
resolution of fever. Five children were only treated 
with oral phenoxymethylpenicillin and flucloxacil- 


lin, combined with a topical antiseptic ointment 
containing povidone-iodine. 


Bacteriological results 

No bacteria were recovered from the lesions of cases 
1 and 2. Staph aureus was recovered from the 
lesions of the other eight, accompanied by 6 
haemolytic streptococci in seven (Lancefield group 
A in six, group B in one). 


Virological results 

Electron microscopy was not attempted in five 
patients, but out of the other five patients, virus 
particles of the herpes group were seen in four. 
Herpes simplex virus was grown in tissue culture in 
all 10 patients. Seroconversion was found in all nine 
patients from whom appropriate acute phase and 
convalescent specimens had been obtained. 


Immunological results 

Serum concentrations of the immunoglobulins A, 
G, and M were normal in nine patients. One patient 
had normal serum concentrations of IgA, IgG, and 
IgM, but had a deficiency of the IgG subclass IgG2. 
She is described in detail elsewhere.'* The serum 
IgE values are given in Table 2. 


Recurrent herpetic lesions. Recurrence of herpetic 
lesions occurred in five children. Clinical and 
laboratory data are given in Table 3. In four (cases 
1, 4, 7, and 8) the initial infection had occurred 
during the study period. In one (case 11) the initial 
infection had occurred several years before the 
patient was referred to us. 
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Clinical features 

In ¢ases 1 and 4 the recurrences were trivial 
compared with the initial lesions. In case 11 the 
initial and recurrent episodes were identical. In case 
8, the recurrence comprised herpetic keratitis. In 
case 7 the recurrences were only slightly less 
extensive than the initial lesions, although recovery 
was more rapid with the second and subsequent 
episodes. In each case (apart from case 8, where the 
relapse was ocular) all recurrences comprised a crop 
of vesicles easily identified by the parents as 
herpetic. In none had topical corticosteroids been 
given before the recurrence. Apart from the third 
recurrence of case 1, which coincided with a 
respiratory infection, the recurrences did not co- 
incide with intercurrent illnesses. 

The distribution of the recurrent lesions was most 
odd. In cases 7, 8, and 11, the recurrences were all at 
the precise site of the initial lesions. In case 4, the 
first recurrence affected the same single digit that 
had been affected originally. The second recurrence 
affected the back of the same hand, though this had 
not been involved in the- initial infection. In case 1 
the first recurrence comprised herpetic whitlows 
(paronychia) of both middle fingers. The second 
recurrence comprised a crop of vesicles over the 
dorsum of the inter-phalangeal joint of both 
thumbs, accompanied by an herpetic whitlow (sub- 
ungual collection of pus from which the virus was 
recovered) of the right middle finger. This patient’s 
fingers had not been affected in the initial infection. 
He was not in the habit of sucking his thumbs or 
fingers. His third recurrence was again striking for 
the symmetry of the lesions in both axillae, an area 


Table 3 Recurrent herpetic lesions: clinical and laboratory findings 


Case Age at Age at recurrence and site 
No initial 
infection First recurrence Second recurrence 
(months) 
1 20 26 months 27 months 
Both middie fingers Both thumbs, rieht 
(whitlows) middle finger 
(whitlow) 
4 32 34 months 50 months 
Left middie finger Back of left band 
7 104 105 months 107 months 
Face, neck, hands Face, neck, hands 
8 5 7 months — 
Eye 
11* 96 166 months 172 months 


Left pinna, left cheek 


Left pmna, left cheek 


Electron Herpes simplex 
microscopy kolation in 
Third recurrence culture 
30 months Pos;pos;pos Pos;pos;pos 
Axiliae, elbows, back, 
thigh 
a Pos;pos - Pos: pos 
109 months Neg;neg;neg ?0S;P'e ;pos 
Face, neck, bands 
peer Not done Pos 
me Negineg Pos;pos 


“Boy. First attack at % months on left pinna and [eft cheek. Eczema affecting 8% of skin surface arca, with mild ichthyosis. IgE 603 IUA 
(norma! <.70). The history suggested that there had been approximately 10 recurrences between the initia! infection and his first being seen by us at the age of 


140 months. 
Pos=positive; neg=negative. 
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that had not been affected in the initial infection. 
The other areas affected in the third recurrence, the 
elbows, back, and thigh, had all been affected in the 
initial infection. 

No patient was systemically i! during a herpetic 
recurrence except for the respiratory infection 
associated with the third recurrence in case 1. 
Topical antiviral treatment (idoxuridine 0:1% eye 
drops) was given for the ophthalmic relapse. Oral 
acyclovir (5 mg/kg three times a day for five days) 
was given to case 11, with topical povidone-iodine 
ointment and oral phenoxymethylpenicillin and 


flucloxacillin, in the hope that it might prevent: 


further recurrences; it did not. Recurrences in the 
other three patients were treated with a topical 
antiseptic and oral antibiotics. 


Bacteriological results 

There were 10 recurrences of skin lesions; Staph 
aureus was recovered in eight, accompanied by 6 
haemolytic streptococci (Lancefield group A) in five 
(with group B streptococci in one). 


Discussion 


In this study of 179 children with atopic eczema, 
there were 21 symptomatic episodes of herpes 
simplex infection in a two and three quarter year 
period. This may be an underestimate, for no 
attempt was made to look for viral infection in those 
with lesions suggestive of uncomplicated bacterial 
infection or in those with no evidence of infection. 
Initial infections with herpes simplex are common in 
normal children, and there is no evidence from this 
study or any other that the incidence is any higher in 
children with atopic eczema. Our patients were a 
selected group, with an excess of severe or intrac- 
tible cases, and it could be that the incidence or 
severity of herpes infections is not as high in children 
with less severe eczema. The fact that seven of the 
10 children with initial herpes infections had only 
localised eczema suggests, however, that the occur- 
rence of eczema herpeticum is unrelated to the 
extent of the eczematous lesions. 

Why unusually severe herpes simplex infections 
are associated with specific skin diseases is obscure. 
Presumably the explanation lies either in the abnor- 
mal skin itself, or in some common underlying 
immunological explanation. The fact that neutralis- 
ing antibodies fail to protect from recurrences 
suggests that the postulated immunological defect is 
not one of antibody production but of cellular 
immunity. Whether the virus spreads locally in the 
skin or whether haematogenous spread occurs has 
not been established. Topical corticosteroids are 


well known to potentiate bacterial or fungal infec- 
tion in the skin, but there is disagreement about 
whether they predispose to or potentiate viral 
infections.'* In only three of the 21 episodes had 
there been recent use of topical corticosteroids. This 
unusual under usage of corticosteroids partly re- 
flected local treatment policy and partly parental 
fear (often disproportionate) of adverse affects. 
Clearly, in our series of patients corticosteroids were 
not an important predisposing factor. A further 
unexplained problem is the curious distribution of 
recurrent lesions. While some of these were at the 
site of the initial infection, as one might expect with 
a virus that can remain dormant, others were at 
distant sites and were sometimes striking in their 
bilateral symmetry. Why only some patients should 
experience recurrent lesions is also obscure. 

Sudden deterioration of atopic eczema is com- 
monly due to infection. Where vesicles are seen the 
presence of herpes simplex should be sought. 
Failure of infected eczema to respond to appropriate 
oral antibiotics within 48 hours suggests herpes. 
Electron microscopy can be completed in minutes, 
and herpes simplex grows rapidly in sensitive cell 
culture, for example human embryo fibroblasts 
which are commonly used in most virology labor- 
atories in Europe and the United States, so that 
positive results can often be obtained within 24 
hours. Clinical diagnosis alone is not adequate, 
because similar appearances may be caused by 
Coxsackie virus infection.” 1f Electron microscopy 
alone is not adequate, for it merely confirms the 
presence of a virus from the herpes group. 

Claims that antiviral treatment is lifesaving in 
eczema herpeticum are probably exaggerated, for it 
is doubtful whether the disease is life threatening 
when appropriate antibiotics are given. In most 
cases eczema herpeticum is likely to be a highly 
unpleasant disease that recovers on its own. It would 
seem unreasonable, however, to withhold a fairly 
safe and effective drug such as acyclovir in severe 
cases, particularly those with fever and systemic 
iliness, where antiviral treatment so dramatically 
shortens the illness. Whether acyclovir is best given 
intravenously!’ or orally!® is unclear. Acyclovir is, 
however, rather insoluble and not well absorbed 
when given orally, so for ill patients we have 
preferred the intravenous route. The decision to 
treat for five days was arbitrary—it is possible that 
48 hours treatment would have sufficed for the 
clinical response was so rapid. 


We thank Dr S Richmond, Dr R W Newton, Dr R H Macdonald, 
Dr M R Haeney, Dr R F Williams, Professor R D H Boyd, 
Professor S Shuster, and the Booth Hall Children’s Hospital 
Department of Medical Dlustration for their help. 
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Psychotherapy for Munchausen syndrome by proxy 


A R NICOL AND M ECCLES 


Nuffield Psychology and Psychiatry Unit and Department of Child Health, Royal Victoria Infirmary, 


Newcastle upon Tyne 


SUMMARY ‘The management of a case of Munchausen syndrome by proxy is described. Possible 
indications for individual interpretive psychotherapy in child abuse are given. 


Many different forms of psychotherapy have been 
tried for child abuse—behaviour modification,! 
focused social casework,* and anger management.’ 
Desensitisation and family therapy techniques also 
have their advocates. Since child abuse is most 
usefully regarded as a symptom tliat may accompany 
a spectrum of individual or family disorders, a range 
of therapies may be appropriate to match the variety 
of different problems. In Munchausen syndrome by 
proxy mothers fabricate false symptoms and signs 
over long periods so causing their children innumer- 
able harmful investigations, treatments, and other 
procedures.* It is a form of abuse likely to stir up 
particularly strong emotions among doctors since 
they are, in a sense, active participants. In this paper 
we report such a case where the less commonly 
employed individual interpretative therapy for the 
mother proved helpful. In this case two children in 
one family had presented with fictitious illness, the 
youngest to an extent that was a repeated threat to 
life. 


Paediatric presentation 


This child was the youngest of four, and the only 
daughter. Her father was aged 31 and a manager; 
her mother was a 30 year old housewife. Both 
parents were deeply involved with their local church 
and mother made frequent mention of her religious 
beliefs. The two elder boys, 9 and 7 years old, had 
not been involved in any problems but the third son, 
3 years old, had IgA deficiency, had been treated for 
an irritable hip and, at the time of his sister’s 
presentation, was about to be invasively investigated 
for haematuria, which subsequently vanished. 
Mother’s pregnancy with our patient was compli- 
cated by a threatened miscarriage at 12 weeks and 
an antepartum haemorrhage associated with hyper- 
tension at 36 weeks. Labour was induced at 38 
weeks after a fortnight of bedrest. The infant 


weighed 2-9kg and became jaundiced after birth. 
Her neonatal period was otherwise unremarkable. 
Breast feeding was terminated at five weeks because 
of cracked nipples. 

Her first admission to hospital was at the age of 10 
weeks when she presented with a four day history of 
diarrhoea and a one day history of vomiting. She 
seemed apathetic and dehydrated and was admitted 
along with her mother who stayed with her through- 
out this and each of her subsequent admissions. Her 
serum sodium value was 163 mmol/l and with a 
diagnosis of hypernatraemic dehydration she was 
resuscitated with whole blood and normal saline. A 
normal feeding pattern was difficult to re-establish 
but she eventually settled. 

During the subsequent 12 months the child had a 
further 11 admissions to the same ward. The history 
was always of a variable degree of diarrhoea and 
vomiting. Accompanying problems included symp- 
toms of upper respiratory tract infection, variable 
polyuria, eczema, unexplained nocturnal hypo- 
thermia, peripheral oedema, and an attack of 
measles proved by virus isolation. Continued 
diarrhoea both at home and in hospital, with varying 
amounts of sugar in her stools prompted progressive 
removal of food items from her diet until she was 
receiving a diet free from lactose, sucrose, and 
glucose, with beef, chicken, cauliflower and broccoli 
as her only tolerated solids. A second raised serum 
sodium concentration of 160 mmol/l prompted urine 
analysis and on three occasions she had urinary 
sodium concentrations of over 300 mmol. 

Urine specimens were unusually difficult to obtain 
as bags leaked or became detached with striking 
regularity. The diagnosis of salt poisoning was 
eventually proved when 13 ml of vomitus, obtained 
shortly after her last admission, was shown to have a 
sodium content of 660 mmol/l (approximately 10 
times the normal value). 

The girl spent a total of 29 weeks in hospital, 43% 
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of her life by the time she was finally discharged (see 
Figure). She had been subjected to two computed 
tomograms of the head (one unsuccessful), two 
blood transfusions, three radiographs, one electro- 
encephalograph, 51 stool specimens (all negative), 
and 83 venepunctures. Ward staff had been struck 
by mother’s regular presence on the ward. Even 
when her child was not an inpatient she would visit 
other children. Nurses noted that she remained 
aloof and avoided eye contact. Her handling of the 
baby was technically competent but rather cold. 


18 
17 
16 
15 


14 


— — 
op =A 


Weight (kg) 
wo 














Mother and father were confronted with the 
diagnosis in a joint meeting with the paediatrician in 
charge of the case. Confession came later when she 
was told of the decision by a case conference 
convened by the social services department to 
remove the child to foster care. It was clear that 
father had no idea what had been going on. The 
child was readmitted to the ward and within two 
weeks her diet had returned to normal. She had no 
more diarrhoea or vomiting and achieved a striking 
weight gain (see Figure). The gross motor develop- 
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ment, which had been four months retarded, made a 
rapid return to normal. i 

The family doctor confirmed that mother was a 
very frequent attender at the surgery with a multi- 
tude of complaints. He recognised that her attitude 
to her daughter was abnormal; for example on 
occasions she seemed to know when the child would 
return to hospital. She was known to be unpopular 
in the local community, although the reasons for this 
were not very clear. 


Psychiatric assessment 


Before the confession a child psychiatrist was asked 
to assess the family. At interview mother presented 
as tense and tight lipped. She vehemently denied 
any allegations of involvement in dosing her 
daughter with salt. She gave a detailed description 
of the problems of the food allergy and said that she 
had been astounded when the paediatrician had 
suggested she came to the doctor too much—didn’t 
her children have food allergy and immune de- 
ficiency? She reported, but minimised, two psychi- 
atric problems; the fact that she had been on 
antidepressant drugs at the time of her daughter’s 
birth, and her father’s alcoholism. At the time of 
interview there was no clinical depression or other 
mental illness. 


Assessment for psychotherapy 


In view of the dangerous nature of the disorder‘ it 
was thought at first that the child should be removed 
from the family and brought up in an alternative 
home. When mother confessed, it was decided that 
since she had admitted that there was a problem, 
treatment was now a possibility. The matter was 
taken to the magistrates court where the medical, 
psychiatric, and social work recommendations were 
unanimous. These were that a care order should be 
made but that the child should be returned home 
under very strict social work and health visitor 
supervision. As an essential part of the package a 
trial of psychotherapy was undertaken. The aim was 
to assess whether the mother could benefit from a 
rather long term supportive therapy which would 
fulfil her dependency needs and discourage further 
inappropriate medical consultation. 

The child psychiatrist also appeared as an expert 
witness at court, this being seen as a unique 
opportunity to emphasise to the mother the gravity 
of the situation and its root in her emotional 
difficulties. 

After a few sessions of therapy it became clear 
that the mother had a strong wish to understand 
herself, that she was intelligent, and that she had a 


capacity to bring active and painful feelings to 
therapy sessions. For these reasons a more active 
and a deeper form of interpretive therapy was 
undertaken. This continued on a weekly basis for six 
months and fortnightly for a further six months. At 
this point there was a clear termination of therapy 
although family supervision by the social worker and 
health visitor continued. All the psychotherapy was 
undertaken by one child psychiatrist (ARN). 


Some general themes of therapy 


Presentation. The mother came to therapy sessions 
looking well and attractive. She was always on time 
and seemed glad to see the therapist. The sessions 
were often emotionally charged and there were very 
few silences. The patient often brought the outcome 
of thoughts during the week, ‘I’ve been working it 
out. . .” indicating that the sessions continued in her 
mind for many hours outside their formal limits. 


The reason for the abuse. This emerged as complex. 
On the surface she said: ‘I liked the sympathy, I 
needed my daughter to be ill so that I was 
important. I felt I was somebody in the ward.’ 
Having initiated the deception, other factors came 
into play, she felt the need to keep up the fiction of 
the baby’s illness. She derived much pleasure from 
the contact with the doctors. “They were intelligent, 
I liked to feel that I was being considered by 


intelligent people.’ She also described far less 


complimentary feelings—she had found the doctors 
dithering and took considerable pleasure in having 
outwitted them for so long. Full realisation of the 
danger she had put her child in emerged gradually. 


Affective expression In therapy. The emotional 
experience of therapy is most important. There were 
two affective states which emerged as particularly 
important in this therapy: remorse and something 
that the patient called ‘depression’. Remorse was 
intense in early sessions and tended to resurface 
throughout the year: ‘It’s awful to think but... I 
put the harm I was doing to the back of my mind.’ 
The full enormity of her actions first struck her when 
her solicitor told her that the paediatrician’s court 
report said that she had Munchausen syndrome by 
proxy. The court case was painful but also helped. 
At one point at a later stage in therapy and after a 
particularly charged session she reported lying 
awake at night contemplating in full measure the 
damage she had done. She had to search for ways of 
checking that she would never again get into a 
situation where she could act in such a manner. For 
this reason she searched for clues as to the cause of 
her behaviour, and needed, so she said, to seek her 
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husband’s and friends’ reassurance’ that they would 
tell her tf she seemed to be reverting to her old ways. 
For many months she did not go to her doctor at all, 
facing great anxiety when her children had minor 
ailments. Eventually, and after a change of general 
practitioner she did resume appropriate contact. She 
was not totally wracked with self blame, being able 
to recognise insensitive handling by some authority 
figures for what it was. She grumbled about the 
inertia of the care proceedings. She also frequently 
complained of ‘depression’. Apart from the fact that 
this mood state was unpleasant, it was not easy to 
understand what it consisted of. It certainly was not 
clinical depression, and was quite different from her 
appropriate and healthy remorse. As the therapy 
developed, this ‘depression’ assumed a central part 
in the pathogenesis of the abuse. It was a dangerous 
affect, which seemed to have infantile rage as a 
central component, together with crushingly low self 
esteem. 


Pathogenesis of the abuse. There can be no doubt 
that the deception was totally conscious; however it 
was based on motivations that arose from a deeper 
disturbance. The patient realised that her family of 
origin had been built on a pattern of dominance and 
submission. Dominant family members raged and 
bullied, singled out favourites and rejects, and took 
total control of all family decisions. Submissive 
family members sought ‘peace at any price’ and 
withdrew into anxiety and overconcern with health. 
In the mother’s family of origin, father was a 
selfmade man and a hectoring bully who would 
retreat to bed for days at a time in a sulk or smash 
furniture in a rage if he did not get his own way. The 
mother had been the favoured one as a child 
because she had shown academic promise and in 
turn she idolised her father. Her mother was 
characterised as a timid placating soul, chronically 
overconcerned with her own and her children’s 
health. There was one younger sister, less favoured 
and more rebellious, who left the family home for 
London when she grew up. 

Her early promise at school was dashed when, 
after ‘QO’ levels, she had left school because of an 
overwhelming fear of fainting. This was a general 
social withdrawal, she always found friendship 
difficult. Subsequently she worked in a local town 
hall where she met her husband. The fear of fainting 
persisted but she was able to gain some control of it. 
Her father was extremely angry at the academic 
failure as he had hoped she would go to university. 

In subsequent years it became clear that her 
father was feeling the strain of his new responsi- 
bilities. His drinking was out of control and event- 
ually he was sacked from work for dangerous driving 


and shoplifting. The case was heard in the court. 
This latter event, in particular, had a profound 
effect on the patient who by this time had three 
children. It seemed to fracture her fragile idealisation 
of father. This is the first time she reported feeling 
‘depressed’. She found, in her general practitioner, 
a source of support and kindness and this reinforced 
the pattern of very regular attendance at the surgery 
by herself and with the children that she had learned 
from her mother in childhood. It led to the discovery 
of the IgA deficiency thus giving credence to her 
behaviour. R 

Mother remembered being pregnant with her 
daughter, and the threatened miscarriage, as a 
time of blood, depression, and alarms which kept 
going off falsely in the middle of the night. Her 
‘depression’ deepened. When her daughter was 
born she very much wanted to breast feed and when 
this failed due to cracked nipples her ‘depression’ 
was reinforced, indeed her husband had to feed the 
baby as she felt too disappointed to do so. It was in 
this ‘depressed’ state that she first gave salt to the 
baby. She was somewhat surprised when her delin- 
quency was not detected immediately. Instead she 
discovered the pleasures of hospital life. 


Religion. There was an opportunity to explore the 
juxtaposition of her religion with her behaviour. 
Intelligent though she was, she believed that 
Christians were simply people who forgave others 
with the implication that they were morally better 
than others. Her attitude emerged as simplistic and 
harsh, her belief impoverished, and her preaching 
hypocritical when placed alongside her behaviour to 
her daughter. In therapy she began to recognise the 
immaturity of her faith and to grope towards a 
deeper understanding of Christian teaching. 


Interpretation 


An understanding of attitudes and feelings often 
comes through the patient’s detailed description of a 
small but highly important incident. In the present 
case, the mother’s failure at breast feeding supplies 
an example. In the context of increasing ‘depression’, 
it was quite clear that she experienced this failure as 
a personal deprivation and an attack on herself by 
the baby. The theory of projective identification? is 
helpful in understanding this distorted perception 
and merits brief description. 

The very young infant experiences strong feelings 
of love and hate directed towards the same object 
(initially the mother). Since they are directed 
towards the same object, the feelings are conflicting. 
This is most difficult to tolerate and the infant’s 
coping capacity is overwhelmed. In adults the 
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coping capacity is much developed but in troubled 
people (such as the mother) under great stress, the 
coping mechanism reverts to its infantile form. One 
way the infant, and the troubled adult, copes is to 
disown the feelings of hate, attributing them to the 
object of the ambivalence and experiencing them as 
directed towards the self. This is the origin of the 
evil witches and wicked stepmothers of fairy stories. 
By an inversion of roles, mother experienced her 
daughter as the threat. Mother, as baby, is deprived 
by the malevolent will of her infant as fantasy 
mother. This mechanism is common in child abusers 
and is eloquently described by Kempe and Kempe® 

. ‘to these parents “cannot” in the child is 
interpreted as “will not” ’. 

Other influences also helped to shape the mother’s 
behaviour, particularly the family culture of excess- 
ive illness behaviour and the effect of the hospital 
environment in relieving her ‘depression’ and acting 
as a prop to her self esteem. 

The therapist’s tasks were to uncover and interpret 
these fantasies and behaviours to the patient. 


Therapeutic relationship. Central to therapy is the 
understanding of the patient’s feelings about the 
therapist. She said she found the therapist a 
consistent figure in an otherwise unreliable world. 
The therapist assumed that these positive feelings 
would be accompanied by a dark foil of negative 
feelings as in her other relationships. Throughout 
therapy, however, and despite interpretation, these 
negative feelings never surfaced. 


Role of father. The father was not included in the 
therapy sessions but played a key part in the 
rehabilitation process. From being a somewhat 
passive figure in the family, he responded positively 
to the family crisis and became more involved in 
family life and an essential support to his wife. At 
the end of therapy, he told the social worker that the 
discovery of the abuse had been the best thing that 
had happened to his family because his wife then got 
the help she so obviously needed. Family life 
seemed generally to have become closer and more 
enriched. 


Changes in therapy. A major problem with therapy 
in Munchausen syndrome by proxy is that the 
therapist is reliant on the patient telling the truth. 
There seemed- reasonable collateral evidence, how- 
ever, for the following changes: 

(1) Further abuse had not occurred and mother’s 
care of all her children had not given rise to concern 
over a 15 month follow up period from confession. 


(2) There had been a cessation of her abnormal 
illness behaviour. 

(3) There were changes in her attitude to her 
religion. Less censorious and severe and more 
informed by her own humanity. 

(4) During therapy, she was able to become more 
firm in her management of her father. 

(5) While never a very demonstrative person, it 
was felt that she became generally warmer and more 
spontarieous socially. 

(6) Despite the pain of the events, the mother 
said that she was glad that she had been found out so 
that she could get the help she needed. 


Conclusions 


Most of the therapies advocated for child abuse are 
aimed either at general support or at the correction 
of obviously abnormal observable behaviour. Quite 
often, however, abuse is perpetrated by a parent 
whose behaviour seems motivated by severe 
neurotic conflicts but who seems otherwise well 
socialised. The form of abuse in these cases is not 
always Munchausen syndrome by proxy but may be 
sexual, emotional, or even physical abuse. Individ- 
ual interpretive psychotherapy may have a place in 
this minority of cases, and where the patient is 
reasonably well motivated in trying to confront his 
or her difficulties, is of average intelligence, and not 
beset with family and social problems. The primitive 
denial and projection of feelings shown in this case 
are common and need forceful intervention. Appear- 
ance aS an expert witness in court provides an 
excellent opportunity to set the stage. 
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Developmental sequence of periventricular 
leukomalacia 


Correlation of ultrasound, clinical, and nuclear magnetic resonance functions 
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SUMMARY The evolution of severe periventricular leukomalacia was followed by ultrasono- 
graphy in three newborn infants, and the subsequent myelination of the brain was assessed by 
nuclear magnetic resonance imaging. Four stages of periventricular leukomalacia could be 
identified by ultrasonography; (1) initial congestion, followed by (2) relative normalisation, (3) 
development of cysts, and (4) resolution of cysts but development of ventricular enlargement. All 
infants exhibited abnormal neurological signs from 36 weeks conceptual age and had unequivocal 
signs of cerebral palsy by 6 to 9 months of age. One infant became cortically blind but the other 
two seemed to have normal vision. Nuclear magnetic resonance imaging showed some 
abnormality of the ventricular system and delayed myelination in all three infants. The delay was 
most noticeable in the opticothalamic region, which was also the site of the most extensive lesions 
observed on ultrasonography. Progress in myelination was observed in the infants where a repeat 


scan was performed. 


Periventricular leukomalacia in the brain of the 
newborn infant has been recognised by pathologists 
since the last century.'? Its ischaemic nature and 
evolution, however, were first documented only 
comparatively recently by Banker and Larroche.’ It 
is an infarction of the white matter which leads to 
demyelination. It has been suggested that lesions in 
the area of the centrum semiovale form the anatom- 
ical basis of cerebral diplegia, while the lesions in 
the optic and auditory radiation will lead to sensory 
impairment.” ê 
. Recent advances in imaging techniques have 
provided the opportunity to test this hypothesis. 
Periventricular leukomalacia has been detected in 
the neonatal period by cranial ultrasonography.’ $ 
Recently Bowerman et al’ reported the evolution of 
the ultrasound findings in some of the survivors. 
Further confirmation was obtained by correlative 
necropsy studies by Nwaesei et al’ who showed that 
echodensities of this nature seen in the parenchyma 
on ultrasonography represent haemorrhagic or non- 
haemorrhagic periventricular infarction. 
Nuclear magentic resonance imaging can show the 
process of myelination in infancy’’ and it should 
thus be possible to study the effect of periventricular 


Jeukomalacia on myelination during life and correlate 
this with clinical outcome. 

We have been able to study prospectively, over an 
18 month period, three infants in whom the diag- 
nosis of periventricular leukomalacia was made in 
the neonatal period by ultrasonography. The evolu- 
tion of the ultrasound appearances, the clinical 
course, and associated findings on nuclear magnetic 
resonance imaging form the basis of this report. 


Patients and methods 


The three infants were born at 31, 30, and 31 weeks’ 
gestation, and weighed 1420, 1340, and 1760 g 
respectively (cases 1, 2 and 3). The pregnancy was 
complicated by antepartum haemorrhage in case 1. 
All three were delivered by emergency caesarean 
section because of fetal distress in case 1, breech 
presentation in a triplet pregnancy in case 2, and 
transverse lie in case 3. All had Apgar scores of 5 or 
less at one minute, were briefly intubated, and had 
Apgar scores above 7 by 10 minutes. They were all 
reintubated for hyaline membrane disease within 
the first few hours of life. All three also developed 
pneumothoraces, had acidosis (with at least one pH 
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value below 7-2), and had a period of low pulse 
pressure, though the lowest systolic blood pressure 
recorded in any of them was 42 mmHg. None had 
any evidence of sepsis. 

All three infants had daily ultrasound examina- 
tions and neurological assessments during the first 
week of life, then twice weekly until hospital 
discharge and again at 42, 41, and 42 weeks 
conceptual age respectively. 

Ultrasound scanning was performed through the 
anterior fontanelle using an ATL Mark III sector 
scanner with 5 and 7 mHz transducers. Images were 
obtained in coronal, semiaxial, and parasagittal 
planes. Increased echogenicity was considered 
present when it was similar in densitv to that of the 
choroid plexus and was visible in the coronal or axial 
as well as the parasagittal planes. Cysts were 
identified as areas of low echogenicity of at least 2 
mm in diameter. 

Neurological assessment in the neonatal period 
included a detailed neurological examination,'” 
measurement of visual acuity by preferential looking 





technique," '* visually evoked responses, and audi- 
tory brainstem responses. The infants were re- 
evaluated at 6, 9, 12, 15, and 18 months of age using 
a standardized neurological proforma adapted from 
the Ounsted (personal communication, 1978) and 
Touwen'? examinations and by the Griffiths mental 
development scale. 

Nuclear magnetic resonance Imaging was per- 
formed in case 1 at 9 months, in case 2 at 111⁄ 
months and 15 months, and in case 3 at 15 months 
chronological age. The technique of nuclear magnetic 
resonance scanning and the normal appearances in 
infants have previously been described.’ Inversion 
recovery (T, dependent) images were obtained at 
low ventricular level. Ventricular size and the 
degree of apparent myelination were compared with 
age matched controls. 


Results 


Ultrasound findings. Periventricular densities were 
not noted until day 3 in cases 1 and 2 but were 





Fig. 1 Casel, gestational age 31 weeks. Ultrasound 
appearance showing cyst at 11 weeks of age in coronal 
view (a) and parasagittal view (b), and ventricular 
dilatation at 612 months of age (c). 


Developmental sequence of periventricular leukomalacia 351 


already present on the first scan at 12 hours of age in 
case 3. In coronal section the echodensities seemed 
maximal lateral to and above the lateral ventricle, 
while in the parasagittal plane they were most 
noticeable above and posterior to the lateral 
ventricle. 

In case 1 they were still present two days later, but 
after this the scan seemed normal and remained so 
until the infant’s discharge to the referring hospital 
at 34 weeks conceptual age. The infant was re- 
admitted two weeks later because of ‘collapse’ and 
convulsions. Periventricular densities were noted 
the following day, but were only seen for 24 hours. 
The infant was referred back again to the referring 
hospital at 38 weeks conceptual age and was seen 
again four weeks later. At that time (42 weeks 
conceptual age) multiple cystic lesions were 


detected by ultrasonography throughout the cere- 
bral parenchyma (Fig. la). The appearances re- 
mained unchanged for the next four weeks, but 
when the infant was scanned at 6 months chrono- 
logical age (57 weeks conceptual age) they were no 


longer visible. At this stage ventricular enlargement 
was noted. These appearances persisted throughout 
all the subsequent scans until 9 months of age after 
which the fontanelle closed and further scans were 
not possible (Fig. 1). 

In case 2 the echodensities persisted for four days, 
after which the scan seemed normal until 33 days of 
age. At that time multiple cystic areas were noted 
adjacent to the occipital horns. These abnormalities 
were more prominent on the left side. There was no 
evidence that the cysts were communicating with the 
ventricles. The infant was discharged to the referring 
hospital the following day. When seen again at 42 
weeks conceptual age the cysts were no longer 
visible, but asymmetrical ventricular dilatation was 
seen. which was more noticeable on the left. This 
persisted through all the subsequent scans (Fig. 2). 

In case 3 the periventricular densities persisted for 
over two weeks, after which they became less 
noticeable. The wall of the posterior horn became 
irregular and some areas of low echogenicity could 
be seen around it, but in spite of repeated scanning 





Fig. 2 Case 2, gestational age 30 weeks. Ultrasound 
appearances showing echodense area above and lateral to 
lateral ventricles on coronal view, on day 3 (a), 

cysts in the left parasagittal view, at 5 weeks (b); 
ventricular dilatation, no cyst visible at 12 weeks (c). 
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with a 7 mHz transducer, no definite cysts could be 
identified at any time. The infant was discharged 
from hospital at 38 weeks, and was seen again at 42 
weeks conceptual age. No cysts were visible and the 
ventricles were considered to be within normal 
limits. At 6 months chronological age a moderate 
degree of irregular ventricular enlargement was 
noted, but by 9 months of age the ventricles had 
decreased in size (Fig. 3). None of the infants had 
any evidence of periventricular haemorrhage at any 
time. 


Neurological assessment. All three infants showed 
very noticeable hypotonia and poor visual alertness 
when assessed at 34, 35, and 36 weeks conceptual 
age respectively. At 41 to 42 weeks conceptual age 
an abnormal tone pattern was still present in all 
three infants, consisting of increase in arm flexor 
tone, adducted thumbs, and increased extensor tone 
in the legs. Trunk and head control were generally 
poor, though some relative increase in neck extensor 
tone was noted. At this stage all three showed an 





Fig. 3 
showing periventricular densities on day 1. Semiaxial scan 
(a); parasagittal scan (b). 


Case 3, gestational age 31 weeks. Ultrasound scan 


ability to track a bright red woollen ball, but visual 
attention was still poor. In cases 1 and 2 visual acuity 
was abnormal (160' arc) but was normal (SO’ arc) in 
case 3. Visual evoked responses were obtained in 
the neonatal period in cases 2 and 3. In case 2 they 
were absent at 35 weeks, and present but immature 
at 42 weeks conceptual age. In case 3 they were 
normal at 38 weeks conceptual age. Auditory brain- 
stem responses were normal in all three infants. 

At age 6 months all three infants showed un- 
equivocal signs of cerebral palsy. Case 1 was 
quadriplegic, the other two diplegic, but with more 
noticeable signs on the right side in case 2 and on the 
left side in case 3. From 9 months onwards all three 
infants were considered quadriplegic. Case 1 had 
equally severe involvement in the arms and legs, 
cases 2 and 3 showed more leg than arm involve- 
ment and both still had asymmetry. The Griffiths 
quotients uncorrected/corrected (for prematurity) in 
the three infants done at various ages were as 
follows: 

Case I—less than 40 both uncorrected 
corrected at 9, 12, and 18 months. 

Case 2—47/72 at 9 months, 54/65 at 12 months. 
50/56 at 15 months, 48/54 at 18 months. 

Case 3—59/83 at 9 months, 61/73 at 12 months. 
47/56 at 15 months, 50/56 at 18 months. 
Case | was considered blind at one year and had 
absent visually evoked responses. The other two 
infants had an intermittent squint, but visual func- 
tion seemed normal on clinical assessment and no 
abnormality was found on ophthalmological 
examination at 1 year of age. 





and 


Nuclear magnetic resonance imaging. Case 1, at 8 
months of age, showed symmetrical enlargement of 
both ventricles mainly involving the posterior horn. 
Compared with infants of the same postmenstrual 
age, the scan had a grossly abnormal appearance. 
No myelin was recognisable (Fig. 4). 

Case 2, at 112 months of age and compared with 
the normal triplet, also showed considerable 
enlargement of the ventricular system, mainly 
involving the posterior horn which was more 
marked on the left side. The scan at 15 months 
showed the ventricular system unchanged. Myelina- 
tion had progressed, but was still considerably 
delayed compared with the normal triplet. The 
relative delay posteriorly was now even more 
striking (Fig. 5). 

In case 3 the scan performed at 15 months showed 
only mild dilatation of the posterior horn. Compared 
with the age matched control myelination was 
delayed. Again this was much more noticeable 
posteriorly. No assymmetry could be detected 
(Fig. 6). 
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Fig.4 Nuclear magnetic resonance inversion recovery scan of a6 month normal control (a) and case 1 (b) at 8 months 


chronological age (6 months corrected for prematurity). 


Note presence of myelination in thalamus, internal capsule and thalamic radiation tn normal control and dilated posterior horns but no visible myelination in 


case | 





Fig. 5 
scan of normal triplet (a) and affected triplet, case 2 (b) at 
11⁄2 months. 


Nuclear magnetic resonance inversion recovery 


Normal triplet has well developed myelin in forceps minor and major and 
opticothalamic radiation. Abnormal triplet has asymmetrical ventricular 
dilatation. Some myelin is present in the forceps minor but myelination is poor 
in internal capsule L>R and very poor in opticothalamic radiation 


Discussion 


From our sequential ultrasound studies in these 
infants we were able to define four stages in the 
evolution of their leukomalacia: (1) congestion 


(increased echogenicity), often followed by (2) rela- 
tive return to normal, (3) the development of cysts, 
and (4) resolution of cysts but presence of ventricular 
enlargement. This evolution is similar to that 
described by Bowerman et al.’ In our experience, 
however, as illustrated by case 3, it seems that cysts 
may not always be recognisable even by regular 
scanning. This could be explained by the inability of 
the ultrasound equipment to visualise cysts less than 
2 mm in diameter. It is also possible that not all 
cases progress to cyst formation. The absence of 
cysts, however, does not imply the absence of 
permanent tissue destruction or future handicap as 
is shown in both the clinical outcome and nuclear 
magnetic resonance findings in this case. It is of 
interest that the clinical outcome in cases 2 and 3 
was similar, though cyst formation and persistent 
ventricular dilatation were only present in case 2. 
Some degree of ventricular enlargement was noted 
in all three patients, though it was less pronounced 
and transient in the infant who did not seem to have 
any cysts. It is thus interesting to speculate whether 
most cases of late ventricular enlargement, particu- 
larly of the posterior horn, represent the end stages 
of leukomalacia. The various stages noted on the 
ultrasound scan also correspond fairly closely with 
the various stages of this condition described by 


Fig. 6 





Nuclear magnetic resonance inversion recovery scan showing normal triplet (a) and cases 1 (b) and 2 (c) at 15 
months of age. 


> 


Note progression of myelination in both triplets compared to previous scan (Fig. 5), but case 2 still shows very poor myelination compared to its normal sibling 


Delay more noticeable posteriorly 


DeReuck et al'® in necropsy specimens of infants 
who survived the neonatal period. 

Although hypotension and infection have been 
described as causative factors in animals,'’ we could 
find no definite common predisposing cause in our 
patients. It is of interest that all the three patients 
described here and also six of seven reported by 
Bowerman’ were infants above 30 weeks’ gestation 
while the condition was most prevalent in Shuman’s 
necropsy cases in infants of youngest gestational age 
and lowest birthweight.° The reason for this dis- 
crepancy is not quite clear but it is possible that most 
of the younger infants do not survive long enough 
for the condition to be recognised in its full form on 
ultrasonography. 

Although it has been implied that no distinct 
neurological pattern can be distinguished in these 
infants, no previous detailed neurological assessment 
has been recorded, partly because in many infants 
the diagnosis was retrospective.’ We have found 
that all our infants showed a similar, though not 
necessarily pathognomonic pattern in the neonatal 
period (that is initial hypotonia at 36 weeks con- 
ceptual age which was replaced by hypertonia by 40 
weeks with abnormal distribution of tone, associated 
with irritability, tremors, and poor alertness). This 
pattern is different from that observed after peri- 
ventricular haemorrhage. It is also of interest that 
although one of the infants turned out to be 
cortically blind later, visual function was shown 
clinically during the first three months of life. 


The appearances are similar but the ventricles are more normal in appearance in case 3 (c) 


The nuclear magnetic resonance findings were of 
special interest. In two cases the delay in myelina- 
tion was mainly in the opticothalamic radiation, yet 
at 18 months these infants manifested mainly a 
motor and not a visual disability. The abnormalities 
were also more noticeable in the infants with cysts. 
Further studies will be needed to establish whether 
the apparent delay in myelination relates more to 
disturbances of tissue structure or to abnormal 
function. 

These three patients illustrate for the first time 
during life the probable natural history of severe 
leukomalacia in infants without periventricular 
haemorrhage who survive the neonatal period. 
Further correlative studies will be needed to estab- 
lish what proportion of infants with similar lesions 
show later handicap and to what extent the initial 
appearances may predict later outcome. 


Addendum 
Since the submission of this article we have had two 
further cases with similar clinical outcome and 


nuclear magnetic resonance findings at 10 months 
and 18 months chronological age. 


We thank Dr M I Levene for the initial ultrasound scans in case 1, 
Miss J M Pennock for help with NMR imaging, Mr A Mushin tor 
ophthalmological opinion, Dr S Lary for the ABRs, Professor 
V Dubowitz, and Dr J Wigglesworth for criticism and advice, and 
Mrs C Wrage for secretarial help. The work was supported by 
the Medical Research Council. 
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Estimation of arterial oxygen and carbon dioxide 
tensions by a single transcutaneous sensor 


M D WHITEHEAD, B V W LEE, T M PAGDIN, AND E O R REYNOLDS 
Department of Paediatrics, University College London School of Medicine and Orange Medical Instrurnents 


Ltd, High Wycombe 


SUMMARY A transcutaneous electrochemical sensor designed to estimate arterial oxygen (Pao) 
and carbon dioxide (Paco,) tensions simultaneously and continuously was evaluated in newborn 
infants with respiratory illnesses. After calibration with two dry gas mixtures the sensor gave 
estimates of Pao, and Paco, that were comparable with those obtained by two separate 
electrodes that are already established in clinical use. 


Estimation of arterial oxygen (Pao) and carbon 
dioxide (Paco) tensions by transcutaneous (tcPo, 
and tcPco,) electrodes is a valuable technique for 
the management of sick newborn infants. The use of 
two separate electrodes, however, is time consum- 
ing, May require two sets of apparatus, and can.be 
difficult in a very small infant with a limited amount 
of available skin. 

We have previously shown that tcPoz and tcPco, 
could be measured simultaneously by a prototype 
combined electrochemical sensor, but the scatter of 
results, when compared with arterial blood samples, 
was quite large, and in vivo calibration was required 
for clinical use.’ This sensor has now undergone 
further development. We report here an evaluation 
of its accuracy after in vitro calibration. 


Methods 


Infants studied. Thirty studies were performed on 19 
infants (six girls and 13 boys) with respiratory 
illnesses. The infants were born at 25 to 35 (mean 
29) weeks of gestation weighing 849 to 2560 g (mean 
1348 g). They were 6 to 139 (median 41) hours old at 
the start of the studies. Mechanical ventilation was 
in use during 26 studies and continuous positive 
airways pressure during one. For arterial blood 
sampling, an umbilical artery catheter was used in 25 
studies, a cannula in the left radial artery in three, 
and on one occasion each, a cannula in the right 
radial artery or the left posterior tibial artery. 
Arterial blood pressure was always within the 
normal range and mean rectal temperature was 
36:9°C (range 36-6 to 37-5°C). 


The sensor. The combined sensor was constructed as 
described by Parker et a with minor modifications. 
The electrolyte was 80% ethylene glycol and 20% 
water containing 0-1 moll KHCO 3 and 0-1 mol/l 
NaCl. The membrane was made of 25 pm-thick 


. Teflon. The time constant (63% response time) of 


the sensor in vitro after a step change in ambient Po, 
was 8 seconds and for Pco,, 18 seconds. Mean drift 
of the tcPo, channel during 24 hours at a constant 
Po, of 12 kPa and of the tcPco, channel at a Pco, of 
5 kPa were both less than 0-02 kPa/hour. 


Procedure. The sensor was heated to 44-0°C and 
calibrated in vitro with two certified dry gas mix- 
tures, one containing 12% ©, and 5% co, and the 
other 0% oO, and 10% co. An appropriate al- 
lowance for barometric pressure was made. The 
sensor was then attached to the infant’s skin with an 
adhesive ring. Abdominal skin was chosen when 
arterial sampling was from the umbilical or posterior 
tibial arteries, and the skin of the upper chest on the 
same side as the cannula when a radial artery was 
used. The outputs of the tcPo, and tcPcd, channels 
were displayed on a multichannel recorder (Fig. 1). 
For comparison, tcPo, and tcPco, were also re- 
corded from skin adjacent to the combined sensor 
by two separate skin electrodes, a Drager tcPo, 
electrode (Dragerwerk, West Germany) and a 
Roche tcPco, electrode (Hoffman-La Roche, 
Switzerland), both of which have previously been 
shown to give satisfactory estimates of Pao, and 
Paco, in infants.* * Recordings were continued for 
between 4-0 and 4-5 hours (mean 4-15 hours). To 
determine the relation between transcutaneous and 
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Fig. 1 Transcutaneous Po, and tcPco, recorded continuously by the combined sensor and the separate Dräger tcPo, and 


Roche tcPco, electrodes. 


The records should be read from right to left. Two blood samples were taken for measurement of Pao? and Paco? as indicated by the arrows at either end of the 
records. These arrows also show the intervals between the chart-recorder pens. The infant weighed 1574 g at 32 weeks of gestation. He was 122 hours old at the 
time of the study and was being treated by intermittent mandatory ventilation with 30% oxygen for hyaline membrane disease. 


arterial Po. and Pco, three samples of arterial 
blood were taken during each study, when the 
records were stable, at a mean of 0-8 (range 0-4 to 
1-6), 2-4 (1-8 to 3-3), and 3-8 (3-3 to 4-4) hours after 
the start of the studies. Measurements of Pao, 
were made with an Instrumentation Laboratories 
1303 blood gas analyser, the accuracy of which was 
confirmed with tonometered blood. After removal 
of the transcutaneous electrodes, the state of the 
skin was documented daily until the residual red 
marks had disappeared. 


Results 


Figure 2 shows the relation betweeen tcPo and 
Pao», and tcPco» and Paco,. Data for the combined 
sensor are given in Figs. 2(a) and (b), and for the 
separate electrodes in Figs. 2(c) and (d). The 
regression equations for transcutaneous on arterial 
values, calculated by the method of least squares, 
are given in the legend. Figure 3 shows tcPo,/Pao) 
and tcPco,/Paco, during the studies, derived from 
the data points closest to each half hour interval. 


The red marks present on removal of the com- 
bined transcutaneous sensor were similar in appear- 
ance to those left by the separate electrodes: they 
disappeared within 1 to 5 (mean 3) days. 


Comment 


Figures 2 and 3 show that after in vitro calibration, 
tcPo, and tcPco, recorded by the combined sensor 
gave estimates of Pao, and Paco, that were almost 
as accurate as those provided by the separate 
electrodes. No deterioration in accuracy occurred 
during the four hours for which the studies were 
continued (Fig. 3). The overestimate of Paco, by 
tcPco, (Figs. 2(b), 2(d), and 3) was as expected on 
theoretical grounds. © For clinical use, correction 
for this overestimate is required. Severinghaus has 
argued that in order to derive the most suitable 
correction factors, an intercept of 0-5 kPa on the 
tcPco, axis can be assumed.°° Applying this 
approach to our data reduced the slope cf tcPco2 on 
Paco, for the combined sensor from 1-65 to 1-33, 
and for the Roche electrode from 1-62 to 1-32 (Fig. 


358 Whitehead, Lee, Pagdin, and Reynolds 


205 (@) 


tcPo2 (kPa) (combined) 


tePoz (kPa) (Driiger] 


0 


5 


5 


10 
Pao: (kPa) 


10 





15 20 





15 20 


Pad, (kPa) 
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For the combined sensor (a) and (b), tcPoz « 0-80 Pao, + 1-89 kPa (SE of line = 1-10 kPa, r = 0-87); tePcoz = 1-65 Paco; —1:63 kPa (SE = 1-34, r = 0-90). For 
the Dräger tcPo, electrode (c), tcPoz = 0-80 Pao; + 2-41 kPa (SE = 0-80, r = 0-93) and for the Roche tcPon; electrode (d), tcPcoz = 1-62 Paco; ~1-50 kPa 
terrupted 


(SE = 0-71, r = 0-96). The in 


1-5 


lines show the regressions calculated assuming a tcPco; intercept of 0-5 kPa (see text). For all regressions, P<0-001. 
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2(b) and (d). These values are very similar to those 
quoted for tcPco, electrodes in general by Hazinski 
and Severinghaus.° The data obtained in this study 
do not, however, show any advantage of assuming 
an intercept. Until more information is available, we 
think that estimation of Paco, by the tcPco, channel 
of the combined sensor will best be done by 
incorporating the indices of the regression equation 
into the calibration procedure without making an 
assumption about the position of the intercept. 

Provided due care is taken with the interpretation 
of the results (as for any transcutaneous electrode) 
we suggest that the combined sensor is a suitable 
instrument for estimating Pao, and Paco, con- 
tinuously in infants. 


Fig.3 Transcutaneous Pox Pao; (a) and tcPcoz/ Paco, (b). 
Data points closest to cach half-hour interval are shown (+ SE, n = 4-15, 
mean = 10). Closed circles = combined sensor, open circies = Driiger 
electrode (a), and Roche electrode (b). 
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Ceftazidime in neonatal infections 


D C LOW, J G BISSENDEN, AND R WISE 
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SUMMARY Ninety one neonates received 108 courses of intravenous ceftazidime (25 mg/kg, 12 
hourly) over a study period of 15 months. Fourteen had clinically and bacteriologically proved 
infections. Only one of these had resistant organisms. Four (two with group B ß haemolytic 
streptococcal infections, one with Escherichia coli meningitis, and one with Staphylococcal aureus 
septicaemia) failed to respond despite adequate treatment. Bacteriological eradication or clinical 
improvement, or both, were obtained in the remaining nine. Routine biochemical and haemato- 
logical values were monitored and there were no side effects. High serum ceftazidime concentra- 
tions, well exceeding the minimum inhibitory concentration for most common neonatal pathogens 
were obtained and maintained throughout treatment. Penetration into the cerebrospinal fluid 
was excellent in eight of the nine cases studied. Ceftazidime has a theoretical role as a broad 
spectrum antibiotic suitable for neonatal use with no evident side effects. In this study, however, 
it was only appropriate for Gram negative infections, and was ineffective against Gram positive 
organisms. Ceftazidime cannot therefore be recommended as monotherapy before the results of 


bacteriological culture are known. 


Penicillin and gentamicin are the usual initial 
antibiotics for the treatment of neonatal Sepsis. 
Gentamicin, however, has several theoretical 
disadvantages—otoxicity, ! nephrotoxicity,” poor 
cerebrospinal fluid penetration,’ and the conse- 
quent need for the monitoring of blood values.* The 
recent development of the ureidopenicillins and 
third generation cephalosporins has aroused interest 
in their use as an alternative, first line treatment in 
the newborn.” '' One of the new cephalosporins is 
ceftazidime (Fortum) which has certain advantages. 
It has a wide spectrum of activity in vitro against 
most neonatal pathogens including Pseudomonas 
aeruginosa and also has no appreciable nephro- 
toxicity.'* In addition, adequate penetration into 
cerebrospinal fluid has been described.” 

Neonatal sepsis, though often suspected, is diffi- 
cult to prove. It is therefore necessary to study a 
large number of babies before a sufficient number of 
infections with unequivocal clinical importance may 
be documented. The purpose of this study was to 
collect such a number of cases and to assess the 
efficacy and safety of ceftazidime in the newborn. A 
second aim was to confirm the correct dosage by 
pharmacokinetic studies. 


Patients 


Between January 1983 and March 1984, 91 of 470 


babies admitted to the Special Care Baby Unit of 
Dudley Road Hospital (a regional referral centre) 
were treated with intravenous ceftazidime—25 mg/ 
kg, 12 hourly. Their birth weights ranged from 740 
to 3860 g and gestational age from 24 to 41 weeks. 
Twelve babies received more than one course of 
ceftazidime. Babies were given ceftazidime either 
because they were deemed to be at risk of infection 
or already had symptoms or signs of infection. 
Informed parental consent for this study was 
obtained and the project was approved by the local 
ethical committee. 


Methods 


Before starting antibiotics, samples of blood, urine, 
and superficial swabs were taken, and where indi- 
cated cerebrospinal fluid and endotracheal secre- 
tions were obtained. Treatment was stopped if these 
cultures were negative and the babies remained 
asymptomatic. Length of treatment varied between 
two and 10 days. Further cultures were taken where 
appropriate during treatment. Haematological 
values and renal function were monitored routinely 
and full intensive care Support was given when 
necessary. For pharmacokinetic studies. up to four 
timed blood samples were obtained by heelprick 
over a 12 hour period on 42 babies. In a further 14 
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babies only peak and trough serum concentrations 
were measured. 

Serum ceftazidime concentrations were assayed 
by high performance liquid chromatography using 
an Applied Chromatography Systems pump and 
fixed wavelength detector (254:nm); a Z module 
fitted with a C18 cartridge (Waters); and a mobile 
phase of 35% methanol, 1% acetic acid, and 1 mM 
heptane sulphonic acid in water (flow rate 3-5 
mi/minute). Patient samples and standards were 
treated with equal volumes of 7% perchloric acid, 
mixed and spun at 3000 rpm for five minutes to 
precipitate the protein. The clear supernatant was 
injected via a rheodyne valve (20 ul loop). Linearity 
of the method was determined for concenrations 
ranging from 2 to 100 mg/l. 

The individual serum concentration data were 
fitted to a two compartment open model and the 
pharmacokinetic parameters were derived by stan- 
dard methods using a computer program based on 
non-iterative procedures. 

Minimum inhibitory concentrations for ceftazi- 
dime against all isolated pathogens were measured 
by an agar dilution procedure using Oxoid Iso- 
Sensitest agar (Oxoid) with an inoculum of 10° 
Organisms per spot. The minimum inhibitory concen- 
tration was defined as that concentration of anti- 
biotic at which there was a reduction to 10 or less 
colonies in the original inoculum. 


Results 


Fourteen babies had bacteriologically proved 
serious infections (12 septicaemias including two 
with meningitis, one pneumonia, and a peri-oral 
ulceration due to P aeruginosa). A further seven 
babies had strong clinical evidence of sepsis but no 
organisms were isolated and all improved on treat- 
ment. Twenty one other babies were colonised with 
various organisms (including five with group B B 


haemolytic streptococci) but never had symptoms 
attributable to these organisms. 

Table 1 lists the babies with serious infections. For 
nine of these, the use of ceftazidime may be deemed 
successful. In three cases, however, other antibiotics 
were added, which in retrospect were probably 
unnecessary (cultures already sterile or patient im- 
proving). 

For five babies, ceftazidime treatment was unsuc- 
cessful. Case 2 had Escherichia coli meningitis that 
had not responded to gentamicin or chlorampheni- 
col. After two days of ceftazidime treatment organ- 
isms were still isolated from the cerebrospinal fluid 
despite very adequate concentrations (Table 2). 
Case 9 had a Staphylococcus aureus septicaemia. 
Despite adequate serum concentrations three to 
four times greater than the minimum inhibitory 
concentration, cultures were still positive after 48 
hours, with clinical deterioration. Cases 11 and 12 
had group B B haemolytic streptococcal infections. 
Again, in both of these patients excellent serum and 
cerebrospinal fluid concentrations, well in excess of 
the minimum inhibitory concentrations of the organ- 
isms were obtained, but the infection persisted 
(Table 3). 

Finally, there was one septicaemia with resistant 
organisms. This baby was receiving respiratory 
support for pulmonary interstitial emphysema and 
had received eight days of ceftazidime and five days 
of penicillin and gentamicin. Twenty four hours 
after antibiotics were stopped he deteriorated. 


Table 2 Pharmacokinetic parameters for 42 neonates 
treated with ceftazidime (values mean (SD)) 


Half life (T12 B} (hours) 7-57 (4-57) 
Clearance (mikg/per minute) 1-02 (0-59) 
Volume of distribution (mi/kg) 542 (201) 
10-12 hour trough concentration* (mg/l) 14-5 (9-16) 
*56 babies. 


Table 3 Concentrations of ceftazidime in cerebrospinal fluid (CSF) 


Case no No of Time after Blood concentration CSF concentration Ventricular fluid 
doses dose (hrs) (mg/l) (mg'i) concentration (mgit) 
2* 4 1:25 300) 115-3 
5 5 6-0 29-5 <1-0 
10 2 10:75 32:5 9-0 
11 15 11-0 11-3 10-3 
12t i 675 153 142 
3t 1-0 117 92 
22 5 18 21:5 
35 ll 20 40-0 19-5 
42§ 3 4-0 30-0 
6e** 4 18-0 415 11-5 
9 2 2:0 48-5 79 


* 100 mg/kg per 12 bre; + 50 mgfkg per dose; {2x53 mg/kg per dose +1x25 


mgkg per dose; § 40 mg/kg per 12 hrs;:®°* 25 mg/kg per 12 bre. 


Ceftazidime was restarted but he died 24 hours 
later. Enterobacter cloacae and Streptococcus faeca- 
lis were later isolated in a blood culture. Str faecalis 
colonisation occurred in 13 babies altogether. In- 
itially there were not many cases but by the end of 
the study the frequency of colonisation became a 
worrying feature, there being 10 cases in five 
months. 

Table 2 shows the pharmacokinetic data on 56 
babies. Only in one baby who had a severe 
metabolic acidosis was there any evidence of drug 
accumulation. Two babies in renal failure with 
serum creatinine values of 324 and 243 pmol/l 
(3-67 and 2-75 mg/100 ml) respectively received cef- 
tazidime, 25 mg/kg, 18 hourly, with satisfactory 
serum values and no deterioration in renal function. 
The mean serum concentration of samples taken 
between one and two hours after a dose of 25 mg/kg 
intravenously in 47 neonates was 46 mg/l (range 250 
to 8 mg/l). This concentration exceeded the mini- 
mum inhibitory concentration for P aeruginosa by 
over 40 fold and for Staph aureus by at least six fold. 

Table 3 shows the concentrations of ceftazidime in 
cerebrospinal fluid for nine babies. For varying 
dosage regimens, good and sometimes very high 
cerebrospinal fluid concentrations were achieved, 
ranging from 92-8% of the serum value for case 12 
with meningitis to less than 3-4% for case 5 whose 
meninges were not inflamed. The mean percentage 
penetration into cerebrospinal fluid was 45-7% of 
the serum value at that time. 

In no cases were adverse changes seen in any 
biochemical or haematological values. 


Discussion 


This study was designed to evaluate experience with 
ceftazidime over a long period, treating a wide 
variety of infections. It was not a controlled study 
comparing ceftazidime with another antibiotic. 
Because of the variety of infection encountered in a 
neonatal unit, it was considered that such a study 
would give an inconclusive result. 

Indeed, controlled studies? ? comparing various 
antibiotic regimens have been inconclusive as re- 
gards the relative efficacy of the antibiotic because 
of the very low septicaemia rate and the variety of 
organisms in the groups compared. Also, certain 
open studies on the new cephalosporins! II have 
concluded that the antibiotic was safe but because of 
only two cases of septicaemia in each study, this was 
not a true test. In our study there were 12 proved 
cases of septicaemia, and therefore some assessment 
of the effectiveness of ceftazidime may be made. 

On the positive side, ceftazidime cured five of six 
babies with Gram negative septicaemia. The baby 
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that died had EF coli meningitis and gentamicin and 
chloramphenicol treatment had failed. A major 
difference between ceftazidime and other cephalos- 
porins is its activity against P aeruginosa. Only one 
case was encountered where this pathogen was 
invasive. This baby (case 14) had severe peri-oral 
ulceration after endotracheal tube’ fixation; this 
resolved with treatment and the organism cleared. 

On the negative side, two babies with group B B 
haemolytic streptococcal infection died and a baby 
with Staph aureus septicaemia failed to respond, 
despite the organisms being sensitive to ceftazidime. 
One baby with group B B haemolytic streptococcal 
septicaemia (case 11) was treated late as his symp- 
toms had been ascribed to hyaline membrane 
disease. Case 12 had meningitis and the mortality 
for this condition, whatever antibiotic used, lies 
between 35 and 50%.'* Nevertheless, although 
excellent blood and cerebrospinal fluid concentra- 
tions were obtained, exceeding the minimum inhibi- 
tory concentration more than 40 fold, the infection 
persisted in cerebrospinal fluid. Although tolerance 
of this organism to penicillin is recognised,’ exacer- 
bated by extremely large numbers of infecting 
organisms,'’ no tolerance to ceftazidime could be 
shown in this patient. Perhaps combination treat- 
ment with an aminoglycoside would have had 
synergistic action as has already been suggested for 
the combination of ampicillin and gentamicin.'8 }° 

The value of studying ceftazidime over a long 
period of time was emphasised by the colonisation 
of an increasing number of babies in our unit with 
Str faecalis. This is a well known phenomenon 
associated with the widespread use of cephalo- 
sporins.”? Such colonisation has been reported not 
to have caused clinical problems,'! but one baby in 
our study developed septicaemia in conjunction with 
Ent cloacae and died. 

Despite a wide range of values, pharmacokinetic 
studies showed that 25 mg/kg, 12 hourly by in- 
travenous injection was a suitable regimen for the 
treatment of neonatal sepsis. The values were not 
affected by gestational age. No comment may be 
made on the effect of postnatal age, as almost all 
babies treated were within the first week of life. 

This study shows that ceftazidime is a good 
antibiotic to use for most neonatal infections. It is 
effective against Gram negative infections, it pene- 
trates cerebrospinal fluid well, and its minimal 
toxicity obviates the need for blood monitoring. 
Reservations exist about its role in the group B B 
haemolytic streptococcal infections, so its use as a 
single first line antibiotic is not recommended until 
more experience has been accumulated. 


We thank Mrs Jenny Andrews for assaying the ceftazidime values 
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and Miss Pauline Lowe for the bacteriological surveillance. We are 
grateful to Glaxo Group Research for their support, and in 
particular Mr Keith Williams. 
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Neonatal systemic candidiasis 


H SMITH AND P CONGDON 


Regional Neonatal Medical and Surgical Intensive Care Unit, General Infirmary at Leeds 


SUMMARY Ten babies who required neonatal intensive care developed systemic candidiasis. 
Eight were extremely preterm (28 weeks’ gestation or less) and all received prolonged 
ventilation, multiple courses of broad spectrum antibiotics, and intravenous hyperalimentation. 
Diagnosis was established by culture of yeasts from suprapubic urine specimens; venous blood 
cultures proved unreliable. Initial treatment with 5-flucytosine alone in eight babies and 
combined with amphotericin B in two, eradicated the infection in nine babies, the treatment 
failure arising through diagnostic delay and development of resistance to 5-flucytosine. 


Prophylactic topical antifungal drugs, regular screening of suprapubic urine specimens, and 


prompt use of systemic antifungal agents before multifocal infection becomes established may 


reduce the incidence and improve outcome. 


Infection with unusual organisms is an increasing 
problem in neonatal intensive care units and pre- 
sents new challenges to the neonatologist and 
microbiologist.‘ Systemic candidiasis causes particu- 
lar problems, both in its presentation, which may be 
indistinguishable from bacterial septicaemia, and 
in the choice of treatment, which must be both 
effective and non-toxic. In addition, the high inci- 
dence of skin and gastrointestinal colonisation by 
candida, and hence contamination of specimens, 
makes it difficult to distinguish local from systemic 


infections, with the result that diagnosis may be 
delayed and appropriate treatment started late. 

Between July 1981 and June 1984, 10 neonates 
and infants with systemic candidiasis were treated in 
the regional neonatal intensive care unit at this 
hospital. These babies are reviewed and the present 
scheme of:management is described. 


Patients, methods, and results 


Patients. Details of the 10 babies are summarised in 


Table 1 Details of affected infants 


Case Gestation Birthweight Admission diagnoses Duration Duration Central 
no (weeks) (g) respiratory of IVH cannulation 
support (days) (days} 
(days) 
1 28 1240 Preterm, hyaline membrane disesse 1-24 5-24 Attempt failed 
2 38 2920 ransposition of great vessels, subacute intestinal Cardiac 
obstruction, thrombocytopaenia 15-20 30-35 catheterization 
2 and 13. Long line 
3 26 800 Preterm, hyaline membrane disesse, post haemorrhagic UAC 1-5 
hydrocephalus, ventriculoperitoneal shunts x 2 1-67 0-63 
4 26 450 Extreme prematurity, elective ventilation 1-35 1-24 UAC 1-5 
5 25 640 Extreme prematurity, recurrent apnoca 4-24 8-34 UAC 1-8 
UVC 5 
6 27 1000 Preterm, hyaline membrane disease, severe bruising 1-30 4-53 UAC 1-2 
7 37 2640 Severe hyaline membrane disease, transitional UAC 1-7 
circulation 1-25 5-34 
8 26 730 Preterm, recurrent apnoea 4-10 8-31 UVC 1-4 
13-25 
9 26 700 Extreme prematurity, elective ventilation 1-15 5-41 UAC faled 
21-32 UVC i 
10 25 900 Extreme prematurity, elective ventilation 1-27 8-21 None 


UAC=umbilical artery catheter; UVC=umbilical vein catheter; IVH=intraventricular haemorrhage. 


365 


366 Smith and Congdon 


Table 1. Eight were extremely preterm, with gesta- 
tional ages between 25 and 28 weeks and birth- 
weights between 450 and 1240 g. 


Ventilation. All infants required early ventilation for 
inadequate respiratory effort, hyaline membrane 
disease, or both. No babies were permanently 
weaned from the ventilator before the age of 3 


weeks, and one baby needed respiratory support for 
67 days. 


Central cannulation. Seven infants had umbilical 
arterial or venous catheters inserted on day one and 
left in situ for up to seven days. A further baby (case 
2) underwent cardiac catheterisation twice via the 
femoral veins, and also had a central venous line 
inserted for total parenteral nutrition. All the other 
babies received total parenteral nutrition for up to 
54 days via peripheral veins. 


Antibiotics. Repeated courses of broad spectrum 


antibiotics had been given to all infants for sus- 
pected systemic bacterial infections. Seven of the 10 
had positive blood cultures on at least one occasion, 
the organisms being Staphylococcus albus, Clostri- 
dia sp, Serratia sp, Staph aureus, Actinobacter sp, 
Streptococcus viridans, and Strep faecalis. Initial 
treatment was usually penicillin and an aminoglyco- 
side (gentamicin or netilmicin) although cefur- 
oxime, cloxacillin, ampicillin, amikacin, and metro- 
nidazole were used when clinically indicated. 


Diagnosis. Table 2 shows the ages at screening and 
subsequent confirmation of infection with candida. 
In four, candida organisms were isolated from 
pharyngeal secretions or superficial sites up to 15 
days before systemic infection was confirmed. Di- 
agnosis was based on the presence of budding yeasts 
in urine obtained by suprapubic aspiration and in 
five babies this provided a diagnosis within 24 hours. 
After incubation periods of 4 to 11 days candida was 
isolated from peripheral venous blood in only four 








Table 2 Presentation of candidiasis 
Case Sample Day of Day yeasts Organism Day treatment 
no sampling reported commenced 
| ET secretions 15 16 
ET tube tip 19 21 Candi 7 5 
andida albicans 22 
Arterial blood 20 22 y 
Urine 20 22 
2 Long line tip 49 51 
Long line site 49 51 3 ; 
C albicans 5 
Venous blood 49 58 ene 3l 
SPA urine 51 57 
3 SPA urine 228 229 C albicans 399 
CSF 233 235 C parapsilosis Sä 
4 Eye swab 25 29 C parapsilosis 
Bag urine 29 30 C albicans 35 
SPA urine 35 35 C albicans 
5 Tip of UAC 9 20 
ET tube 9 20 ‘ . 
C parapsilosis 20 
Pharyngeal secretions 9 20 iiaii 
: SPA urine 10 20 
6 Venous blood 12 16 
SPA urine 12 16 C albicans 16 
Pus from abscess 20 20 
7 ET secretions 12 15 
Swab from IVI site 15 17 C albicans 30 
SPA urine 29 30 
8 Venous blood 13 23 
Pharyngeal secretions 14 17 C albicans 23 
SPA urine 23 30 
9 SPA urine 31 31 eo 3] 
Arterial blood 31 26 | a i 
10 Venous blood 22 33 
SPA urine 41 41 C albicans 4] 
Throat swab 41 42 


SPA=suprapubic urine; ET=endotracheal; CSF=cerebrospinal fluid; IVI=intravenous infusion. 
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Table 3 Treatment regimen and serum 5-flucytosine (5 FC) concentrations. 


Case Drug(s) Route Dose Pre-dase 
no (mglkg/day) {ugimi) 

1 SFC TV/O 130 4i 
2 SFC Iv 200 104 
SFC IV 130 — 
Amphotericin IV 1-0 — 
3 SFC (8 180 44 
4 SFC O 150 44 
150 61 
120 eres 
5 SFC IV 150 —- 
6 SFC IV 120 34 
Amphotericin Iv 0-5 — 
7 SFC Iv/O 215 — 
8 5FC IV 200 60 
9 SFC Iv 140 25 
TV 170 40 
10 ist course 5FC TV 100 — 
2nd course SFC Iv 100 — 
3rd course SFC IV 100 26 
Amphotericin IV 0-5 — 


babies, while peripheral arterial blood cultures were 
positive in a further two babies with negative venous 
cultures. 

The age at diagnosis of systemic candidiasis 
ranged from 12 to 226 days, the organisms being 
Candida albicans in seven babies and Candida 
parapsilosis in the remaining three. Both species 
were isolated from two babies; in case 4, isolation of 
C parapsilosis from an eye swab prompted further 
screening which isolated C albicans; in case 3, 
C parapsilosis was isolated from cerebrospinal fluid 
obtained during operative removal of a ventriculo- 
peritoneal shunt after C albicans had been identi- 
fied in suprapubic urine and treatment begun. 


Treatment. Table 3 shows the drug and dosage 
regimens used, with the duration of treatment, 
adverse effects, and available drug concentrations. 
The initial treatment in all babies was 5-flucytosine, 
although in cases 2 and 6, amphotericin B was added 
within 48 hours when it became apparent that there 
was particularly widespread dissemination. Case 10 
was well at the time the blood culture was under- 
taken, hence no treatment was started until clinical 
deterioration prompted a further infection screen. 
He failed to maintain a response to three separate 
courses of 5-flucytosine and by this stage a hard 
mass was palpable in his left flank. As the organism 
had become resistant to 5-flucytosine, amphotericin 
B was substituted, but without initial benefit. 
Laparotomy showed a large, pale, left kidney 
which was resected, allowing complete eradica- 
tion of infection. Histology showed numerous 


Serum values Day of 
1 hour post treatment 
dose {ugimi) 


S è 
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Thrombocytopaenia. Both 
drugs discontinued for 5 
days, restarted at same 


small abscesses containing hyphae and yeast like 
bodies. 

Initial doses of 5-flucytosine were 100 to 200 
mg/kg/day. Blood concentrations were normally 
measured on the third day of treatment and both 
oral and intravenous routes produced peak values at 
the upper end of the therapeutic range of 50 to 100 
mg/l. Because of the possibility of candida menin- 
gitis in case 4, drug concentrations were measured in 
cerebrospinal fluid from ventricular taps and were 
20 to 67 mg/l. Amphotericin B was given as a single 
daily infusion and blood urea, electrolytes, and 
platelet count were monitored for signs of toxicity. 
The starting dose of 0-25 mg/kg was increased daily, 
if tolerated, to a maximum of 1 mg/kg/day. 

Treatment was monitored by microscopy of serial 
suprapubic urine specimens and was stopped when 
three consecutive samples showed absence of 
hyphae and no growth: on culture. Duration of 
treatment was 5 to 18 days in cases 1 to 9. 

Possible toxic effects were seen in three babies 
with anaemia or transient thrombocytopaenia which 
was managed by dose reduction or temporary 
cessation of treatment. Interestingly, case 2 was 
thrombocytopaenic at diagnosis and her piatelet 
count rose steadily during treatment. 


Outcome. Two babies died during their first hospital 
admission and two died subsequently. No deaths 
were attributable to candidiasis or its treatment and 
there have been no recurrences in the survivors, nor 
any evidence of impaired immunity which would 
predispose to infection with yeasts. 
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Discussion 


Babies at particular risk of systemic candidiasis are 
characteristically extremely preterm (28 weeks’ 
gestation, or less) and have received long term 
ventilation, repeated courses of antibiotics, and 
total parenteral nutrition, though not necessarily via 
a central line.** Confirmation of systemic candi- 
diasis is difficult, with several previous reports 
drawing attention to negative blood and cerebro- 
spinal fluid cultures before the discovery of dissemi- 
nated disease at surgery or necropsy.” 3 6 12 Since 
candida has a predeliction for the urinary tract, it is 
essential that suprapubic urine should be examined 
in any baby suspected of fungal infection. We feel 
that the presence in urine of budding yeasts or 
hyphae is strongly suggestive of systemic infection 
and antifungal treatment should be started promptly 
pending the results of urine and blood cultures. 
Venous blood cultures may at times be misleading” 
and in two of our patients were negative while 
arterial blood cultures were positive. Subsequent 
confirmation of a fungal infection from blood may 
take several days (up to 11 days in this series), and 
clearly, appropriate treatment should be started as 
soon as possible. Usually urine microscopy and 
subsequent culture results give a more prompt 
diagnosis and should always be undertaken. Total 
and differential leucocyte counts show no consistent 
changes in the presence of systemic candidiasis. 
Symptoms of systemic fungal infection are non- 
specific, the presenting feature often being simply a 
poor colour or lethargy. Other infants, however, 
may present with a fulminating illness indistinguish- 
able from bacterial septicaemia. Previous isolation 
of candida from superficial ‘sites or endotracheal 
secretions should raise the level of suspicion and 
ensure that a search for evidence of systemic 
candidiasis is included in the infection screen of 
these infants. 

Broad spectrum antibiotic usage probably predis- 
poses to the development of systemic candidiasis. In 
our series, however, five babies were being treated 
for culture positive bacterial septicaemia at the time 
candidiasis was diagnosed and in contrast to pre- 
viously published recommendations,” !? there was 
no evidence that continuing antibiotics adversely 
affected the response to antifungal agents or subse- 
quent outcome. Treatment remains the subject of 
discussion and debate, with miconazole,” ° keto- 
conazole,’ 5-flucytosine, and amphotericin B* è ° 
each having their advocates. While 5-flucytosine is 
known to cause bone marrow depression and to 
induce resistance after prolonged use, it has the 
advantages of excretion via the urinary tract and 
good absorption when given orally. Our experience 


suggests that 5-flucytosine alone is appropriate 
treatment for many babies who do not have a 
fulminating illness and in whom the diagnosis is 
made before multiorgan involvement has occurred. 
Amphotericin B is not absorbed from the gut and 
has poor penetration into body fluids when given 
parenterally. Although adverse effects in older 
children and adults include nephrotoxicity, hypo- 
tension, hypokalaemia, and thrombocytopaenia, 
amphotericin B was well tolerated and proved to be 
safe when used by gradually increasing the dose to 1 
mg/kg/day. There is evidence that 5-flucytosine and 
amphotericin B act synergistically, both in vitro’? 
and in the mouse.’ The duration of treatment 
needed to eradicate systemic candidiasis is unknown”? 
and often arbitrary. It is probably wise to use 10 to 
14 days treatment initially (though shorter courses 
may be successful). Several negative urine cultures 
confirm erradication, though this may on occasions 
be temporary. Even in the absence of obvious 
symptoms, urine should be cultured periodically 
thereafter for several weeks. 

Prevention of candidiasis in susceptible babies is 
difficult, but we are attempting to reduce the degree 
of colonisation by applying povidone-iodine oint- 
ment to puncture sites of intravenous cannulae and 
also by using twice daily oral nystatin painted inside 
the mouth. 

The trend towards aggressive treatment of ex- 
tremely low birthweight babies has led to an 
increase in the incidence of systemic candidiasis. 
Positive urine cultures suggest systemic disease and 
should prompt arterial (not venous) blood cultures 
followed by antifungal treatment. Bacterial sepsis 
may coexist and, therefore, antibacterial treatment 
should not be withheld. Our experience shows that 
where fungal infection is recognised early, safe and 
effective treatment can readily be achieved. 


We thank Dr G Evans and the staff of the regional mycology unit. 
Dr R Hay gave invaluable advice on the treatment of some of these 
babies and Angela Hartup pave secretarial assistance. 
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Prostacyclin in severe peripheral vascular disease 


C DE SAN LAZARO, A F COLVER. AND J M PARKIN 


Department of Child Health, Royal Victoria Infirmary, Newcastle upon Tyne 





SUMMARY Prostacyclin (prostaglandin 12, epopros- 
tenol sodium) arrested the progress of gangrene in 
the feet of a 6 year old boy with familial but 
otherwise unexplained peripheral vascular disease. 
Toe regrowth is now occurring at the line of 
demarcation. 








Case report 


A previously fit 6 year old boy presented with cold. 
blue feet. After four days, during which time his 
condition deteriorated despite warm foot baths and 
Oral insitol nicotinate, he was referred to this 
hospital. His parents reported six previous episodes 
of cold painful toes each of which had lasted a few 
hours. These were not associated with cold weather 
or illness. A son and granddaughter of the boy’s 
great grandmother had died from unexplained 
peripheral vascular disease, requiring serial amputa- 
tions of digits and limbs. By her second marriage, 
the same great grandmother had had two children, 
who in middle life experienced episodes of painful 
discoloured hands and feet. 

Examination was normal apart from the feet (Fig. 
1). Dorsalis pedis and posterior tibial pulses were 
normal. The tips of the toes were black. Cold, 
mottled, dusky skin extended to the middle of the 
feet on the dorsal and plantar aspects. Toe tempera- 
ture varied between 22°C and 30°C while forefoot 
temperature varied between 23°C and 34°C. 


Investigations. The investigations showing our di- 
agnostic approach are given in the Table. They were 
designed to exclude metabolic and coagulation 
disorders that could have resulted in peripheral 
vascular disease in a child of this age. Only 
abnormal results are noted. The erythrocyte sedi- 
mentation rate varied with treatment. Plasma vis- 
cosity was increased. Fibrinogen fell from 5 g/l to 2 
g/l in a week. The raised antistreptolysin O titre, 
which also fell after a week, is assumed to have been 
non-specific. 





Fig. | 


Day four before prostacyclin treatment. 


Treatment and progress. Initial treatment was with 
intravenous dextran 40 (50 ml per hour), heparin 
(10 000 units), naftidrofuryl oxalate (Praxilene) (400 
mg per 24 hours by continuous infusion), hydrocor- 
tisone (200 mg in four divided doses), and low dose 
aspirin once daily.-After six hours of treatment there 
was no clinical evidence of vasodilation, the black 
areas were extending, and the feet looked irretriev- 
able. 

Prostacyclin was therefore started by a separate 
venous line at an infusion dose of 2 ng/kg per 
minute, increasing over 72 hours to 10 ng/kg per 
minute. The black areas did not advance further 
after the infusion was started and when the infusion 
rate was 8 ng/kg per minute generalised vasodilation 
was noted, forefoot temperature increased. and 
previously dusky areas reddened. Neither headache 
nor nausea occurred and blood pressure remained 
normal. The erythrocyte sedimentation rate fell to 
25 mm/hr. 

Prostacyclin was stopped after it had been given 
at a rate of 10 ng/kg per minute for three days. 
Within 24 hours the feet deteriorated again and the 
erythrocyte sedimentation rate rose to 138 mm/hr. 
The infusion was therefore restarted and increased 
with rapid increments from 2 ng/kg per minute to 10 
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Table Investigations 








Diagnostic Test Result Test Result 

category 

Haematology Haemoglobin N Erythrocyte sedimentation rate 150-25 mm/hr 
White cell count zi Platelets 230x 10°—650x 10° 
Cryoglobulins 

Thrombosis and PlateTet aggregation N Factor I-XII N 

thrombolysis Beta thromboglobulin ‘i Antithrombin II T 

Prothrombin time + Plasma viscosity 1-87 cps 


Partial thromboplastin time 


Fibrinolysis Plasminogen N Alpha 2 antiplasmin N 
Plasmin zk Alpha 2 macroglobulins 
Euglobulinlysis time ss Plasmin activators 
Fibrin degradation products +s Protein C activity 7 
Fibrinogen 5 g/l-2 g/l 
Autoimmune Immunoglobulins N Autoantibodies N 
disorders Complement ži Other immunocomplexes 
Rheumatoid factor a5 and phase reactants 
Lupus erythematosus cells ‘a Antistreptolysin titre 1250-50 


Cold agglutinins 


Metabolic and Serial liver enzymes N Urine aminoacids N 
biochemical Bone chemistry - Organic acids and 
Serial urea and electrolytes, P homocystine 


cholesterol lipoproteins, 
and triglycerides 
Uric acid 


Infective Blood. urine. and N Serial viral titres to N 
throat swab cytomegalovirus, herpes, 
cultures toxoplasma, adenovirus, 


psittacosis, measles, 
mycoplasma, and Coxsackie 





N=negative or normal. 


ng/kg per minute over eight hours. The infusion at 
this dose was continued over a further 10 days and 
then gradually withdrawn and replaced with oral 
dipyridamole. While the patient was receiving Pros- 
tacyclin all other treatment was stopped. By the 10th 
day, the ischaemic process seemed to have burned 





Fig. 3 Healthy regrowth of the toes. 


itself out (Fig. 2). A thin layer of epidermis 
separated from the forefoot and proximal toes 
showing normal skin beneath. Each foot was left 
with dry gangrene of the distal half of each toe. The 
, boy returned to school two weeks later wearing 
; | fitted boots with protective toe caps. 
* = lade amai Twelve weeks after discharge, healing was con- 
Fig. 2 Day 19 showing recovery of the forefoot. tinuing. Viable toe length had increased and had 
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needed two revisions of boot size. The gangrenous 
tips were being extruded by the growth of new toe 
(Fig. 3). 


Discussion 


We present this case because of the difficulties we 
experienced planning rational investigation and 
treatment. In the absence of autoimmune disease, 
peripheral vascular disease in such a young child is 
rare.' In the presence of. rapidly advancing gan- 
grene, comprehensive investigation before treat- 
ment was impossible and many of the studies, 
particularly those of fibrinolysis, were carried out 
retrospectively. 

One of the boy’s relatives who had died de- 
veloped ischaemia in her early teens, and the disease 
pursued a relentless course. Investigations included 
most of the above, together with skin biopsies and 
histological examination of amputated digits. These 
had failed to indicate a diagnosis. She had been 
treated with steroid and immunosuppresive drugs, 
to no avail. The raised fibrinogen, erythrocyte 
sedimentation rate, and high platelet count in our 
patient, however, suggested an autoimmune process, 
despite the absence of circulating immune complexes. 
He was therefore offered steroid treatment; again 
with no effect. 

In the six years since the relative died, new 
techniques for the investigation of thrombosis and 
firbrinolysis have become available in- certain 
centres in the United Kingdom (protein C activity 
was measured in Amsterdam). The good peripheral 
pulses in our patient directed our attention to these 
factors which often affect the microvascular cir- 
culation. Antithrombin HI and protein C activity are 
known to be involved in familial disorders, but in 
both these deficiency states the thrombotic process 
usually affects bigger vessels, and we were not 


surprised that concentrations proved normal. Our 
investigations could not be carried out before 
treatment. We hope that this experience will enable 
us to work early with an established protocol 
towards a diagnosis should this child relapse. 
Prostacyclin is a powerful vasodilator and ‘the 
most potent known natural inhibitor of platelet 
aggregation in man. Biological and pharmacological 
effects were reviewed recently.” There has been 
considerable experience in the use of Prostacyclin 
for peripheral vascular disease in adults? but its use 
for this purpose in children has not been reported. 
We are convinced that the drug saved the feet of 
this child, and indeed that a less cautious dose 
increment could possibly have effected more recov- 
ery. An infusion rate of 12 ng/kg per minute for 
several hours caused no side effects. We are 
similarly greatly impressed by the continued healing 
and regrowth of the toes. several weeks after 
stopping treatment which seems analogous to the 
growth of children’s digits after partial amputation.* 


We thank Professor C Prentice and Dr A Davies of Leeds General 
Infirmary for their help with fibrinolysts studies and Dr J Belch of 
Glasgow Royal Infirmary for advice. 
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Hyperbaric oxygenation in peripheral ischaemic lesions in infants 
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SUMMARY Acute peripheral arterial occlusion may 
lead to gangrene, with loss of parts of arms and legs. 
Three infants with disseminated intravascular clot- 
ting developed dark red discoloration of the tips of 
fingers and toes which progressed proximally. Re- 
peated hyperbaric oxygenation treatments caused 
regression of the demarcation line and further 
progression of necrosis stopped. 


Acute massive peripheral arterial occlusion secon- 
dary to disseminated intravascular clotting is a rare 
and severe complication in infants which may lead to 
gangrene and loss of arms and legs, or death. In the 
past 10 years we treated three infants with this 
disorder and peripheral ischaemia with hyperbaric 
oxygenation in an effort to prevent and reverse 
hypoxic changes. All three patients shared a com- 
mon clinical course and we report the first patient 
here. 
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Case report 


This 7 month old girl was admitted to hospital for 
severe dehydration due to diarrhoea. Normal values 
were obtained for serum electrolytes, urea, haemo- 
globin, white blood count, prothrombin time, partial 
thromboplastin time, platelets, and creatinine. Stoo! 
cultures grew pathogenic Escherichia coll. 

Treatment with fluids, electrolytes, and anti- 
biotics did not improve her clinical condition. After 
two weeks, generalised purpura was noticed and 
laboratory studies showed: haemoglobin 3-6 mmol/l; 
platelet count 14x10’/l, prothrombin time 0-34, 
partial thromboplastin time 39”. Fibrinogen split 
products were raised, although fibrinogen was 2:77 
g/l. Treatment with fresh frozen plasma and packed 
cells did not halt the disease process. 

Subsequently, we noticed a dark red discoloura- 
tion of all fingers and toes, and several tips in all 
four limbs gradually turned necrotic. Discolouration 
continued to extend proximally. In the hands the 
demarcation line reached the mid and distal phal- 
anges. In the legs it reached the mid-tibial area 
(Fig. 1). 

Angiography on the legs did not show any 
anomaly of the popliteal arteries and the trifurcation 
on both sides. There was, however, a progressive 
narrowing of the distal arteries. 

It seemed that loss of extended parts of arms and 
legs was inevitable. The infant was drenched in a 
hyperbaric chamber at a pressure of 2-5 atmos- 
pheres of pure oxygen twice daily (two hours each 
session). We observed a rapid improvement in skin 
colour in all affected areas (except the dark necrotic 
ones) within a few minutes after beginning treat- 
ment. This improvement persisted for a short time 
after decompression, but turned dark again during 
the next few hours. 

The demarcation line, however, between normal 
and abnormal skin gradually receded distally after 
each treatment, while progression of dark necrotic 
areas stopped completely. After 10 days of treat- 
ment it seemed that maximal benefit had already 
been achieved since the demarcation line reached 
the dark necrotic areas and was clear cut (Fig. 2). At 
that time the patient developed an episode of 
generalised seizures attributed to oxygen poisoning 
and we decided to stop the treatment at once. 

The infant underwent surgery to remove the 
necrotic tissue and partial amputation of feet was 
performed. The child is currently standing without 
support and uses orthopaedic shoes without pros- 
thesis. 

The other two patients had a similar clinical 
course. One 18 and the other 24 months old, had 
peripheral ischaemia of one lower limb and extended 
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Fig. 1 Ischaemic lesions in the legs and feet before 
hyperbaric oxygenation treatment. 


es 


Fig.2 Appearance of the legs and feet after treatment. 
Note the demarcation line between the normai and the 
necrotic areas. 
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areas of necrosis below the knee. As a result of 
hyperbaric oxygenation the limbs were saved ending 
with a partial foot amputation only. 


Discussion 


The patients reported here presented with the rare 
and most severe variant of disseminated intravascu- 
lar clotting: sudden occlusion of multiple peripheral 
arterioles by massive microthrombosis. This phe- 
nomenon has been variously described as purpura 
fulminans or purpura gangrenosa’ and has its onset 
after various infections. Massive areas of haemor- 
rhage in the skin, usually of the arms and legs, may 
progress to extensive gangrene. There is, however, a 
wide marginal zone of hypoxia due to partial 
arteriolar occlusion which may benefit by hyperbaric 
oxygenation treatment. 

The extensive use of this treatment in humans is 
restricted by the development of bronchopulmonary 
dysplasia and convulsions.? The development of 
oxygen toxicity may be delayed by interposing 
regular, intermittent periods of normal oxygen 
levels without concurrently reducing the beneficial 
effects.? 

Over the past 20 years hyperbaric oxygenation has 
become an important treatment in a wide variety of 
anoxic conditions.* We could find, however, only 
two reports of infants with purpura fulminans 


treated with this.° ° Both had a much milder course 
with no loss of limbs. In those cases the authors felt 
that spontaneous recovery might have occurred 
anyway, and the treatment mainly served to shorten 
the duration of the disease. 

In the patients presented here, however, we 
believe that hyperbaric oxygenation had a major 
influence in reducing the areas doomed for amputa- 
tion. The good clinical results suggest that hyper- 
baric oxygenation may have a major treatment 
application in this serious condition. 
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Treatment of respiratory papiullomatosis with adenine arabinoside 
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SUMMARY Nine children with respiratory papillo- 
matosis have been treated with adenine arabinoside 
with limited success. No long term benefit was 
obtained in six, and although resolution was 
achieved in one and probably two others, this could 
not be attributed confidently to treatment. 


Respiratory papillomatosis (or laryngeal papilloma- 
tosis) are histologically benign tumours that usually 
arise in the larynx but may spread throughout the 
respiratory tract. Consequently, the disease may be 


life threatening if the airway is impaired. The 
mainstay of management is surgical but if the 
disease is widespread complete removal may be 
impossible. A viral aetiology has long been sus- 
pected and recently evidence has been obtained of 
an association between respiratory papillomata 
and deoxyribonucleic acid (DNA) containing human 

papilloma virus.! ? Treatment with an anti-DNA 
virus agent, therefore, seems rational.*> Adenine 
arabinoside is an established anti-DNA viral agent 
but there have been no published reports giving 
detailed results of its use in treating this condition. 

We therefore reviewed the case records of all 
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children with respiratory papillomatosis who have 
been treated with adenine arabinoside at the Hospi- 
tal for Sick Children. 


Results 


Since 1979, nine children have been treated with 
adenine arabinoside (Table). They represent the 
most severe cases and all had required tracheos- 
tomy. Patient selection was not random. Adenine 
arabinoside (10 to 20 mg/kg per day) was adminis- 
tered by slow intravenous infusion for between five 
and 14 days, and one patient (case 8) received the 
monophosphate derivative (40 mg/kg/day) for six 
weeks. Treatment was generally well tolerated but 
one child exhibited a transient rise in liver enzymes 
and another developed a mild urticarial eruption. 

In eight patients (cases 1 and 3-9) papilloma 
initially seemed to resolve becoming paler and 
smaller. In none of the children did they resolve 
completely, however, and in every one new lesions 
subsequently occurred. All required many therapeu- 
tic endoscopies, which did not alter in frequency 
after treatment with adenine arabinoside. Three 
patients eventually remitted. 


Cases 1, 3, and 4. The disease cleared five to nine 
months after adenine arabinoside treatment in these 
patients, but the drug treatment was combined with 
continued intensive surgical removal in each. In one 
patient (case 3) only the larynx was affected. 


Cases 2 and 5-9. Five of these patients showed 
limited regression immediately after treatment but 


there was no permanent change in disease. Nine 
courses of treatment were given to one patient (case 
5) and this may have enabled more radical surgery 
than might otherwise have been possible for her 
extensive disease. One patient (case 6) eventually 
required laryngectomy, and details of this case have 


_ been published.’ 


Discussion 


An objective analysis of the results has not sustained 
our initial enthusiasm for the use of adenine 
arabinoside in treating children with respiratory 
papillomatosis.° In eight of the nine children papil- 
loma seemed to improve with treatment but six 
obtained no long term benefit. Resolution of disease 
in the remaining three cannot be attributed with any 
confidence to this treatment. In these three patients 
treatment was combined with surgical removal and 
new lesions continued to occur over a number of 
months. It is possible that adenine arabinoside 
enables more radical surgery with a lower risk of 
reseeding the bronchial tree. The fluctuant nature of 
this disease, however, makes analysis of any treat- 
ment difficult; in the past 10 years, out of 14 other 
patients, we have achieved resolution cf disease in 
six by surgery alone and extralaryngeal spread had 
occurred in two of them. 

Adenine arabinoside, although a relatively safe 
drug, seems to have a limited role in treatment. 
Reports of success with interferon hold out greater 
hope for the future.° We have recently treated two 
of the patients included in this study with exogenous 
a leukocyte interferon, and have observed an 


Table Patients with respiratory papillomatosis treated with adenine arabinoside (AraA) 


Case no Age when Respiratory papillomata: No of courses of Frequence of Outcome 
and sex treated with sites affected. treatment with endascopyt 
Arad (years) other than larynx” AraA 
1M 10-0 T, RMB, LLLB I 23 weekly Resolution aged 10-5 yrs. Decannulated. 
Follow up 4 yrs. 
2M 6-2 S. T : 2 Monthly Persistent disease aged 6-5 yrs. Lost to 
follow up. 
3F 4-2 — I 5-6 weekly Resolution aged 5 yrs. Decannulated. 
Follow up 20 months. 
4 F 4-4 E, S, T, RMB 2 2-3 weekly Resolution aged 5 yrs. Decannulated. 
Follow up 4 yrs. 
SF 3-3 E, S, T 3 Monthly Persistent disease aged < yrs. 
5 F 15-5 O, T, RMB 1 Monthly Persistent ‘aggressive’ discasc. 
17-0 3 Monthly Total laryngectomy aged 20-5 yrs. 
7 F 2-3 E. S. T., RMB 3 Monthly Persistent disease aged 3-8 yrs. 
BF 1-5-3-4 S, T, R, LMB 8 i-2 monthly Persistent disease aged 5 yrs. 
3-5 1 (Ara AMP) 
9 F 5-6 O, T, RMB 3 Monthly Persistent disease aged 7-4 yrs. 


T=Trachea; RMBw=Right main bronchus; R/LLB =right-ieft lower lobe bronchus: AraAMP=adenine arabinoside monophosphate; S=supragiottis; 


E=cpighottis; O=oropharynx, 
“Larynx affected in all patients. 
tFrequency did not alter after treatment with AraA, 
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appreciable improvement. This is an uncommon 
disease, however, and any further advances seem 
likely to come only from multicentre studies. 
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International trends in hospital admission rates for asthma 
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SUMMARY ‘Trends in annual hospital admission 
rates for asthma in the 0 to 14 year age group were 
examined in New Zealand, England and Wales, the 
United States, Canada, and Australia. There has 
been a striking increase in hospital admissions for 
asthma in children in all these countries since the 
mid 1960s. 


Hospital admission rates for asthma have increased 
noticeably since the mid 1960s in New Zealand.' In 
the 0 to 14 year age group admissions have increased 
10 fold in 15 years (63 per 100 000 in 1966 to 629 
per 100000 in 1981). An increase in hospital 
admissions for asthma in children in England and 
Wales has also been noted.” As part of an investiga- 
tion into possible explanations for this increase, 
trends in annual hospital admission rates for asthma 
in New Zealand children were compared with those 
of other countries. 


Methods 


Hospital admission data for asthma (ICD Code 493) 
for the 0 to 14 year age group were obtained for New 
Zealand, Canada, the United States, England -and 
Wales, and Australia. Strictly speaking hospital 
admissions are discharges from or deaths in hospital 
for all countries examined, except the United States 
where the data refer to discharges from hospital. 
This difference is unimportant as asthma deaths in 


hospital are rare events compared with asthma 
admissions. The data from New Zealand and 
Canada are based on all admissions. The data from 
England and Wales are based on a 10% sample of 
inpatient records from National Health Service 
hospitals. The United States data are based on a 
sample of short stay general and specialty hospitals, 
and in 1980 the sample was approximately 0-5% of 
total admissions. Australia does not collect national 
statistics on hospital admissions, however, these 
statistics are collected from all hospitals in the states 
of Queensland and Tasmania, and are reported 
separately. The data were available for New Zealand 
from 1952 to 1981, for Canada from 1960 to 1978, 
for the United States from 1965 to 1980, for England 
and Wales from 1957 to 1981, for Tasmania from 
1969 to 1980, and for Queensland from 1963 to 1980. 
As changes in the population may have occurred 
over the time period, the data were expressed as 
admission rates per 100 000 population of age 0 to 
14 years. 


Results 


The Figure shows the’ annual rate of hospital 
admission for the 0 to 14 year age group for these 
countries. All countries have shown a striking 
increase with time, the increase seeming to begin in 
the mid to late 1960s. In New Zealand the hospital 
admission rate for the 0 to 14 age group has 
increased 10 fold in 15 years. England and Waies 
have shown a sixfold increase, the United States a 
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Rate-per 100000 population at ages 0-14 years — 





1952 54 56 58 60 62 64 666 70 72 % 7% 78 80 & 
Year 


Figure Hospital admission rates for asthma in the 0 to 14 
year age group for New Zealand, England and Wales, the 
United States, Canada, and Queensland and Tasmania 
(Australia). 


threefold increase, Canada a fourfold increase, 
Tasmania a threefold increase, and Queensland an 
eightfold increase. The rate of increase in hospital 
admission does not seem to be slowing. 


Discussion 


This study has shown a noticeable increase in 
hospital admissions for asthma in the 0 to 14 year 
age group in all countries examined. Caution must 
be exercised when comparing admission rates be- 
tween countries as different sampling methods are 
used, however, this would not account for the trends 
seen within each country, which seem real. The 
countries examined have similarities: the predomi- 
nant ethnic group in each is Caucasian and they 
share a similar western culture. Admission rates 
have increased for both the 0 to 4 and 5 to 14 year 
age group in both England? and New Zealand,’ and 
the increase has been greater in the 0 to 4 year age 
group. 


Changes in ICD coding of asthma as a possible 
explanation for these trends have been examined 
previously.’ If changes in classification or diagnostic 
fashions are important one would expect to see a 
reciprocal decline in other respiratory conditions. 
This has been examined in detail in New Zealand! 
and in England and Wales.” In both countries 
neither the numbers nor direction of the trends in 
other respiratory conditions in children could 
account for the considerable increase in hospital 
admissions seen. 

There are a number of possible explanations for 
these trends: 

(1) The prevalence of asthma has increased in the 
community. Although the prevalence of asthma has 
approximately doubled in 10 years in New Zealand,* 
this could only account for part of the increase in 
hospital admissions. 

(2) An increase in the number of admissions per 
patient. Readmissions have increased in both 
England” * and New Zealand,’ but this would only 
account for approximately 10% of the total increase 
in admissions in New Zealand. The noticeable 
increase in admissions is primarily due to an increase 
in the number of individual asthmatic patients 
admitted each year. 

(3) Hospital admission criteria have changed so 
that more mild cases are now admitted than pre- 
viously. In England there seems to have been a shift 
in the care of asthmatic patients from primary care 
towards the hospital.” The number of self-referred 
patients increased between 1970 and 1978 and these 
patients had less severe asthma on admission than 
patients referred by their general practitioner. Over- 
all, however, the degree of severity on admission did 
not change. 

(4) The frequency or severity, or both, of asthma 
has increased so that asthmatics are more likely to 
have more severe attacks of asthma leading to more 
admissions to hospital. 

(5) The medical management of asthma has 
changed and this in some way results in more 
admissions. Sales of drugs for asthma have increased 
in New Zealand, Australia, and the United 
Kingdom.® This suggests that more asthmatics are 
now receiving drugs or that asthmatics are now 
receiving more drug treatment for asthma, or both. 
More effective asthma treatment is now available 
for children, and yet this group has experienced the 
largest rise in admissions and increasing readmission 
rates. 

The number of hospital admissions due to asthma 
in children and the considerable increase in admis- 
sions seen in all countries examined indicates that 
asthma is a major health problem for the child, its 
family, and the community. 
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Modification of the a,-antitrypsin 


A A ATTENBURROW 
Neonatal Unit, Derby City Hospital 


SUMMARY ‘Two cases of neonatal hepatitis are 
described, one related to cytomegalovirus infection 
and the other idiopathic. In both infants a transient 
abnormality of the a,-antitrypsin phenotype, incon- 
sistent with the parent’s phenotypes, reverted to 
normal during the convalescent phase of the illness. 


Case 1 


A girl of 36 weeks’ gestation, who weighed only 
1015 g at birth, developed a conjugated hyperbili- 
rubinaemia from her third day of life. Her mother 
` had had a non-specific viral illness with a rash at 
about 24 to 26 weeks’ gestation. 

Investigation showed evidence of cytomegalovirus 
infection in urine culture and throat swab. Both 
mother and child had a cytomegalovirus titre of 40 
by complement fixation. Other virology and toxo- 
plasma titres were negative. In addition she had an 
Q4-antitrypsin titre of 1-7 g/l (normal range 1-8 to 3-0 
g/l) with a PMZ phenotype, despite both parents 
being P;M. She reverted to a P;M phenotype by the 
age of 11 months. | 

Her developmental progress has been mildly 
delayed with bilateral hearing impairment and poor 
growth. There is no evidence of persisting hepatic 
pathology at the age of 2 years. 


Case 2 


A boy of 33 weeks’ gestation, who weighed only 
780 g at birth, developed a conjugated hyperbili- 
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phenotype in neonatal hepatitis 


rubinaemia from his eighth day of life. His mother 
had sickle cell disease and had required the trans- 
fusion of 19 U of blood during pregnancy. She had 
had transient jaundice with severe itching at 26 
weeks’ gestation. À 

Investigation showed a normal hepatic ultra- 
sound, negative virology and toxoplasma titres, and 
negative urine culture for cytomegalovirus. The 
urine showed no notable increase in reducing 
substances. His a,-antitrypsin value was 1-3 g/l 
(normal range 1-8 to 3-0 g/l) with a P;MZ pheno- 
type. His parents’ phenotypes were P;M. During 
the convalescent phase, at the age of 10 months, 
when his liver function tests had returned to normal, 
his phenotype reverted to P|M with an a,-antitrypsin 
value of 1-9 g/l. 

He has persisting poor growth, but his develop- 
ment seems to be progressing satisfactorily. 

Alpha,-antitrypsin phenotyping was performed in 
both cases by isoelectric focussing on an acrylamide 
gel. 


Discussion 


Alpha;-antitrypsin is a protease inhibitor. De- 
ficiency of this protein may be associated with 
neonatal hepatitis in addition to hepatic cirrhosis? * 
and pulmonary emphysema.* 

Phenotypic alletes of a,-antitrypsin are classified 
by Latin letters on the basis of their electrophoretic 
mobility on starch gel electrophoresis. PM is the 
phenotype associated with normal a,-antitrypsin 
values. Subjects with P;ZZ phenotype have only 
15% of normal activity, and are more prone to 
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develop subsequent pulmonary and hepatic com- 
plications. Phenotype P;MZ will produce intermedi- 
ate values of a,-antitrypsin (approximately 50%) 
which may be associated with liver disease.* The 
Z band is observed to migrate cathodally to the M 
band. 

In these two patients there was an abnormal 
protein migrating similar to that of the Z band 
during the acute phase of the hepatitis. This was 
incompatible with the parents’ phenotypes and 
resolved during the recovery phase. This phenom- 
enon has been seen once previously in neonatal 
hepatitis associated with cytomegalovirus infection.” 
It may be caused by ‘switching on’ of the production 
of an abnormal protein during the acute phase of the 
illness, or to decreased post ribosomal sialylation of 
the normal M protein. This has yet to be clarified. 

It is important to be aware of this transient 
abnormality, which may occur in neonatal hepatitis, 
and to check both parents’ q,-antitrypsin pheno- 
types. This may avoid erroneous counselling in 
respect of the prognosis and the genetic implications. 


379 


I thank Dr K L Dodd, Consultant Paediatrician, Derby City 
Hospital for permission to discuss two of his patients and Dr A 
Milford-Ward, Director, Supraregional Protein Reference Unit, 
Sheffield for his helpful advice. 


References 


! Nebbia G. Hadchouel M, Odievre M, Alagille D. Early 

assessment of evaluation of liver disease associated with 
a-antitrypsin deficiency in childhood. J Pediatr 1983;102:661-5. 

* Sveger T. ay,-Antitrypsin deficiency in early childhood. 
Pediatrics 1978;62:22-5. 

* Tobin MJ, Cook PJL, Hutchinson DCS. Alpha, antitrypsin 
deficiency: the clinical and physiological features of pulmonary 
emphysema in subjects homozygous for P; Type Z. Br J Dis 
Chest 1983;77:14-27. 

* Tanner MS, Allen R, Milford-Ward A. Alpha,-antitrypsin 

_ deficiency and liver disease. Br Med J 1983;283:1263. 

` Hug G., Chuck G, Bowles B. Alpha,-antitrypsin phenotype: 
transient cathodal shift in serum of infant girl with urinary 
cytomegalovirus and fatty liver. Pediatr Res 1982;16:192-8. 


Correspondence to Dr A A Attenburrow, Department of Neonatal 
Medicine and Surgery, Nottingham City Hospital, Nottingham 
NGS IPB. 


Received 20 November 1984 


Oxandrolone in low dose for constitutional delay of growth and 


puberty in boys 


R STANHOPE AND C G D BROOK 


Department of Paediatrics, Middlesex Hospital, London 





SUMMARY Twenty four boys with delayed pubertal 
growth spurt were treated with oxandrolone (2:5 mg 
daily) for 0-21 to 0-65 years. The mean increment of 
growth velocity was 4-4 cm/year during treatment, 
which was maintained at 3-7 cm/year after treat- 
ment. There was no significant change in height for 
bone age standard deviation scores. 





Constitutional delay of growth occurs in otherwise 
healthy adolescents with stature reduced for chrono- 
logical age but generally appropriate for bone age 
and the stage of pubertal development, both of 
which are usually delayed. There is often consider- 
able delay in the onset of the puberty growth spurt 
which may cause severe psychological disturbance. 

Oxandrolone (17°-hydroxy-17-methyl-2-oxa-5*- 
androstan-3-one) is one of a group of anabolic 
steroids derived from testosterone which accelerate 
growth.' Their use in the treatment of short stature 
has fallen into disrepute because of potential side 
effects. These include virilisation, suppression of the 


hypothalamic-pituitary axis, and hepatotoxicity but 
the most serious problem is the potential to advance 
bone age disproportionately to height gain, which 
compromises final adult height. The poor reputation 
that anabolic steroids have gained may partly be due 
to the large doses which were first used.' Growth 
acceleration does not seem to be related to dose but 
advance in skeletal maturation is.’ We have attemp- 
ted to define an effective treatment regimen, free of 
side effects, using oxandrolone. 


Patients and methods 


Twenty four, short, pubertal boys (testicular volumes 
more than 3 ml) were treated with oxandrolone 
because of severe psychological disturbance. Two 
had mild asthma and one had severe psoriasis which 
had been treated with topical fluorinated corticos- 
teroids. The heights of all patients were less than the 
3rd centile for chronological age, except for one, 
whose height was on the 10th centile. Fourteen had 
delayed puberty with testicular volumes less than 


> 


the 10th centile for chronological age.* Mean bone 
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age retardation was 2-4 years. Oxandrolone was 
given in a dose of 2:5 mg daily for three to four 
months to 21 patients and for six months in three 
patients: four patients received a second course of 
treatment because height velocity was not main- 
tained in the period after treatment on the first 
occasion. One child was lost to follow up. 

Heights were measured using a stadiometer and 
height velocities calculated for each preceding inter- 
val. Puberty ratings, testicular volumes, and skeletal 
maturation? were assessed by the same observer 
(CGDB). Growth measurements have been ex- 
pressed as standard deviation scores (SDS) to allow 
for varying means and standard deviations (SD) of 
normal values with age,* using the formula: 

SDS = (X-XY/S, 

where X is the measurement of the patient, X the 
population mean for chronological age and S the 
standard deviation. Height SDS was related to bone 
age to determine adult height potential. Results 
were analysed by paired Student’s £ tests. 


Results 


Oxandrolone increased height velocity from a mean 
of 3-7 cm/year to 8-1 cm/year (P<0-001), and this 
high velocity was maintained at 7-4 cm/year after 
stopping treatment (Table). All patients had a 
normal progression of testicular volume and genital 
and pubic hair development during and after treat- 
ment. Mean testicular volume at the end of the 
treatment period was 9-3 ml. Although mean height 
for bone age SDS decreased from —0-64 to —0-9, 
this change was small and not significant (P> 0-1). 


No side effects associated with Opens were 
experienced during this study. 


Discussion 


Growth delay in adolescent boys is a common 
problem. When associated with delayed puberty it 
may be particularly distressing and cause deviant 
behaviour and severe psychological problems. 
These may interfere with education at a time when 
academic achievement is of life long importance and 
the deviant behaviour may be of such severity that it 
causes problems with the law (shoplifting, vandalism 
etc). Most of these boys do not require extensive 
endocrinological investigation but they do urgently 
need a treatment for their delay in growth that is 
free of side effects. All our patients had an 
improvement of their psychological disturbance 
following the oxandrolone induced growth 
acceleration. | 

Oxandrolone does not seem to advance skeletal 
maturity excessively, even in dosages | of 2-5 to 10 
mg/day for periods of up to two years.’ In pubertal 
boys we have found that as little as 2:5 mg of 
oxandrolone daily for a period of three months has 
produced a highly significant growth acceleration, 
which persisted without a disproportionate advance 
in bone age. Even lower doses may be effective in 
this situation but this requires further study. 

The mechanism by which oxandrolone brings its 
effect is probably by increasing growth hormone 
secretion. Many boys with a delayed growth spurt 
have a suppression of growth hormone secretion to 
the usual provocative stimuli which recovers when 


Table Clinical data on pubertal boys treated with oxandrolone (pretreatment, treatment and post treatment periods were 


in continuity) 


Pretreatment 


No 24 
No of courses — 
Chronological age at beginning of treatment (years). 


Change in velocity from pretreatment values. 
Mean (SEM) 

P = 

Bone age delay (years). 
Mean (range) 

Height SDS for bone age. 
Mean (range) 

Change in mean height SDS for bone age from 
pretreatment values 

eon (SEM) 


Testicular volume at end of each period (ml). 


` Mean (range) 8-4 (4-13) 


0-49 (0-17+1-3) 


3-7 (0-8-5-5) 


-2-4 (-5-1 to —0-5) 


—0-64 (—2-3 to +1-4) 


Treatment Past treatment 

24 2B 

28 Le 

14-8 (12-7-16-7) 

0-30 (0-21-0-65) 0-45 (0-23-1-1) 

8-1 (5-9~13-1) 7-4 (4-3-10-9) 

4-4 (0-37) 3-7 (0-47) 

<0-001 ~<0-001 
~2-1 (-3-5 to —0-4) 
—0-90 (—2-5 to +0-7) 
—0-26 (0-15) 
>O1 

9-3 (5-15) 10-5 (6-20) 
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they enter puberty.° Administration of testosterone 
before tests of growth hormone secretion are 
performed may separate those with temporary 
growth hormone deficiency | from boys with true 
growth hormone deficiency,” who are in any case 
much shorter than the patients we are treating. We 
have not, at present, investigated the mechanism of 
action of oxandrolone but it is clear that we are 
observing a definite effect of treatment. Boys with 
testicular volumes of less than 12 mi do not suddenly 
double their growth velocity over a three month 
period. The triggering of a sustained growth spurt in 
individual cases is most impressive. 

Oxandrolone has been available for the last two 
decades but it does not have a product licence in the 
United Kingdom. We submit that for the purposes 
we have defined, it would be an important addition 
to the therapeutic armamentarium. 
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Candida in mouth or on dummy? 


DJ MANNING, R P COUGHLIN, AND E M E POSKITT 
Alder Hey Children’s Hospital, Liverpool; Royal Liverpool Children’s Hospital; and Institute of Child 


Health, University of Liverpool 


SUMMARY Mouth and dummy swabs for Candida 
spp. were obtained from 100 children under 18 
months old admitted with acute medical conditions. 
Forty four per cent of dummies were colonised by 
Candida spp. Children who sucked dummies had 
clinical thrush and positive mouth swabs for candida 
more frequently than those who did not. 


Many infants use dummies routinely in the first 
years of life. Spence et al’ recorded the habit in 62% 
of 967 infants but felt this percentage was probably 
an underestimate. They were unable to show a 
relation between the use of dummies and infantile 
infection but the contribution of dummy sucking to 
childhood infection has been studied little. We have 
reviewed the relation between dummy sucking and 
the presence of a potential pathogenic candida in 
the mouths of young children. 


Methods 


A swab from the dorsum of the tongue and the 
inside of the cheeks was obtained from each of 100 
children less than 18 months old admitted to the 
Royal Liverpool Children’s Hospital with acute 


medical conditions. Dummies were sampled using 
swabs moistened with sterile saline. Mouth and 
dummy swabs were spread on Sabouraud’s medium 
and incubated at 37°C for 24 to 48 haurs. Colonies 
were identified as Candida albicans by Gram stain 
and a positive germ tube reaction. Germ tube 
negative strains were identified using the API-Zym 
system (API Products). Children were allowed to 
continue sucking their dummies if this was comfort- 
ing. Further mouth and dummy swabs were ob- 
tained twice weekly during each child’s admission. 


Results 


Sixty six children sucked a dummy regularly and 34 
did not. There was no significant difference in age, 
sex, gestational age at birth, or method of feeding 
between those who sucked dummies and those who 
did not. Similarly, there was no social class differ- 
ence between the two groups. Medical admissions to 
this hospital come predominantly from a deprived 
urban area with a high rate of unemployment. 

Seven children had clinical oral thrush (all 
C albicans). Six of these children sucked dummies 
and positive dummy cultures were obtained from all 
but one of this group. 

Thirty six children who sucked dummies had 
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positive mouth cultures (31 C albicans, five C par- 
apsilosis) and in 25 of these dummy cultures also 
grew candida (20 C albicans, five C parapsilosis). 
Only eight children without dummies had candida 
positive mouth cultures (using Yates’ correction: 
y’=7-5 P<0-01). Only four of the children using 
dummies who had negative mouth swabs had 
positive dummy cultures. 

Ten children who used dummies had mouth swabs 
which were positive for candida on more than two 
occasions (repeatedly positive) and dummy cultures 
were also repeatedly positive for all except one of 
these children. No child who did not suck a dummy 
had repeatedly positive mouth swabs. 


Discussion 


Our study suggests that dummy sucking in early 
childhood is associated with greater prevalence of 
thrush and with more frequent and more persistent 
mouth colonisation by candida. Where candida is 
present in the mouth, it is usually cultured from the 
dummy also. Objects placed in the mouth are likely 
to reflect oral flora but we were surprised that 
dummy sucking predisposed to oral colonisation and 
infection with candida. 

Candida ts a common mouth commensal and its 
prevalence in our study is no more than that found 
in other studies.” ? Positive cultures may reflect the 
density as well as the prevalence of candida col- 
onisation. Thus our finding of a greater prevalence 
of Candida in the mouths of children with dummies 
may indicate either an absolute increase in preva- 
lence of colonisation or, possibly, denser colonisa- 
tion. Low density colonisation may explain why the 


correlation between dummy and mouth cultures in 
children who used dummies was not total. The 
finding of clinical thrush in only a minority of infants 
with positive mouth swabs suggests that gastrointes- 
tinal contamination from dummies should be con- 
sidered in infants with candida napkin rash when 
there is no clinical evidence for oral thrush. 

Foreign bodies in the mouth such as dummies and 
false teeth* predispose to candidal infection. 
Abramovits’ described a child in whom oral thrush 
did not respond to treatment until the child’s 
dummy was confiscated. Our study also suggests 
that persistent oral and dummy infection go 
together. The dummy’s role as pacifier may be more 
important to mothers than its aesthetic and health 
disadvantages. If this is the case, mothers need 
advice on effective treatment for infected dummies 
as well as for their children’s thrush. 
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Septicaemic low birthweight neonates treated with human 


antibodies to~endotoxin 
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SUMMARY In a double blind controlled study anti- 
lipopolysaccharide gammaglobulin given intra- 
muscularly did not reduce mortality in low 
birthweight babies suffering from septicaemia. It 
did, however, reduce the recovery period of 
survivors from 310 to 120 hours. 


Antimicrobial agents frequently fail in the treatment 
of Gram negative septicaemia, in part because they 
do not inactivate circulating endotoxins. Adults 
suffering from Gram negative bacteraemia and 
shock have successfully been treated with an in- 
travenous antiserum to endotoxin.' 

Since the production of intravenous gammaglobu- 
lin is difficult, an intramuscular lipopolysaccharide 
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specific gammaglobulin was tested to determine its 
possible efficacy in reducing mortality in Gram 
negative septicaemia. 


Trial design 


This was a double blind, placebo controlled trial. 
Patients regarded as clinically septicaemic, with a 
positive limulus amoebocyte lysate test,” were en- 
tered into the study and investigated by routine 
methods for further evidence of infection. These 
patients were given a daily intramuscular injection 
of a coded preparation of human antilipopolysac- 
charide at a concentration of 1600 ug/ml or a 
placebo of albumin adjusted to a similar viscosity for 
three consecutive days. The preparation of these 
antibodies has been described previously.” At the 
end of the trial the code was broken and the patients 
divided into treated or placebo group. 


Patients and methods 


Low birthweight infants (less than 2:5 kg) in the 
Neonatal Unit of King Edward VIII Hospital, 
Durban, who had clinical features of sepsis and were 
positive for lipopolysaccharide by the limulus 
amoebocyte lysate assay, were entered into the trial. 
Informed parental consent was obtained in all cases. 

Routine investigations for confirmation of infec- 
tion on entry to the study were as follows. Blood 
samples were drawn for anaerobic and aerobic 
culture, full blood count, and C reactive protein. 
Cultures of cerebrospinal fluid, urine, stool, umbili- 
cus, and any superficial septic lesions were taken. 
Serum bilirubin values, blood urea nitrogen, and 
electrolytes were estimated whenever necessary. 
Immune complexes were tested by a modification of 
the method described by Theofilopoulos.” 

Most statistical comparisons between groups were 
based on the y? test, except for ‘time to recovery’ in 
which the non-parametric, two sample median test 
was used because the data did not follow a normal 
distribution. ‘Recovery’ was the period from onset 
of disease to full clinical improvement. 


Table Patients with positive cultures 


Antilipopolysaccharide 


group 

No 10 

No of boys 4 

Weight (kg), mean (SD) 1-49 (0-22 
Gestational age, mean (SD) 32 (1-49) 
Deaths, no (%) 4 (40) 
Period of survival (hours), mean (SD) 60-5 (73-5) 
Time to recovery (hours) (survivors only) 120 (48) 


Management 


All patients were initially given soluble penicillin 
and gentamicin in recommended dosages until 
culture and sensitivity results were obtained, after 
which antibiotic treatment was altered accordingly. 
Patients in the trial were given a daily intramuscular 
injection into the thigh of either antilipopolysac- 
charide or placebo as described above, within three 
hours of entry and for three days. 


Results 


Of 57 patients investigated, 36 had a positive result 
for the limulus amoebocyte lysate test and were 
entered into the trial. At the conclusion of the trial 
16 patients were found to have received antilipo- 
poysaccharide and 20 placebo. 


Patients with positive limulus amoebocyte lysate 
tests. No significant differences were found in 
weight, gestational age, sex, in blood and cerebro- 
spinal fluid parameters, period of recovery, period 
of survival, and mortality between the treated and 
placebo groups with positive test results. 

Thirty seven per cent (6 of 16) of the patients who 
had been treated with antilipopolysaccharide died, 
compared with 35% (7 of 20) of the placebo treated 
group (N.D.). 

It became clear after the results had been ana- 
lysed that the limulus amoebocyte lysate test gave a 
high incidence of false negative results and was not, 
therefore, a precise indicator of septicaemia in the 
newborn. (This is the subject of a separate report, to 
be published.) Therefore, blood culture positive 
patients only were considered to have definite 
evidence of infection and were analysed separately. 


Evaluation of patients with positive blood cultures. 
Nineteen (53%) of the total 36 patients who had 
positive limulus amoebocyte lysate tests also had 
positive blood cultures (Klebsiella pneumoniae, 
Escherichia coli, and Pseudomonas). Ten had re- 
ceived the antilipopolysaccharide and nine placebo. 





Placebo P value 
group 

9 — 

3 — 

1-49 (0-36) NS 
32-2 (2-2) NS 

3 (33-3) NS 
38-6 (29-2) NS 

301 (210) <0-001 
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These two groups were comparable for weight, 
gestational age, and sex. Overall mortality and 
period of survival among those who died were not 
significantly different in the two groups (4 of 10 
‘in the study group and 3 of 9 in the placebo group). 
The survival periods were 12, 14, 48, and 168 hours 
in the group receiving antilipopolysaccharide and 
17, 27, and 72 hours in the placebo group. The 
former group had a significantly shorter time to 
recovery, however, than the placebo group (mean 
(SD), 120 (48) hours v 302 (210) hours respectively, 
P<0:001) (Table). 


Immune complexes 

Serial blood samples up to 14 days after treatment 
showed no increase in the concentrations of immune 
complexes. 


Discussion 


In this study intramuscular antilipopolysaccharide 
did not significantly reduce mortality or the period 
of survival in neonates with proved Gram negative 
septicaemia. Most deaths in -the placebo group 
occurred within 48 hours of admission to hospital. 
The slow absorption of antibodies given intramuscu- 
: larly may have contributed to the lack of effect.° 
There was a trend, however, towards prolonged 
survival in those who subsequently died in the 
antilipopolysaccharide treated group. The diffi- 
culties in diagnosis of neonatal sepsis, possible 
differences in individual reticulo-endothelial func- 
tion, or additional organ failure of low birthweight 
babies may contribute to the poorer efficacy of this 
treatment in these seriously ill neonates compared 
with adults. 

In this study the limulus amoebocyte lysate test 
did not seem to be reliable in the first week of life 
for detecting Gram negative septicaemia. The 
diagnosis of neonatal septicaemia remains extremely 
difficult and can only be confirmed by blood culture, 
which may take 24 to 48 hours. Delay in instituting 
treatment may result in death and there is, there- 
fore, an urgent need for a rapid and reliable 
diagnostic test. 

Theoretically, raised concentrations of immune 
complexes due to the binding of lipopolysaccharide 


by antilipopolysaccharide could induce immune 
complex disease. These studies have shown, how- 
ever, that no such adverse reaction developed and 
antilipopolysaccharide IgG seems safe, therefore, 
for clinical use. Moreover, antilipopolysaccharide 
did reduce the recovery period of survivors in the 
treated group compared with the placebo group, as 
has been seen in other similar studies.° 

These results indicate the need for further similar 
studies in neonatal septicaemia, using antilipopoly- 
saccharide antibodies given intravenously. These 
are currently being prepared at the Natal Institute of 
Immunology. A purer preparation in which the 
specific pathogenic components of the endotoxin 
antigens have been defined may pave the way for 
the production and therapeutic use of human 
monoclonal antibodies. 
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Personal practice 


Management of Munchausen syndrome by proxy 


ROY MEADOW 


Department of Paediatrics and Child Health, St James’s University Hospital, Leeds 


The label of Munchausen syndrome by proxy may 
be applied to anyone who persistently fabricates 
symptoms on behalf of another so causing that 
person to be regarded as ill.’ In paediatrics it is 
usually the mother who is the persistent fabricator of 
symptoms and signs so causing illness, danger, and 
unnecessary investigations and treatments for her 
child. There is considerable overlap with other 
forms of child abuse as well as with the usual 
behaviour of normal parents when a child is ill. Even 
though the fabrication of symptoms and signs may 
continue for several years and be gross, it can be 
most difficult to detect. Nevertheless effective man- 
agement for the child and the family is even more 
difficult. In the past six years I have had unusual 
opportunities to learn about the condition, meet the 
families concerned, and be involved in the manage- 
ment. This article discusses some of the common 
and difficult management problems. 


Background information 


Since the 1982 article on Munchausen syndrome by 
proxy in this journal? many paediatricians have sent 
me detailed information of other cases. Of the 90 
British cases for which I had details by the end of 
1984, I had been involved personally with the 
families in just under half, either by virtue of the 
deception coming to light in my own region, the 
parents contacting me privately, or paediatric or 
social service colleagues in other parts of the country 
seeking my help. A further source of information 
has been colleagues from abroad who have written 
or telephoned to discuss similar problem families. It 
is relevant that only for a minority of cases—those 
which came to light locally or in which the parents 
contacted me directly—was I the paediatrician truly 
responsible for the continuing long term care of the 
child. 

The clinical features of these families are similar 
to those described in the earlier review of 80 cases;* 
but there has emerged a clearer picture of what 


happens to these children if the deception is not 
uncovered and the fabrication continues.: As the 
children become older, there is a tendency for them 
to participate in the deception and to become 
teenagers and adults with Munchausen syndrome. 
There is also a tendency for the children to grow up 
believing themselves disabled. (An example is the 
22 year old confined to a wheelchair having been 
brought up in the belief that he has spina bifida and 
is unable to walk even though his legs and back are 
normal.) In addition to the fatalities mentioned in 
the earlier reports there have been three more 
deaths and another child who incurred severe brain 
damage resulting in spastic diplegia and mental 
subnormality; thus with increased numbers and 
follow up, the morbidity and mortality are greater 
than was apparent at first. An important association 
with cot death, particularly recurrent cot death 
within one family has emerged. 

As management is easier if diagnosis is certain 
and speedy, it is appropriate to list the warning 
signals that may alert a paediatrician to the presence 
of factitious illness: 

(1) Illness which is unexplained, prolonged, and 
so extraordinary that it prompts experienced col- 
leagues to remark that they ‘have never seen 
anything like it before’. 

(2) Symptoms and signs that are inappropriate or 
incongruous, or are present only when the mother is 
present. 

(3) Treatments which are ineffective or poorly 
tolerated. 

(4) Children who are alleged to be allergic to a 
great variety of foods and drugs. 

(5) Mothers who are not as worried by the child’s 
illness as the nurses and doctors, mothers who are 
constantly with their ill child in hospital (not even 
leaving the ward for brief outings), and those who 
are happily at ease on the children’s ward and form 
unusually close relationships with the staff. 

(6) Families in which sudden unexplained infant 
deaths have occurred, and families containing many 
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members alleged to have different serious medical 
disorders. 


Mild cases 


Exaggeration and mild deception are part of every- 
day behaviour: for a parent to exaggerate her child’s 
symptoms or to perceive problems that are not 
apparent to medical and nursing staff or even to 
others in the family is common. All paediatricians 
are accustomed to mothers who perceive problems 
in their children that are inconspicuous to others, 
and also to mothers who press for investigation and 
operations for states that others readily tolerate. 
Similarly, it is not rare for a parent occasionally to 
alter a temperature chart, tamper with a sample, or 
invent a seizure in order to get their child away from 
them for the night, into hospital, or to keep their 
child there longer. Paediatricians who are accus- 
tomed to this and to helping the mothers with their 
problems will not over react to this behaviour. It is 
part of outpatient practice to shepherd along such 
mothers with their children, to support them with 
their problems, and to prevent them from causing 
their child an abnormal life or referral for needless 
investigations and treatments. It is an important skill 
for the paediatrician to acquire because its absence 
will cause the mother to seek investigation and 
treatment elsewhere. 

It becomes more difficult when the mother is 
imposing a special diet or restriction to activities and 
education because of the perceived illness. It be- 
comes a matter of fine judgement whether the 
mother is abusing her child or not—child abuse 
varies from age to age and culture to culture. 
Essentially, a child is considered to be.abused if the 
parents’ behaviour is sufficiently deviant from that 
current in their locality at that time, and if the 
behaviour is harmful to the child’s growth and 
development. But though a paediatrician might not 
agree with a parent who, for instance, puts her child 
on a strict vegan diet in order to stop the child’s 
seizures (which no-one except the mother has 
observed and which probably do not occur), it is 
likely to be inappropriate to intervene too abruptly 
since the diet is unlikely to harm the child and if the 
mother believes it will stop the imagined seizures 
then it probably will do so. The paediatrician’s role 
must surely be to continue seeing the child regularly 
and, as the symptoms recede, discussing with the 
mother any possible social disadvantages, for the 
child in having a rigid and difficult diet when 
attending school or visiting friends. Other imposi- 
tions, however, that parents inflict on children for 
fictitious illness may amount to a lifestyle that is, in 
most people’s opinion, unfair, unpleasant, or harm- 


ful to the child—for instance the pseudo-allergic girl 
recounted by Warner* who had to sleep each night 
on the back of an upturned wardrobe clad in 
aluminium foil and tissue paper in order to avoid 
contact with substances to which the mother con- 
sidered her allergic. Similarly, the schoolgirl whose 
mother insisted she had osteogenesis imperfecta and 
who found herself being excluded from most activi- 
ties, wheeled to school in a pushchair and round the 
shops in a supermarket trolley. Though those girls 
are not in immediate physical danger, most of us 
would consider them to be abused and intervention 
to be necessary. 

As has been observed for adults with Munchausen 
syndrome the chief reinforcing factors for hospital 
addiction can be the medical and nursing personnel 
themselves rather than the medical and nursing 
procedures.” Doctors and nurses feel compelled to 
act, to investigate, and to prescribe drugs when the 
patients may merely want concern and support. 
Therefore in our treatment of a potential Mun- 
chausen syndrome by proxy child we need to modify 
our own behaviour, for abuse to the child arises as a 
result of a follie 4 deux involving mother and 
doctors. Both parties need to act differently and we 
need to support without frenetic investigation of the 
child. 


The suspected case 


The realisation that a child’s prolonged illness may 
have been fabricated tends to come slowly. The 
possibility may have been raised earlier but not 
explored energetically. There is understandable 
reluctance by medical and nursing staff to believe 
that a parent may have been deceiving. Part of this 
stems from a wish to think good of parents, and part 
from a wish to avoid facing the fact that all one’s 
investigations and treatments have been both in- 
appropriate and harmful, that one has been hood- 
winked, and has made a completely wrong diagnosis 
up to that moment. When the possibility seems 
likely it is worth making every effort to establish 
with certainty that fabrication is taking place be- 
cause without that certainty it is extraordinarily 
difficult to act helpfully. This at once poses prob- 
lems because some of the illnesses being created by 
the mother are dangerous to the child and there is a 
worry that delay to accumulate more evidence may 
end in catastrophe for the child. This happened with 
one child who was suffering seizure/apnoeic spells 
caused by maternal suffocation; delay to prove that 
it was the mother causing these spells lead to 
disasterous suffocation for the child. On the other 
hand paediatricians are reluctant to intervene early 
for fear of being wrong in their accusation. Parents 
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for their part when later accused vary between those 
who say ‘if you suspected it earlier why didn’t you 
tell us so that it could have been stopped’ to those 
who say ‘it is outrageous that we should be accused 
of these things until there is definite proof’. The 
stage at which intervention will seem most appropri- 
ate is likely to depend on the degree of proof and 
also the degree of danger that the mother’s actions 
may be creating for the child. Some parental actions 
have much more dangerous implications than 
others: for mothers who repeatedly poison their 
child, it only needs a small alteration in dose to kill; 
and those who are suffocating their child (either by 
hand, plastic bag, or carotid sinus pressure) need 
extend it only a small degree and the child is brain 
damaged or dead. It is clear from my records that 
children under the age of 5 years are most likely to 
have a sudden catastrophic end. 

Establishing with certainty that the mother is 
fabricating the illness requires painstaking enquiry. 
The paediatrician is in the best position to do this 
because he is seen by the family as a helper and 
someone for whom the child’s interests are 
paramount: he starts off with the confidence of the 
family. Far more detailed and inoffensive enquiry 
and access is possible for a paediatrician than for 
social services, police, or most other agencies. 

Investigation follows several directions and those 
listed are not in priority order, they are concurrent: 

(1) By studying the history it should be possible 
to decide which events were likely to be fabricated 
and which real. Whenever an event, whether it be a 
seizure or a nose bleed, is said to have taken place in 
the presence of someone other than the mother it 
should be possible to check with that person exactly 
what happened. Sometimes all that is needed is a 
few brief telephone calls to the school, the play 
group, or a neighbour. It is important to remember 
that there may be genuine illness within the fabri- 
cated illness, for instance a child who has mild 
epilepsy but whose mother multiplies the number of 
seizures by a factor of 20 or more. Therefore the fact 
that one episode of genuine illness is established 
does not rule out the possibility that many fabricated 
events are happening also. Several illness events 
should be investigated in detail. 

(2) Look for a temporal association between 
iliness events and the presence of the mother. One 
should also look for such an association with adults 
other than the mother but it is most unusual for the 
father to be a participant in the deception (I only 
know of two fathers who may have been involved 
and one other father who was definitely involved). 
In more than 95% of the cases it is the mother 
fabricating the illness, sometimes with the assistance 
of her child. 


(3) Check the details of the personal, social, and 
family history that the mother has given. It is 
common to find a host of fabrication within it and 
unless one knows the truth it is impossible to help. 
Fabrication may extend to the number of pregnan- 
cies, family numbers and relationships, details of 
financial circumstances, the home, and the mother’s 
previous work and training. Case conferences are 
not a reliable source of information about families. 
Although there may be 15 or 20 different people at 
the case conference each of whom is meant to know 
some particular aspect of the child or family, it is 
common for each to recite more or less the same 
story which has been given them by the mother so 
that sometimes the whole group has been deceived 
on such elementary details as numbers within the 
family, whether the mother has a job, whether there 
are any grandparents nearby, and how many people 
live at home. The solution is for the paediatrician to 
go to the home without invitation. Once there it is 
not difficult to find an excuse to meet everyone and 
to visit all the rooms in the home. Moreover, there is 
an obvious difference between the sort of look a 
surprised parent gives you when you arrive unex- 
pectedly on their doorstep and they are embarrassed 
because they have not washed up the supper things, 
and the look they give you when they are devastated 
by realising that you are about to find out that all the 
interpersonal and home information they gave you 
is false and that there is not a bedridden grand- 
mother living with them, and that their living room 
is littered with empty bottles of alcohol. -If the door 
is literally shut in one’s face and access denied, that 
itself shows a great deal. On the rare occasions that 
it has happened I have said words to the effect ‘I 
know what you are doing; I understand and I have 
come to help’; they eventually let one in. 

(4) Making contact with other family members is 
vital. Though the mothers may have been ever 
present with their child at the hospital, the husbands 
may have been seen little or not at all. Talking with 
them about the child’s illness and their home life can 
reveal many discrepancies. One mother who made 
much of her previous nursing qualifications and who 
enjoyed teaching nursing techniques to trainee 
nurses on the wards had said that she met her 
husband when she was taking her final nursing 
exams. In casual, if deliberate, conversation with 
the husband he told me how he had met his wife 
when she was a cleaner in the canteen of the factory 
in which he worked: she had never been a nurse. 
Grandparents have been a potent source of informa- 
tion and sometimes have had far more insight into 
what their duaghters might be doing to their 
children than anyone else. Sometimes the informa- 
tion from them has been breathtaking in its revela- 
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tion. One grandmother said to me of her daughter 
‘she was always a strange girl I think she would 
really have done nurse training if she had been able 
to, she used to spend all her money buying these big 
medical books. I have been wondering for a long 
time if she has been causing his illnesses but I didn’t 
like to say so and the doctors never spoke to me’. 

(5) Discuss with the family doctor the illness 
episodes within the family. In about 20% of cases it 
becomes clear that the mother has Munchausen 
syndrome herself or at least multiple unexplained 
illnesses. Sharing one’s worries with the general 
practitioner and enrolling his active help is ex- 
tremely useful but unfortunately some are unwilling 
to become involved, perhaps feeling that they must 
keep complete confidence with the mother, and are 
unwilling to consider the suggestion that there may 
be fabrication. 

(6) Look for a motive for the behaviour. The 
reasons mothers behave in this way have been 
discussed extensively elsewhere;> there is 
usually an element of gain in terms of status for the 
mother (the child’s illness giving her status and 
friendship in hospital and in her neighbourhood), 
improved family relationships perhaps with husband 
or in-laws, and also direct and indirect financial 
benefit. One mother whose child was having a 
prolonged fabricated illness investigated in different 
hospitals received during a six month illness £57-00 
collected by the local church (following a service in 
which prayers had been offered on behalf of the 
child); a new pushchair, refrigerator and washing 
machine from social services department; and 
£250-00 collected by other parents whose children 
were admitted to the same ward. Find out exactly 
how the mother behaved when resident, or visiting 
her child in hospital, for it is those who have formed 
very close relationships with the hospital staff, who 
go to the disco with the nurses in the evening or 
cook meals for the resident doctors at night, who are 
enjoying the hospital most—and unnaturally. 

Establishing motives helps us to understand the 
mother and help the family better. For those 
mothers with whom I have had continued contact I 
have come to understand, and at times sympathise, 
with their extraordinary actions; the group whom I 
do not understand are the minority who have 
Munchausen syndrome themselves or who categori- 
cally claim and cling to facts that are demonstrably 
false. 


If the child ts in hospital further manoeuvres are 
needed. 

(7) Ensure that all charts and records are not 
altered by the mother. Remember that many 
nursing observation records (for instance of seizure 


frequency, feeding, and input/output fluid balance) 
are often a record of what the mother tells the nurse 
who then records.? A system must be devised 
whereby items which are verified by the nurse, for 
example her seeing the child vomit or start to have a 
seizure, are identified separately from those re- 
corded from the mother’s account. Such detailed 
record keeping will sometimes quickly show that all 
illness events and abnormalities are perceived only 
by the mother and occur only in her presence. 
(8) At the time of any unexplained coma, 
gastrointestinal upset, or other major event retain 


any samples that may be useful for poisons analysis. | 


These should include vomit, urine, and a blood 
sample. These samples are precious; the laboratory 
should store them carefully until the best plan for 
analysis has been worked out. Toxicological screen- 
ing is very difficult in that most hospital laboratories 
and poisons centres can only search for the few 
drugs that are most likely to have been given, and 
one may not be able to suggest which until one has 
consulted with the general practitioner and the 
family. In the absence of this information a general 
screen for poisons is needed. In Britain the fullest 
screening is likely to be done either by the public 
analysts’ laboratory (who are reluctant to take on 
work from hospitals which is not directly related to 
their public health and hygiene responsibility) or by 
the police forensic laboratories who are meant to 
accept work only from police officers. Since ‘com- 
prehensive screening’ of a blood sample costs about 
£800 and even then does not include many unusual 
drugs (for example, several cytotoxic drugs), prob- 
lems abound. The paediatrician is likely to get the 
best advice by contacting the regional home office 
pathologist—his name will be available from the 
coroner’s office or from the police station—who 
should be able to advise how the sample can be 
analysed best. 

(9) If there is haematuria, haematemesis, or 
other bleeding, various manoeuvres may be used to 
check that the blood is human (and not from raw 
meat) and is the child’s rather than another 
person’s.'° The local pathology laboratory may be 
able to help but it is likely that the police forensic 
laboratory will have more sophisticated techniques 
involving detailed blood grouping or red cell enzyme 
assay. When there is doubt about the origin of an 
abnormal urine specimen the child can be given an 
oral marker, for example regular vitamin C, which is 
easily detectable using Ames dipstix C. If the urine 
does not contain vitamin C it means that the urine 
sample is not from the child.!! Though if it does 
contain vitamin C, it does not rule out the possibility 
that the mother has added chemicals or other 
contaminants to it. 
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(10) More careful surveillance of mother and 
child has to be arranged and this can be difficult not 
only because of staff shortages and a busy paediatric 
ward but because of reluctance by ward staff to 
accept the possibility that the mother may be 
harming her child. Even when ward meetings to 
discuss such plans have been arranged with care and 
tact, the senior nurse may burst into tears, refuse to 
take part in the surveillance, or accuse the paediatri- 
cian of uncaring outrageous behaviour. This is 
understandable when, as has happened, the mother 
has been living in the paediatric unit from the first 
few months of the child’s life and formed such 
attachments with the staff that they have been made 
the child’s godparents, the child has been named 
after one of the junior doctors, and the child’s teddy 
bear named after another doctor. Careful surveill- 
ance is extraordinarily difficult in a modern chil- 
dren’s ward in which mothers are resident and 
parents are welcome at any time. It is necessary to 
enrol the help of a few key members of the staff 
whom one can rely on to be obsessional. Sometimes 
one is let down even then, for instance by a most 
reliable person who did not admit she had stopped 
surveillance for a critical one hour meal time period 
when a massive fabrication occurred, and who 
subsequently told me that it was not that she was too 
lazy to continue the surveillance but that she knew 
the mother very well and could not believe that she 
would ever do anything harmful to her child—‘it was 
all too incredible’. Giving the staff reprints about 
the condition is helpful, particularly if they contain 
explanations for the mother’s behaviour; the staff 
become more readily prepared to identify that 
behaviour in others. Surveillance by video has been 
used’? and may provide the sort of conclusive proof 
that many would welcome—for instance of a mother 
suffocating her infant with her hand,” a mother 
injecting contaminated solution into an intravenous 
line; “ and a mother who, after her child had been 
fed, took a nasogastric tube out of her pocket and 
with a syringe aspirated the milk from her baby’s 
stomach (the baby was being investigated for failure 
to thrive). Setting up video surveillance is not too 
difficult technically because in most areas the police 
will have a specific surveillance unit and will be 
prepared to use it without demanding the right to 
prosecute subsequently. They can do it unobtrus- 
ively even in a busy hospital. For most paediatricians 
the problem will be an ethical one and before 
embarking on surveillance it is important to discuss 
with the hospital administration and the appropriate 
social services or child protection agency exactly 
how this information is likely to be used. For the 
paediatrician the legal admissibility of filmed evi- 
dence is not the issue: the great benefit is that as a 


result of a film the paediatrician may become certain 
for the first time that the mother is harming the child 
directly. 

(11) It is relatively easy to find out from doctors 
and relatives what poisons or substances might be 
being administered to the child, but it is much more 
difficult to consider searching a mother or her 
possessions for such agents. At times it has to be 
done and a particular problem is that though a 
consultant paediatrician might be willing to do it, he 
may be in a poor position to do so inconspicuously. 
Mothers do leave the lockers in their rooms and 
their bags unattended for brief periods. For a junior 
doctor to check that there is no drug or poison can 
be done speedily and without upset. I am reluctant 
to ask my juniors to do it and would prefer to do it 
myself if it is needed but acknowledge that J would 
be less likely to do it inconspicuously. My practice is 
to discuss it with the junior staff and to work out a 
plan that is acceptable to all of us, though whatever 
happens the final responsibility is the consultant’s. I 
do not know of either junior or senior doctors who 
have been discovered searching through a mother’s 
possessions. If I were discovered I would explain to 
the mother why I was doing it; that it was because I 
knew of other children who had been poisoned by 
their parents, who had seemed to me to be loving 
caring people; and that I had not wanted to upset 
her by suggesting this possibility but for her child’s 
sake was anxious to exclude it. 


Excluding the parents 


If a parent is fabricating the illness, then the 
symptoms and signs should go when they are 
excluded. This is the ideal diagnostic test and in 
modern paediatrics it is a difficult one: unfortu- 
nately for children with Munchausen syndrome by 
proxy, it tends to be used as a last resort. 

In Britain and America it seems that the child 
with prolonged Munchausen syndrome by proxy has 
usually suffered a vast number of blood tests, 
radiodiagnostic tests, examinations under anaes- 
thetic, and biopsies before separation from the 
mother is used as a diagnostic test. I doubt if this is 
because we all believe that a brief period of 
separation is so harmful for the child: more likely it 
reflects our diffidence and inadequacy in persuading 
the parents not to visit the child. Lacking the 
courage of our convictions we must, nevertheless, 
act in the good sense of our suspicions. If the 
recurrent ‘illnesses’ are happening several times a 
day it should be possible to persuade the mother to 
be absent for an afternoon, evening or weekend ‘to 
see the rest of the family at home’, leaving her child 
in hospital. It is more difficult, however, if the 
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periodicity of the illness is so infrequent that one 
really needs the mother to be away for 10 days or 
more. I have not found a satisfactory method of 
excluding mothers. Sometimes I have talked in 
psychological terms about the need for them to have 
a break. Sometimes I have been more frank and said 
that their child has a very unusual illness, we are 
having to consider rare possibilities, and that the 
mother’s presence may in some way be interacting 
harmfully with the child either through emotional or 
allergic factors or as a result of something that they 
are doing to each other. This is not necessarily seen 
as a direct accusation and is usually accepted by the 
parents. For many mothers it is a major event and 
support must be given during the difficult exclusion 
period by regular telephone contact and home visits 
by anyone who may be helpful to them. 

Excluding parents from their ill child in hospital is 
upsetting for the child and parents and contrary to 
the beliefs of the staff, some of whom may suggest 
that it ought to be adequate merely to arrange more 
strict supervision when the mother is on the ward 
with the child. The degree of supervision required, 
however, is not one for which medical and nursing 
staff are trained; it is too easy for a crafty mother to 
outwit hospital staff. One mother for whom limited 
visiting had been arranged with strictly controlled 
observation by selected staff who were instructed 
never to be more than five yards away from her, 
arrived on the ward slightly early for her visit. It is 
thought that she went to the toilet and then when 
she arrived by her child’s ‘bed at the appointed time 
and met the escort smoke was seen to be coming 
from beneath a toilet door where there was a small 
fire of toilet paper. All staff including the escort 
rushed to help and the mother was left alone with 
her child despite the agreed plan that under no 
circumstances should this be allowed during the four 
weeks of restricted visiting. Therefore trial separa- 
tion has to be total exclusion. 

If a period of parental exclusion cannot be 
arranged by mutual agreement, it may need to be 
imposed statutorily. Though it is usual to allow 
parents to visit when their child is kept in hospital 
under a place of safety order, it is possible for the 
order to specify exclusion of the parents. Such legal 
sanctions involve a degree of confrontation with the 
parents and this raises many difficulties when 
definite proof of parental harm to the child may be 
lacking and the paediatrician is uncertain. There- 
fore, voluntary agreement is preferable. When the 
parents are excluded fuli use must be made of that 
trial period to ensure that there is no possibility of 
adverse effects on the child. Two or three specific 
members of the ward staff need to be allocated to 
take a particular mothering interest in that child, 


and if there is any possibility of previous poisoning, 
anything in which the mother might have left behind 
a poison should be removed; thus sweets, drinks, 
toothpaste, paint box etc are best removed so that at 
the end of the trial period there is certainty that the 
child could not have been harmed by the parents 
directly or indirectly. 


Child protection agencies 


When child abuse is suspected it is customary in 
Britain to notify the social services department 
either through the hospital social work department 
or the department near the family home. The stage 
at which the social services department is contacted 
will depend on many factors. Sometimes the family 
will already be known to the social services depart- 
ment and there may be a social worker already 
involved. The responses of British social services 
departments to children suffering from Munchausen 
syndrome by proxy have varied. In the early years 
there was disbelief and some unwillingness to take 
action. With more publicity, however, the depart- 
ments no longer disbelieve the possibility, though 
many have difficulty investigating it vigorously. 
There can be few more difficult cases of child abuse 
to deal with than a Munchausen by proxy family, 
because it is so difficult to disentangle truth from 
untruth, yet ail too often the social worker 
designated to the case is rather young and inexperi- 
enced. (An important difference between medical 
practice and social services practice is that in 
medicine the most difficult case is dealt with by the 
most experienced clinician whereas in the social 
services the most experienced worker is involved 
only in administration and few do case work.) The 
police representatives at case conferences are rarely 
instigators of action but will respond helpfully to 
requests for help. Even they are unlikely, however, 
to devote a great deal of energy or time unless they 
think there may be a criminal prosecution. For most 
of the British cases there has been no active police 
involvement. In a minority there have been police 
investigations including what seems to be their 
standard three to four hour interrogation of the 
mother in the local police station and a search of the 
home for evidence. More mothers, however, have 
confessed to killing a previous child, or harming the 
child under investigation, to a doctor, social worker, 
ot kindly probation officer than they have during 
formal police interrogation. 

At the case conference it is essential that the 
paediatrician or other doctor who has known the 
family a long time, and has identified that factitious 
illness and abuse are occurring, is present. This 
creates some difficulties since many of the decep- 
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tions first come to light in a specialist centre far away 
from the child’s home. Initially I referred the child 
back to the medical and social services department 
of the home locality, sending them a written report. 
One or two tragedies have convinced me, however, 
that this is not the correct course. The paediatrician 
who has uncovered the deception is likely to know 
the family better than anyone else at that moment 
because he has been worrying about, investigating, 
and treating the child for a long time. He knows well 
all that has happened and has a close relationship 
with the parents and child. He will understand the 
dangers for the child and is more likely to be 
respected and trusted by the parents and relatives. 
Thus his presence at the case conference is vital and 
he is also likely to be the most appropriate person to 
deal directly with the parents in the difficult negotia- 
tions ahead. If the social services department do not 
seem prepared to take up the case actively an 
alternative child protection agency (for example the 
National Society for the Prevention of Cruelty to 
Children) may be approached. As a last resort a 
firmly worded letter from the paediatrician to the 
director of social services for the town or city 
concerned is likely to produce a speedy response. 

Members of a case conference, rather like magis- 
trates in a juvenile court or the officers in a higher 
court, do need to have the dangers of Munchausen 
syndrome by proxy explained to them clearly and 
categorically, that: 

(1) There is a risk of permanent handicap or 
death. 

(2) Hospital admissions, investigations, and 
treatments are unpleasant and dangerous for the 
child. Many of us have faced barristers in court who 
have remarked that ‘my child rather enjoyed being 
in hospital when he was 4—I don’t think it can really 
be considered unpleasant’. (Yet they would have no 
hesitation in condemning a mother who herself had 
stuck needles into the veins of a small child more 
than 200 times or who had given the child drugs that 
suppressed growth, that could render him sterile, 
and that caused seizures and serious gastrointestinal 
bleeding.) 

(3) Children who have fabricated illness thrust 
upon them in early life acquiesce to it, and at older 
ages participate in it themselves, some adopting 
abnormal illness behaviour as an adult and retaining 
it for the rest of their lives. After early limitation of 
activity and school attendance they grow up to 
believe themselves incapable of employment, 
marriage, or normal life. They are disabled. 


Confrontation 


Telling a mother that you know she has been lying, 


harming her child, or deceiving doctors is difficult. 
At the time one has to do it one may not be able to 
explain all the facets of the child’s illness story and 
there may be areas of doubt; it is best to confine 
oneself to those areas in which one feels sure of the 
truth. Although many of us in ordinary practice may 
give important news about children to both parents 
together, this is one disorder where approach to the 
offending parent, the mother, should be made first. 
If one tries to talk to both parents together the 
father, who will know nothing about the deception, 
is likely to dominate the subsequent mterview by 
anger or forceful denial. Talking to the mother one 
can approach it along the lines that one knows what 
she is doing, understands it, and that one is going to 
help the child and her. It is very rare for the mothers 
to become angry; usually their response is ‘what a 
strange suggestion’, or ‘why should I be doing that’, 
or ‘you can never prove that’. It is useful to be able 
to present clearly the evidence for part of the 
deception. Usually they will not deny it but try to 
lead the interview on to another happening (which 
perhaps one cannot explain). One must not be side 
tracked but simply stick to the facts and the truths 
that one does know and say quite openly that other 
unsolved incidents are irrelevant. 

The purpose of confrontation is not to prove that 
one is right and they are wrong. As in the handling 
of mothers who perceive symptoms in their child 
that are not observable to others, the aim is to 
understand and respect the meaning of the symp- 
toms in order to help them. As Richtsmeier and 
Walters’ have written, there is no point in declaim- 
ing to them what is really going on when it becomes 
clear that the family is unable to hear it: explana- 
tions seldom change behaviours that are illogically 
derived, and direct challenge of the defence will 
usually only drive the patient away. Subsequently 
the aim is not so much to get the family to look back 
on what was really happening but to look forward to 
the future and feel good about the positive steps 
they are taking. 

I am sure that the person who conducts this 
interview should be the paediatrician who has 
known the family and the child longest and who has 
uncovered the deception. I prefer these interviews 
to be private but accept that it is helpful for the 
social worker with subsequent responsibility for the 
family to hear all that goes on, though it may limit 
the amount of information that emerges. The task is 
to explain to the mother the way in which her 
actions are harming her child and the dangers these 
have for the child’s future. An outline is given of the 
steps that are being taken for the care of the child 
and help for her and the family. I discuss with the 
mother what is to be told to the father, and likely 
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family reactions are anticipated. At this Stage there 
is Sometimes tacit admission by the mother of what 
has been going on; in other cases that only emerges 
later. For another group there is never direct 
admission, though a few years later they may come 
out with a comment such as ‘I suppose I had a sort of 
nervous breakdown’. The doctor meanwhile is 
trying not to be hostile or condemnatory but to seem 
understanding and to act in a supportive way.'° It is 
a dangerous time and three mothers have made 
Suicide attempts at this stage. 

The long term therapeutic aim is to stop the abuse 
and protect the child and secondly to get the mother 
to understand the consequences of her actions, and 
to try and achieve motivation for continued treat- 
ment and help. Since most mothers have enjoyed 
some personal gain from their actions one tries to 
replace hospital care and child illness as the main 
source of satisfaction in their life with other things. 


Statutory procedures 


At a case conference the abused child and siblings 
are likely to be put on the ‘at risk’ register at once 
and the child at that stage may well be in the hospital 
children’s ward under a place of safety order. The 
debate will centre on what should happen at the end 
of that temporary period. Many factors will be taken 
into account but those that are most worrying froma 
paediatric viewpoint and have been found to be 
most dangerous for the child include: 

(1) Abuse that has involved suffocation or 
poisoning. 

(2) Abuse of a child under the age of 5 years. 

(3) Previous ‘cot deaths’ or other sudden unex- 
plained death of siblings. 

(4) A lack of understanding by the mother of 
what has been happening and little feasibility of 
continued help for her and the family. 

(5) Mothers who themselves have overt Mun- 
chausen syndrome; because rational conversation 
and management is impossible without truth. 

(6) Major adverse social factors such as drug 
dependency or alcoholism. 

(7) Persistence of fabrication even after some 
degree of confrontation with the mother. !” 

Statutory arrangements have usually been con- 
tested, in some cases only as a result of the husband 
being unable to accept the possibility of his wife’s 
deception and demanding legal help. In Britain most 
child abuse cases come to the juvenile courts where 
they are considered by three lay magistrates, but 
Munchausen syndrome by proxy cases are likely to 
be inappropriate for that court. They can be 
incredibly complex and the degree of medical 
evidence and the length of the case together with 


interposed adjournments means that they are best 
dealt with by higher courts. Applying for wardship 
(ward of court) for the child gives automatic access 
to a higher court. This procedure has been used 
increasingly in recent years for complicated cases of 
child abuse and may well be the ideal, even though it 
is expensive. For a child who is a ward of court the 
welfare of the child is paramount and matters 
relating to that child are dealt with by the family 
division of the high court. As in a juvenile court, 
proceedings will be held in camera (that is no 
proceedings can be reported in the press.) It is worth 
bearing in mind that in high court actions the local 
authority is compelled to disclose all documents at 
the court hearing, which is not so for juvenile courts. 
This means that any document one has written 
about the child will be available to all parties. The 
practical advantage of wardship over care proceed- 
ings at a juvenile court is the immediate recourse to 
the expertise of a high court. It has been noteworthy 
that the judges in the high courts have been quick to 
believe and understand the way in which mothers 
have behaved. They have not doubted the facts and 
they have understood clearly the dangers in a way 
that has not always happened in the lower court. 
They do appreciate being given reprints of articles 
about the condition that have been published in 
medical journals. Mitchels'* has pointed out that a 
further advantage of wardship is the way that it can 
be used in emergencies without the need to establish 
that any harm, mental, physical, or emotional has 
already been sustained by the child: it is sufficient if 
the court believes that there is a risk of such harm. If 
a paediatrician were in the unusual position where a 
social services department was unwilling or unable 
to act, he or she could, as could any private person, 
apply for wardship from the court registrar. Almost 
certainly before the full and costly hearings, the 
local social services department would have been 
stimulated into action. 

Whatever arrangements are made for the child. 
the paediatrician must agree to continue to see the 
child for a long time. It is helpful to have this 
incorporated into the legal agreement. This is 
particularly important if the child has an additional 
genuine chronic illness, and important anyway 
because all children will have an occasional genuine 
illness. There have been some bizarre happenings 
when children, returned to the family home but still 
under supervision, have become ill. One child 
developed tonsillitis whereupon a conscientious 
social worker notified the police who searched the 
house from top to bottom for poisons (that might 
have caused the tonsillitis) and took the mother 
away to jail for the night. The paediatrician must 
liaise closely with the family doctor and agree with 
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him and the supervisory agency to adjudicate on the 
authenticity of any illness. 


Role of psychiatry 


Many mothers who have perpetrated Munchausen 
syndrome by proxy have been referred to psychi- 
atrists, and many have had detailed psychological 
testing. Usually the tests are normal and no disorder 
is apparent to the psychiatrist. It is customary during 
court proceedings for the mother’s legal representa- 
tive to produce a document stating that she has been 
seen by a psychiatrist and a psychologist who have 
found her to be normal and who do not believe she 
could be acting in this way. This is not surprising 
because the mothers do seem normal (the exception 
being the small minority who have Munchausen 
syndrome themselves). Fewer mothers have been 
seen by child or family psychiatrists and this is a pity 
because an experienced child psychiatrist might well 
detect more. Nevertheless, quite a large number of 
British mothers have been seen by child psychiatrists 
who have not found any apparent disorder, and the 
psychiatrists themselves have written that they 
cannot believe the accusations that have been made 
against the mother. (Some have suggested one or 
two even rarer organic disorders as the reason for 
the child’s illness!) This is understandable, since it is 
very difficult on meeting these mothers for the first 
time to envisage all that has happened, and certainly 
no specialist, however skilled, can understand as 
well as a doctor who has known the mother for 
several months, and on whom the deception has 
been practiced and gradually revealed. Addition- 
ally, in Britain, child psychiatrists have tended to 
contribute little to the care of families in which child 
abuse is occurring and have limited experience of it. 
This is not universal and there are many countries 
where psychiatrists play an important role in the 
management of child abuse.’ These psychiatrists are 
likely to be as effective as anyone in helping. Early 
involvement is preferable, if possible before and 
during the stressful confrontation period, so that 
they will have a stronger role and be more effective 
therapeutically. I can envisage a child psychiatrist 
taking on the major role in the long term help for 
the family. Even when it is more appropriate for 
that role to be taken by the paediatrician, there is 
little doubt that he would welcome help from the 
child psychiatrist, if only in the form of discussion 
and moral support, because these families are 
exceedingly difficult and stressful to manage. 


Postscript 


Many paediatricians, including myself, are critical 
sometimes of child protection and social services, 
case conferences and court procedures for children. 
But this should not deter us from using these proper 
procedures early. Within this series of cases are 
several in which experienced paediatricians sus- 
pected bizarre abuse for a long time but failed to 
request formally a case conference. Similarly, there 
are examples of case conferences failing to appreci- 
ate the gravity of the problem and failing to test the 
case legally in court. Both these omissions have 
caused the needless death and permanent handicap 
of children. 
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Correspondence 


Biased touching of the editorial tiller 
Sir, . 

I was saddened to find that your redrafted instructions to 
authors! confirm that you continue to allow authors of 
‘negative trials’ a mere 500 words to introduce and state 
their hypotheses, give an adequate description of their 
methods and results, and state their conclusions. Although 
you do not define the term negative trial, presumably you 
use it to refer to studies in which no statistically significant 
differences between treatments have been shown. 

This biased touching of the editorial tiller has two 
serious implications. Firstly, it discourages submission of 
statistically powerful treatment comparisons in which no 
statistically significant differences are observed. Secondly, 
because statistically significant differences observed in 
small trials tend to overestimate true treatment differ- 
ences, it actively fosters such overestimates in the material 
you make available to your readers. 

It has been suggested* that the onus of ensuring 
appropriate design of clinical trials should be on the editors 
of scientific journals. Over recent years, there have been 
several publications detailing criteria for designing and 
reporting clinical trials, some of them directed specificaily 
at journal editors.° * I hope you may consider adopting an 
editorial policy which places more emphasis on sound 
research methods than on statistical significance. 

Meanwhile if there are investigators among your readers 
who at any time over the past 30 years have completed 
perinatal trials which have never reached publication 
(either because the results were ‘negative’ or for any other 
reason), they are invited to send brief details for incorpora- 
tion in the National Perinatal Epidemiology Unit Register 
of Controlled Trials in Perinatal Medicine. In collabora- 
tion with colleagues in North America, we wish to use this 
information in an attempt to learn more about the 
‘selective publication bias’. 


References 


' Instructions to authors. Arch Dis Child 1985;60:90-1. 

2 Spodick DH. The end of clinical freedom. Br Med J 1983-287: 
1885. 

> Zelen M. Guidelines for publishing papers on cancer clinical 
trials: responsible for editors and authors. J Clin Oncol 
1983;1:164—-9. 

4 Mosteller F, Gilbert JP, McPeek B. Reporting standards and 
research strategies for controlled trials: agenda for the editor. 
Controlled Clin Trials 1980;1:37-58. 


TAIN CHALMERS 
National Perinatal Epidemiology Unit, 


Radcliffe Infirmary, 
Oxford OX2 6HE 


Dr Chalmers is undoubtedly correct in pointing out the 
selective bias that exists as a result of international medical 


journals being more willing to publish papers that show a 
new positive result than those reporting trials yielding a 
negative result. It was because of this bias that we decided, 
as a matter of policy, to try and include more ‘negative 
trials’ providing that they were based on a reasonable 
hypothesis. Since space is at a premium, however, and we 
receive many more good original articles than we are able 
to publish we ask that the length of these papers be 
reasonably brief. 

In relation to our journal the position is not quite as 
bleak as Dr Chalmers suggests. Much will depend upon the 
nature of the trial and the hypothesis on which it is based. 
For instance, if we received a long paper reporting a well 
conducted trial which showed that the vitamin status of 
mothers at the time of conception was completely 
irrelevant to the occurrence of neural tube defects in their 
babies we would wish to publish that in full—-because it is 
an important, negative result contrary to many present 
beliefs. If, however, we received a paper showing that the 
mother’s smoking habits during pregnancy were unrelated 
to the prevalence of bed wetting in her child at school age 
we would be unlikely to wish to publish that in full, 
however large or carefully done the study. Thus the 
interest and strength of the hypothesis on which the study 
is based is all-important. Between the two extremes I have 
cited come a number of negative results trials based on 
reasonable, if somewhat tenuous hypotheses reporting 
careful work. At present these rarely achieve publication 
anywhere (which is not surprising because most of them 
are very boring), yet it is these that we would wish to 
report in some way. Therefore we offer the opportunity for 
such studies to be reported briefly as short reports in our 
journal, if only to prevent other people from embarking 
along that particular path. In our notice to contributors we 
suggest that ‘a short report of not more than 500 words is 
more likely to gain acceptance than a longer report’. Those 
who are interested in the study may communicate with the 
authors for more detailed information. Ed. 


Alcohol and the fetus 

Sir, 

I read with interest the annotation by Smithells and 
Smith’. It seems to be generally implied that the alcoholic 
mother is the sole cause of the fetal alcohol syndrome, and 
so should be the one that abstains from alcohol -during 
pregnancy. In some children whose clinical picture 
matches perfectly that of fetal alcohol syndrome, I have 
been unable to obtain a definite history of alcohol abuse by 
the mother; though in other cases, such as a mother who is 
a barmaid with cirrhosis, it is obvious. 

I recently reviewed a child who had all the features of 
the syndrome. She was small for gestation, and at 11 
months weighed 6-1 kg. She was an active, sociable child 
with a small central cleft and a systolic heart murmur. She 
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had the typical facial appearance with a small upturned 
nose, long philtrum, a rather large mouth with a thin upper 
lip, low set ears, and epicanthic folds. Mother had smoked 
between 20 and 40 cigarettes a day during pregnancy but 
gave no definite history of taking alcohol. When I 
discussed this with her she said, with conviction that she 
did not like alcohol and she stuck to soft drinks. She 
added, ‘but it’s the child’s father who drinks, in fact the 
only time he visited the child he was drunk’. She said it was 


`a family joke that they thought that the child’s red nose 


was due to her father being an alcoholic. 
` Perhaps if we also looked into the alcoholic intake of the 
sperm we might have better understanding of the syn- 


‘drome. I understand from my senior house officer that 


Carthage recognised that it was a bad thing to take wine on 
the nuptial night.” 


Eeen E HiL 
East Birmingham Hospital, 
Birmingham B9 5ST 


Professor Smithells and Dr Smith comment: 


Dr Hill is not the first to report the features of fetal alcohol 
syndrome in the offspring of a mother who denies taking 
alcohol. Hanson, Streissguth, and Smith? identified 11 
newborns who were ‘abnormal with features of FAS’. 
Little or no alcohol had been consumed by two of the 
mothers in the month before pregnancy and by four during 
the first five months of pregnancy. It is therefore at least 
possible that there are phenocopies of fetal alcohol 
syndrome not associated with alcohol. Hence our caution 
in subscribing to the notion of a specific syndrome. 

Histories of alcohol intake are notoriously inaccurate if 
routine questions are and we must all judge the 
reliability of any information given to us by parents. Even 
after fairly intensive questioning, about half the mothers of 
thalidomide damaged children denied having taken the 
drug, although the analogy with alcohol i is not particularly 
close. 

The role of the drunken father is even more difficult to 
study. In Carthage and in Greece the wedding reception 
was indeed ‘dry’,” and the lameness of the god Vulcan was 
attributed to his having been sired by Jupiter when in a 
drunken stupor. The old testament was content to advise 
against alcohol during pregnancy (Judges 13: 7). We have 
no great difficulty envisaging an inebriated sperm weaving 
its way up to the falloptan tube and, with one last supreme 


` lurch, penetrating a chaste and unsuspecting egg. We have 


more difficulty believing that the dose of ethanol thereby 
delivered could have a profound influence on fetal growth 
for nine months and on embryological events still weeks 
away. 

But we are men, and Dr Hill is not! 
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High and conventional ventilation 


rates in the newborn 

Sir, 

Dr Field and colleagues’ interesting study’ on the effect of 
mechanical ventilation at rates of less than 50 and of 
100/minute on oxygenation and spontaneous respiration 
prompts three questions. 

(1) What flow rates were used during the studies and 
were they altered in the transition from slower to 
more rapid rates in order to maintain the other 
ventilator settings constant? 

(2) How can the authors exclude the possibility that the 
changes in oxygenation seen during transition from 
slow to fast rates were not a reflection of changes in 
mean airway pressure? For instance if flow was 
increased at fast rates, a consequent increase in . 
mean airway pressure could account for all or part of 
the increased oxygenation documented in six infants. 

(3) How many instances have the authcrs documented 
of the pattern of reflex expiratory effort against 
ventilator inflation which they cited? and can they 
confirm that such babies develop pneumothoraces? 


W Tarnow-Morpi AND A WILKINSON 
John Radcliffe Hospital, 
' Oxford OX3 9DG 


Dr Field and Professor Milner comment: - 


We thank Drs Tarnow-Mordi and Wilkinson for their 
comments and, in answer to the points they have raised, 
we are able to add the following information; 

(1) Yentilator flow rates were adjusted at the start of 
each study to compensate for the loss of bias flow through 
the pneumotachograph, and then remained constant for 
the duration of the investigation. miey were approximately 


.6 litres/minute. 


(2) We have looked formally at the effect of fast 
ventilator rates on mean airway pressure and found that 
the Draeger Babylog ventilator produces no significant 
variation in mean airways pressure when used over the 
range of ventilator rates employed in this study.? We 
confirmed this finding in the babies reported in this study. 

Some workers feel that the use of fast ventilator rates 
leads to an inadvertent positive end expiratory pressure 
within the lungs which affects gaseous exchange. Evidence 
in support | of this phenomenon has been provided mainly 
by in vitro* or animal studies. All our infants were in the 
acute phase of idiopathic respiratory distress syndrome and 
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therefore any such effect should, for the most part, have 
been minimised since in this situation compliance is low 
and the time constant of the respiratory system short. 

(3) We have carried out a systematic assessment of the 
effects of both respiratory rate and inspiratory to expira- 
tory ratio on the pattern of interaction between spon- 
taneous and mechanical ventilation. Both of these para- 
meters can be used to manipulate the infant’s pattern of 
interaction in the vast majority of cases. We did not find 
the pattern of active expiration against the ventilator 
inevitably produced a pneumothorax. 


References 


' Field D, Milner AD, Hopkin IE. High and conventional rates of 
positive pressure ventilation. Arch Dis Child 1984;59:1151-4. 

2 Greenough A, Morley CJ, Wood S, Davis JA. Pancuronium 
prevents pneumothoraces in ventilated premature infants who 
actively expire against positive pressure ventilation. Lancer 
1984:4:1-~3, 

3 Field D, ef al. Calculation of mean airway pressure during 
neonatal intermittent positive pressure ventilation and high 
frequency positive pressure ventilation. Pediatric Pulmonology 
1985; in press. 

* Simbruner G, Gregory GR. Performances of neonatal ventila- 
tors: the effects of the changes in resistance and compliance. Crit 
Care Med 1981;9:509-13. 

5 Cartwright DW, Willis MM, Gregory GA. Functional residual 
capacity and lung mechanics at different levels of mechanical 
ventilation. Crit Care Med 1984;12:422-7. 


Neonatal auditory brainstem response 
cannot reliably diagnose brainstem 
death 


Sir, 

Dear and Godfrey! are quite correct ‘to sound a note of 
caution regarding the interpretation of the auditory brain- 
stem response’ (or brainstem auditory evoked potential) in 
relation to diagnosis of brainstem death. Neurophysio- 
logical investigations are a measure of function of the 
nervous system and their dynamic aspects must be appreci- 
ated. Loss of later brainstem auditory evoked potential 
components after a cerebral insult need not necessarily 
imply structural damage to the whole brainstem and may 
occasionally be reversible.” * Similarly an isoelectric elec- 
troencephalogram soon after a period of, for example, 
cerebral ischaemia, may only imply temporary ‘paralysis’ 
and complete recovery of cortical function can occur. The 
brainstem auditory invoked potential, as with other 
neurophysiological tets, is a useful clinical sign especially in 
comatose patients. As with any one clinical sign, it should 
be considered in the context of the history and other 
clinical signs. 

Serial electroencephalograms after a cerebral insult have 
proved invaluable in assessing the degree and reversibility 
of damage to the cerebral cortex. In these circumstances 
the brainstem auditory evoked potential findings combined 
with the electroencephalogram provide information about 
cortical and brainstem function unobtainable by clinical 
tests alone. It would be a pity if a valuable clinical sign such 
as the auditory evoked potential were considered in 


isolation and if the mistake of expecting the loss of these 
components alone to diagnose brainstem death? were 
continued. In our experience serial brainstem auditory 
evoked potentials together with other neurophysiological 
investigations do offer reliable prognostic information 
even in the neonatal period. 
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Continuous measurement of 
subarachnoid pressure in the severely 
asphyxiated newborn 


Sirs, 

The study by Levene and Evans’ contains some interesting 
observations. The underlying supposition is that there is 
benefit in reducing intracranial pressure (in a way that 
improves cerebral perfusion pressure) after birth asphyxia. 
Although this is a plausible notion, I know of no human 
experimental evidence to support it adequately. I acknow- 
ledge that there would be considerable difficulty in 
obtaining such evidence, which would require a study 
incorporating more badly asphyxiated babies than most of us 
will see in a lifetime, but it is surely premature to regard as 
unethical withholding the treatment which they ‘tentatively 
recommend’. They might argue that mannitol should only 
be given if intracranial pressure monitoring is performed, 
and that a procedure as invasive as placing a subdural 
catheter could not be justified if the information provided 
was ignored; but in that case how do we proceed? I would 
be interested to know what experimental approaches to 
this important issue they think might reasonably be 
conducted. 


P R F Dear 
St James’s University Hospital, 
Leeds LS9 7TF 


Drs Levene and Evans comment: 


We thank Dr Dear for his interest in our paper. Our 
approach to the problem of postasphyxial cerebral oedema 
has been to ask three questions: 
(1) Does raised intracranial pressure occur after birth 
asphyxia? 


—-o 


af 


(2) If it does, then can it be controlled by drugs or other 

techniques? 

(3) If it can, does it make any difference to the outcome? 

We have previously shown that intracranial hypertension 
does occur after intrapartum asphyxia,” and in our most 
recent paper have established that mannitol can safely 
reduce intracranial pressure and improve cerebral perfusion 
pressure, ! 

Unfortunately Dr Dear seems to have missed the point of 
our recent paper. The ‘traditional’ management of cerebral 
oedema includes relative dehydration and dexamethasone to 
prevent or reduce brain swelling. We have attempted to 
study the treatment of intracranial hypertension in a more 
scientific way. We did not state, as he suggests, that there 
was benefit in reducing pressure but merely asked whether it 
was possible to do so. Despite the apparent safety of this 
technique we feel it is not justified to insert a subarachnoid 
catheter (not subdural as Dr Dear states) unless treatment of 
raised intracranial pressure is planned. 

How then can we answer our third question, and that of 
Dr Dear? We propose a controlled study of active manage- 
ment against traditional treatment. Infants fulfilling criteria 
for severe asphyxia would be allocated at random to one of 
two groups. Active treatment will involve insertion of a 
subarachnoid catheter and treatment of raised intracranial 
pressure. The control group will have no intracranial 
pressure monitoring, and supportive or symptomatic treat- 
ment of asphyxia undertaken as practised in most neonatal 
units. As Dr Dear points out, one hopes it is not possible for 
any one unit to generate sufficient numbers and such a study 
will require a multicentre approach. We would be more than 
happy to collaborate with the Leeds unit or any other in the 
country to plan this study further. 
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Seizures and steroids 


Sir, 
As Dr Robinson rightly states in his excellent review,' 
infantile spasms are associated with a great variety of 
conditions, as long as these cause a severe disturbance of 
cerebral function and occur at a certain age. I am sure his 
last paragraph is of particular importance, as although it 
may not often happen, there is no doubt that steroids given 
within a few days of the onset of the myoclonus (sometimes 
mistaken for colic) can almost immediately stop this, with a 
return of the electroencephalogram to normal. 
Admittedly, the situation is complex but it may be that 
among those patients with so called ‘cyptogenic infantile 
spasms’ there are children who are suffering from an 
allergic type of encephalomyelitis, perhaps due to virus 
infections and immunisations, and that in these children 
the steroids are not acting so much as anticonvulsants, but 
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as specific treatment for the underlying cause of the 
particular disease in that instance? I write this letter in 
response to the last sentence about the educational role of 
the paediatrician as I agree it is important to emphasise the 
occasional success of early steroid treatment when so many 
of the published trials confirm the lack of any effect of 
steroids in preventing mental handicap but omit to state 
the time interval between the start of the ‘spasms’ and the 
start of the treatment. 


Reference 


' Robinson RO. Seizures and steroids. Arch Dis Child 1985;60: 
94-5. 


NEL GORDON 
Booth Hall Children’s Hospital, 


Blackley, 
Manchester M9 2AA 


Sustained release theophylline in 


nocturnal asthma 

Sir, 

We read with interest the paper by Dr Elias-Jones et al' but 
must admit to being surprised by the unusual trial design, 
small numbers, and incorrect statistical analysis. The 
design and data analysis have defects which must question 
the validity of some of their conclusions. 

Asthma, by its very nature, is a disease that shows 
considerable variation, and any trial must be long enough 
or study sufficient numbers to allow for this. Dr Elias-Jones 
et al studied 10 children only and analysed data from short 
active and placebo periods of 10 days duration. Their study 
design included a min in period during which the child was 
on active treatment, apparently to his and the doctor’s 
knowledge. This may have biased the subsequent comple- 
tion of diary cards during active and placebo trial periods 
as they would know what benefits could be expected from 
active treatment. 

Inspection of symptom score, frequency of occasions 
when awake at night, and number of doses of beta agonists 
shows that these data are not normally distributed, have 
different standard deviations during active and placebo 
periods, and are therefore not suitable for paired tf tests. It 
is also apparent that three of the 10 children showed no 
benefit from theophylline treatment. When the three who 
could not complete the trial are included, it would seem 
that six of the 13 children did not or could not benefit from 
theophylline. 


H Davies, P HELMS, J STROOBANT 
Hospital for Sick Children, 

Great Ormond St, 

London WCIN 3JH 


Dr Elias-Jones and co-workers comment: 


Dr Davies and colleagues make a point of suggesting that 
studies of long duration are more appropriate when 
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evaluating new asthma treatments. They provide no 
evidence, however, that long duration as against short 
duration asthma studies are any less subject to background 
variation in control of the patients’ asthma: indeed this 
remains an area of controversy. There is much to support 
short duration studies in asthma as they avoid the effects of 
season and involve less interference with the patients’ 
usual treatment. Also, as shown by one of our excluded 
patients, the child actually worsened on the placebo 
treatment. Extended studies are therefore not without 
hazard to our patients. 

Studies with limited numbers of patients may run the 
risk of a type I statistical error,” which we guess is the point 
Dr Davies and colleagues are trying to make when they 
criticise the number of patients in our study. The risk of 
this sort of error can, however, be lessened by only 
accepting a significant result with a lower P value. If 
Davies and colleagues had carefully read our paper they 
would have noted only P values less than 0-01 were 
accepted, rather than the usual arbitrary but higher value 
of 0-05. Every experimental design must be efficient and 
having reviewed early workers’ results’ we estimated* that 
the critical size of our study should be 10 patients. Such 
estimates are more valuable than an arbitrary statement or 
decision as given by Davies and colleagues that the study 
was too small. 

Their observations on the experimental design are 
unfortunately wrong. The study was completely double 
blind. There is no mention in our study that either patient 
or doctor knew when the patient was on active treatment. 
During the run in period for the placebo drug the tablet 
dose was adjusted randomly; blood was also taken from all 
patients for assay. As a result the active and placebo 
periods had matching behaviour for doctor and patient. 

We do not agree that the paired t test is inadequate for 
our data. It is a test ideally suited for comparing two 
treatments given to the same patients, that is, where there 
is dependence between the two groups. They state without 
evidence that non-normality of distribution of data 
seriously invalidates our comparisons, however this is not 
true for either ANOVA or the ż test, which is also based on 
ANOVA. They generalise, stating that all our data is non- 
normal, while if they had ‘carefully’ inspected the data 
such a criticism can only be justified for the frequency of 
awaking data and there it is not serious. As for the 
comment that variances in the groups differ, if they had 
cared to test for this using an F test they would discover 
that none were significantly different at a P value below 
0-05. Davies and colleagues have fallen into a not 
uncommon error of failing to appreciate that fluctuations 
of sampling are commonly a cause of minor differences in 
variation. We suspect they would have leapt straight to a 
non-parametric test. Again this is not an uncommon 
mistake but should be avoided. 

We finally come to their rather surprising ‘juggling’ with 
the data which enables them to conclude that 6 of our 13 
children did not benefit from treatment. We reported that 
out of 10 patients with completed records, nine had 
increased morning peak expiratory flow rates and nine had 
reduced beta agonist usage. Perhaps we were ‘too’ honest 
in reporting all the patients studied. Two of the 13 could 
not be analysed as they failed to complete the diary records 


and conclusion cannot be drawn from their incomplete 
data. One patient became so unwell on placebo that he 
required admission to hospital. This shows that far from 
not being ineffective, the patient had indeed benefited 
from the active treatment. Again this emphasises the risk 
of extended periods of placebo treatment. 
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Urological diagnosis in utero 

Sir, 

In his survey on urological diagnosis in utero' Mr Thomas 
recommends that in neonates in whom an abnormality has 
been diagnosed antenataily but in whom ultrasound in the 
first days of life shows a seemingly normal urinary tract or 
only minimal dilatation, no further investigations should 
be performed. We have some doubts as to the correctness 
of this statement. We believe that by following this advice 
some functional abnormalities of the urinary tract which 
should be recognised early in life as they may benefit from 
prophylactic or corrective treatment will be missed. We 
recently observed a child in whom antenatal ultrasono- 
graphy at 35 weeks showed pronounced bilateral dilatation 
of the renal calyces. A control ultrasound performed 
immediately after birth was normal. Cystourethrography 
at the age of 3 weeks showed massive grade IV vesi- 
coureteral reflux in the left ureter and kidney. A control 
ultrasound at 3 weeks confirmed the noticeable dilatation 
of the left ureter and calyces. Ureterostomy was performed 
at the age of 6 weeks. Similar experiences have been 
reported by others.* 

The fact that after the normal postnatal ultrasound we 
will assure the parents that no further investigations are 
needed will in all probability lead to further delay in the 
recognition of these functional abnormalities. We should 
also take into account the psychological impact of contra- 
dictory findings on the parents. We, therefore, would 
advise caution when interpreting ultrasonography during 
and immediately after pregnancy and we believe that 
radiological investigations should be performed when 
dilatation of the urinary tract is found, even if the postnatal 
ultrasound is normal. 
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Mr Thomas comments: 


Drs Roodhooft and Van Acker advocate a routine 
cystourethrogram for any neonate whose prenatal ultra- 
sound scan has been equivocal—even though the initial 
postnatal scan shows an apparently normal urinary tract. 
This approach would certainly pick up the occasional child 
with unsuspected vesicoureteric reflux—but at the price of 
subjecting a large number of normal neonates to an 
unnecessary and invasive investigation. Until data be- 
comes available to indicate the incidence of reflux in babies 
with ultrasonically normal upper tracts, I will continue to 
investigate only those with a degree of dilatation on the 
initial scan (or on a follow up scan at 1 or 3 months of age). 
Much depends on the initial postnatal scan. In the case 
cited by Drs Roodhooft and Van Acker, it is perhaps 
surprising that the degree of dilatation associated with 
grade IV reflux was not detectable on the first scan when it 
had been visualised prenatally and later at 3 weeks of age. 
If the initial scan is, for any reason, technically unsatisfac- 
tory, it would certainly be prudent to repeat the scan at 1 
month rather than the 3 months suggested in the annota- 
tion. i 


Clonidine and insulin tests for growth 
hormone deficiency 


Sir, 

The oral clonidine test has been recommended in the 
investigation of suspected growth hormone deficiency.! ? 
While recogni that it may cause hypotension and 
drowsiness,” it is thought to be preferable to the insulin 
tolerance test which is ‘acknowledged to be unpleasant for 
the patient and potentially dangerous.’ 

We have, therefore, recently been using clonidine but 
have been concerned that the hypotension has sometimes 
been symptomatic. We should like to report the case of 
one child in which this was severe. 

This girl was a growth retarded first twin who failed to 
match the growth progress of the second twin. While 
certain dysmorphic features were apparent we wished to 
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exclude remedial causes of growth failure including growth 
hormone deficiency. Two hours after an oral dose of 
clonidine (0-15 mg/m’) her blood pressure dropped from 
115/70 to 85/40 (electronic doppler measurement using 
Dynamap, Critikon Ltd with appropriate cuff size), her 
pulse rising from 115 to 180/minute. She became pale and 
unresponsive with peripheral hypoperfusion, requiring 
resuscitation with intravenous plasma. Within halfan hour 
she was well. The investigation showed her growth 
hormone response to be normal. 

While recognising that this case is somewhat unusual, we 
do feel that it serves as a reminder that, like the insulin 
tolerance test, the clonidine test should not be undertaken 
lightly, requiring close patient monitoring and the immedi- 
ate availability of resuscitative facilities. 
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Pallid syncope 


Sir, 

Like a malingering teenager, a toddler may overbreathe, 
hold his breath, and faint. What happens next depends on 
his position. If he falls flat he usually reccvers quickly; if 
his mother picks him up and holds him upright in her lap or 
over her shoulder, unconsciousness and bradycardia are 
prolonged, and he may jerk like the unfortunate patient 
who faints while in the dentist’s chair. The appearance is 
similar to that of the child whose vagus over responds to a 
stubbed toe. As Dr Bower! emphasises, the history is 
important; and advice to hold or leave the child honzontal 
may sometimes be more appropriate than atropine. 
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Book reviews 


Birth Counts. Statistics of Pregnancy and 
Childbirth. By A Macfarlane and M Mug- 
ford. Pp 345; £9-95 paperback. London: 
HMSO, 1984. Accompanying book of 
tables: Birth Counts. Statistics of Preg- 
nancy and Childbirth, Tables. By A Mac- 
farlane and M Mugford. Pp 310; £19-95 


_ paperback. London: HMSO, 1984. 


Epidemiologists, sociologists, economists, 
health service administrators, the media, as 
well as the medical and nursing professions 
are, for different reasons, increasingly in- 


‘ volving themselves in the statistics of re- 


production and birth. Only the brave 
would contemplate writing a book on the 
subject—the risk of generating a large 
literary yawn is formidable. Nonetheless, 
a statistician, and 
Miranda Mugford, an economist, both 
from the National Perinatal Epidemiology 
Unit in Oxford, rise to the challenge and 
the result is a remarkable book that is 
anything but dull. Birth Counts brings 
together statistical information about 
pregnancy and childbirth in the United 
Kingdom, drawing on information made 
available by the Government Statistical 
Service and the Office of Population 
Censuses and Surveys. 

There are two volumes—the first com- 
prises the main text, illustrated by some 


_ well chosen figures and tables. The scope 


of the book is most impressive. The reader 
is introduced lucidly to definitions and 
classifications of perinatal statistics. The 
need to present data in a comparable way is 
apparent and is highlighted by a chapter 
devoted to international comparisons. One 
of the purposes of the book is to avoid the 
duplication of effort which is inherent in a 
widespread interest in data collection. Our 
attention is drawn to the numerous sources 
of statistical information which is now 
routinely collected in the National Health 
Service. This information is expanded in a 
very helpful appendix, which also draws 
attention to some key official publications 
on health statistics. 

The authors write in a very stimulating 
style, using short historical reviews and 


. iberally quoting from diverse sources of 


literature to illustrate a point or to sustain 
the reader’s interest. Individual chapters 
deal with birth and death statistics and 


factors responsible for their variation; fer- 
tility and early fetal loss; parents and their 
social circumstances; the characteristics of 
babies including illnesses and later disabili- 
ties; maternal mortality and morbidity; and 
the care of mothers and babies including a 
most revealing account of the costs of 
having a baby. 

The companion volume comprises 
numerous statistical tables, arranged so 
that they can be referred to alongside the 
appropriate chapter in the main volume. 
The tables generally include data for 10 
years up to 1980. There is a plethora of 
information here ranging from the com- 
monplace to, for example, the total weight 
of contraceptive sheaths (including pack- 
ing) imported into the UK each year from 
1975-82. For those who find themselves 
stuck for party conversation, it was 43 200 
kg in 1982! 

Of course, there is the prospect of new 
or revised systems of data collection for the 
future; one of the appendices deals with 
such developments as the Child Health 
Computor System, the Neonatal Discharge 
Record, and the implications of the report 
of the Steering Group on Health Services 
Information. Birth Counts is an important 
and innovative book and I can confidently 
recommend it as an essential personal buy 
for anyone who is involved in the collection 


or interpretation of birth statistics. The 


companion volume of tables is perhaps a 
luxury for personal use; it is about twice 
the price of the main volume but it should 
certainly have a prominent place in refer- 


ence libraries. 
M L CHISWICK 


Emergency Pediatrics. Edited'by R M 
Barkin with P Rosen. Pp 772: £23.50 
paperback. C V Mosby (Blackwell Scien- 
tific), 1984. 


This promises to be a useful new paediatric 
textbook in a unique format, with the first 
and main sections of the book being 
problem orientated with liberal use of 
extensive tables and algorithms. The text is 
in note form throughout with a clear and 
gencrous layout covering not only true 
emergencies but most disorders that might 
present as acute paediatric admissions or 
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consultations. Appropriate emphasis i 
given in the early chapters to the real acute 
emergencies of child health, namely fluic 
and electrolyte disorders, cardiorespirator™ 
support, and newborn emergencies. 

The title of the next chapter ‘Emergen 
Complaints’ (sic) highlights one of th: 


problems the book may have for mos 


readers of this journal. Emergently i” 
children are apparently those requirin, 
emergency treatment and not those de 
veloping an illness, as might be expected b 
users of Oxford English. The whole text” 
highly Americanised with extensive an: 
superfluous use of abbreviations. Intera 
pretation of the need for CPR would b» 
unlikely to delay matters clinically as 
stands for cardiopulmonary resuscitatio 
but I remain uncertain as to what ‘Vits 
signs and ABC’ involves. Abbreviatior 
are of course much more widely used c 
the other side of the Atlantic and users « 
the book would soon become familiar wi 
most. Use of American drug names, bo 
generic and proprietary, is a familiar ar 
less serious problem. A emphasis < 
adolescent and young adult medicine r 
flects the greater involvement of the Ame 
ican paediatricians with this age group 

One hundred and thirty pages in tl 
middle are devoted to trauma and orth 
paedics which is largely not of dire 
interest to children’s physicians. The thi 
major section of 230 pages entitled ʻI 
agnostic Categories’ is a short syste» 
based discussion of common disorde 
which is referred to extensively ia t 
earlier section. Finally there are appe 
dices on ‘Techniques’, ‘Normal Dat 
‘Parent Instruction Sheets’, and a ‘Pharn 
copoeia’—useful in parts, though limite 
For example I could not find an alternati 
procedure to thoracostomy for insertion 
a pneumothorax drain or advice for pare 
of children who have had febrile conv 
sions. 

It is easy to criticise detail in a text bo 
which is of necessity didactic and to so 
extent simplified, particularly in the alg 
ithms, but I found little serious err 
reasonable references, a good index, ¢ 
overall a useful new approach especi: 
suited to the doctor ‘on the spot’ as ser 
house officer or registrar. 


JOHN T 


The latest books for Paediatricians from Butterworths 



























Pediatric Nutrition BIMR Pediatrics: Volume 3 


Edited by Gavin C Arneil, MD, PhD, FRCP, Department of Child Health, University of Glasgow; Honorary 
Consultant Paediatrician, Royal Hospital for Sick Children, Glasgow, UK and 

J Metcoff, MD, George Lynn Cross Professor Pediatrics, Department of Pediatrics, Biochemistry and Molecular 
Biology, University of Oklahoma, Science Centre, USA 

This authoritative volume presents an up-to-date survey on current knowledge concerning fetal and 
postnatal nutrition. New perspectives on controversial issues are discussed by an international team of 
experts. 

March 1985 288 pages 0 407 023100 Hardcover Iilustrated £40.00 


Pediatric Neurology, Second Edition 


Ingrid Gamstorp, MD, Professor of Child Neurology, Department of Pediatrics, Uppsala, Sweden 

This thorough revision of a classic textbook on pediatric neurology incorporates recently developed 
examination techniques, such as ultrasound and computerised tomography. 

March 1985 416 pages 0 407 00263 4 Hardcover Iilustrated £35.00 


Handbook of Paediatric Dermatology 


John Harper, MB, BS, MRCP, Westminster Hospital, London 

A concise and systematically organised presentation of all the common and many of the more rare skin 
disorders affecting children. The layout of the book, with lists of differential diagnosis, tables, references 
and high-quality colour illustrations, makes it a useful revision aid for candidates taking the paediatric 
membership examination. Practitioners will find this book offers ample practical clinical advice. 

March 1985 208 pages approx 0 407 00266 9 Softcover Illustrated £15.00 approx 


Neonatal and Pediatric Respiratory Medicine 


BIMR Pediatrics — Volume 4 


Edited by A D Milner, Department of Child Health, University Hospital, Queen's Medical Centre, Nottingham, UK 
and i 
Richard Martin, Pediatric Department, Rainbow Babies and Children’s Hospital, Cleveland, Ohio, USA 


This concise and reliable source of information will quickly bring the busy clinician up-to-date on 
important new developments and concepts in neonatal and pediatric respiratory medicine. The editors 
highlight those areas in which major clinical advances have been achieved in recent years; they have also 
included reviews of some areas of controversy. 

June 1985 320 pages approx 234x 165mm 0407023119 Hardcover Illustrated £38.50 approx 


Fetal and Neonatal Physiological Measurements 


Peter Rolfe, BSc, PhD, CEng, MIEE, Bioengineering Unit, Department of Paediatrics, University of Oxford, John 
Radcliffe Hospital, Oxford 

This volume, the edited proceedings of the Biological Engineering Society Symposium on Fetal and 
Neonatal Measurements evaluates and compares new techniques. 

A wide variety of papers and the eminence of the contributors makes this a balanced and lucid evaluation 
of fetal and neonatal measurement. 


May 1985 448 pages approx 0 407 00378 9 Hardcover Illustrated £42.00 approx 








Order from your bookseller, or in case of difficulty from the publisher 


QO 
OC) Butterworths, Borough Green, Sevenoaks, Kent TN15 8PH 
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Enteric coated granules 
for improved enzyme delivery 
in cystic fibrosis 


Capsule dissolves in stomach 


ey a i X . z 
z Granules unaffected by stomach acid 
e Enzymes released in duodenum 
a Mimics the normal digestive process 


pancreatin 
Anew release for cystic fibrosis patients 


PRESCRIBING INFORMATION: Presentation; brown yellow capsules containing enteric ( oated granules 
of pancreatin equivalent to: 9,000 BP units ofamylase, 8,000 BP units of lipase, 210 BP units of protease 
Available in packs of 100. Basic NHS price ©1333. Indication: Pancreatic exocrine insufficiency, Dosage 
and administration: Adults and children: Initially one or two capsules with meals, then adjust according to 
response. The capsules should be swallowed whole, without chewing, with a little fluid, during the meal 
Contra-indications, Warnings, etc, Contra-indications: Substitution with pancreatic enzymes is contra 
indicated in the early stages of acute pancreatitis Warnings: Use in pregnancy; There is inadequate 
evidence of safety in use during pregnancy Phe product is of porcine origin Rarely cases of hyper-uricosuria 
and hyper-uricaemia have been reported with high doses of pancreatin Overdosage could precipitate 
meconium ileus equivalent. Perianal irritation í ould occur, and, rarely, inflammation when large doses are 
used. Product Licence Number 5727/0001 


Pourther information is ava lable trom 


e i SEAEN ~ 
ala huoh wise Caters Hill. West End, Southampton S03 3JD rel; (0703) 4 








whatever 
is mum worries | 


about, itwont | 
be his asthma. 


-Regular Intal therapy can give real protection from asthmatic 
attacks, minimising both incidence and severity.’ 









With reduced anxiety, there is less need to resort to symptomatic 
medication such as bronchodilators? or oral corticosteroids? 


Current investigations suggest 
‘that these improvements are accompanied by a reduction 
of cellular infiltration in bronchial mucus4 
Which indicates that intal therapy may have a beneficial effect 
on the underlying pathology of asthma. 


Because the Intal routine can be integrated unobtrusively 
into the day's normal activities, the asthmatic child can get on 
with the real business of growing up. 





He'll be more at ease with his condition. 
And so will his parents, teachers and friends. 
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Presentation intal and intal Compound Spincaps* both contain 20mg Sodium Cromogiycate B.F. tsoprenaline Sulphate (0.1mg) ts 
Inckuced in Intal Compound Spincaps. The powder from Spincaps is Inhaled using tha Splinhaler or Halermatic” which work by the 
patient’s inspiratory effort The ints! inhaler js a metered dose pressurised asroso! delivering 200 inhalations of 1.0mg Sodium 
Cromoglycate. Imal Nebullsar Solution is presented in ampoules each contalnmg 20mg Sodium Cromogtycate in 2ml starile 

‘ aqueous solution. Indioation Preventive treatment o° bronchial asthma, including the prevention of exercise-induced asthma 
Dosage and Administration Adults and chitdren: the narmal dose Is one Spincap (Intal or Intal Compound) two putts of Inhaler or one -~ 
ampoule ot Nebullser Solution to be inhaled four times dally. intal Nebulisar Solution fs administered from a suitable power-oparated 

: is 


ptons. 

In patients sensitive to the inhalation of dry powder. Although it has not been reported for the Inhaler or Nebuliser Solution, rare 

cases of severe bronchospasm have occurred folowing the administration of intal Spincaps using a Spinhaler. Precautions For imal 

Compound the precautions normally apotytng to lsocrenaline should be observed. Withdrawal of therapy This should be done 

progress over one week. Symptoms.may recur. Anw previous steroid therapy should be reinstated prior to the withdrawal of intal 

Basio NHS Cost and Product Licence Number intel (per 100 Spincaps) £10.07 PLO1 13/5022. intal Compound (per 100 Spincapa) 
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Intal inhaler 


SODIUM CROMOGLYCATE B.P. 


for firm control of asthma 




















MILUPA STUDENT ELECTIVE 
GRANT FUND 


STUDENT ELECTIVE GRANTS 
FOR PAEDIATRIC 
NUTRITION PROJECTS 


Milupa Limited are offering, during 1985, a 
limited number of Grants, of up to £500 each, 
to enable Medical Students attending Univer- 
sities in the U.K. to undertake a specific 
research project related to paediatric nutrition 
during their Elective period. 


Applications should be supported with full 
details of the proposed project, a recom- 
mendation from the Head of the Department 
at their University Medical School, and 
documented agreement that the applicant will 
be received in the host department, together 
with a brief curriculum vitae and summary of 
expenses. 


Grants will be made on a competitive basis 
and will be awarded in July 1985. The closing 
date for applications will be 31st May 1985. 
Applications for elective periods to be under- 
taken before July 1985 cannot be considered. 


The selection of applicants for awards will be 
made by an independent scientific panel. 
Applications should be sent to Mr. T. L. Bell. 
Managing Director, Milupa Limited, Milupa 
House, Hercies Road, Hillingdon, Uxbridge, 
Middlesex UB10 9NA. 




















Humulin 


Human Insulin (crb) 


‘HUMULIN’S Y ‘'HUMULIN'I Y ‘HUMULIN’ Zn 
Human insulin (crb) Presentation: Humulin S: A sterile, 
aqueous solution of human insulin (crb), 40, 80 and 
100 IU/ml. Humulin I: A sterile suspension of isophane 
human insulin (crb),40,80 and 100 IU/mI.Humulin Zn: 
A sterile suspension of crystalline human insulin 

(crb), 100 IU/ml. Uses: For the treatment of insulin- 
dependent diabetics. Dosage and Administration: The 
dosage should be determined by the physician, 
according to the requirements of the patient. Humulin 
S may be administered by subcutaneous, intramuscular 
or intravenous injection. Humulin | and Humulin Zn 
should be administered by subcutaneous or 
intramuscular injection only. Humulin S may be 
administered in combination with Humulin | or 
Humulin Zn as required. Humulin | and Zn: Rotate vial 
in palm of hands before use to re-suspend. Mixing of 
insulins: The shorter-acting insulin should be drawn 
into the syringe first, to prevent contamination of the 
vial by the longer-acting preparation. It is advisable to 
inject immediately after mixing. Contra-indications, 
Warnings, etc. Contra-indications: Hypoglycaemia. 
Under no circumstances should Humulin | or Humulin 
Zn be given intravenously. Precautions: Usage in 
pregnancy: Insulin requirements usually fall during the 
first trimester and increase during the second and third 
trimesters. Transferring from other insulins: A small 
number of patients transferring from insulins of anima! 
origin may require a reduced dosage, especially if they 
are very tightly controlled and bordering on 
hypoglycaemia. The risk of hypoglycaemia can be 
considered minimal if the daily dosage is less than 40 
IU. Insulin-resistant patients receiving more than 100 
IU daily should be referred to hospital for transfer. Side 
effects: Lipodystrophy, insulin resistance and hyper- 
sensitivity have rarely been reported. Legal Category: P 
Package Quantities: 10ml glass vials in packs of 5. 
Price: Humulin S: 40 IU/ml £2.70, 80 |U/m! £5.40, 
100 IU/mI £6.44. Humulin |: 40 IU/ml £2.70, 80 
IU/ml £5.40, 100 IU/mI £6.44. Humulin Zn: 100 
[U/ml £6.44. 

Product Licence Numbers: 

HumulinS 40 IU/mIi 0006/0163 

HumulinS 80 IU/ml 0006/0164 

HumulinS 100 |U/m! 0006/0165 

Humulin! 40 IU/ml 0006/0166 

Humulin! 80 IU/m! 0006/0167 

Humulin! 100 !U/m! 0006/0168 

HumulinZn 100 IU/ml! 0006/0179. 

Date of preparation: December 1983. Full Prescribing 
Information Available From: Eli Lilly and Company 
Limited, Kingsclere Road, Basingstoke, Hampshire, 
RG21 2XA. Telephone: Basingstoke (0256) 47324] 
‘HUMULIN'’ is a trade mark. HU68 Dec '83 

l. Johnson I.S., Diabetes Care 1982. Vol. 5, Suppl. 2, 
4-12. 2. Fineberg, S.E. etal, Diabetologia 1983, 25, 
(6) 465-469. 















DIABETES CARI 


The cost of living has never looked so good. 


Human insulin has always been the most widely prescribed porcine independent of pork and beef pric 
een as an outstandingly pure} less insulins. Thus, it can be produced 
mmunogenic form of insulin; than The price? Just £644 for1001.u. economically, and in large quanti 
hat which comes from the pancreas You see, Humulin uses genetic for years to come. 
of pigs and cattle. engineering and the techniques of à 

It has. however, been seen as recombinant DNA technology as Humulin 
‘xpensive. the method of manufacture. ei ect ieie 

In fact, Humulin costs less than Which means it’s completely | THE HUMAN WAY TO TREAT DIABET 









Springer 
Pediatrics 


Iatrogenic Disorders of the 
Fetus, Infant, and Child 
Editor: E.G. Kassner, New York 


Volume 1 

1985. 506 figures. Approx. 435 pages 
(Radiology of Iatrogenic Disorders) 

Hard cover DM 440,-. ISBN 3-540-90930-3 


Volume 2 

1985. Approx. 644 figures. 

Approx. 800 pages 

(Radiology of Iatrogenic Disorders) 
In preparation. ISBN 3-540-96005-8 


latrogenic Disorders of the Fetus, Infant, 
and Child shows what can be done to help 
patients doing poorly after a variety of 
medical, surgical and diagnostic interven- 
tions. Volume I covers complications of 
routine and invasive radiologic diagnostic 
procedures; fetal complications of maternal 
drug therapy; iatrogenic fetal trauma, birth 
trauma and perinatal asphyxia; complica- 
tions of neonatal intensive care: complica- 
tions of drug therapy, parenteral nutrition, 
special diets, and immunizations; and 
complications of the nonsurgical treatment 
of cancer with chemotherapy and irradia- 
tion. Volume II covers the early and late 
complications of surgery, focusing on opera- 
tive treatment of congenital malformations 
and the “surgical” diseases of childhood. 


CAPD in Children 


Editors: R.N. Fine, Los Angeles; K.Schirer, 
O.Mehls, Heidelberg 


1985. Approx. 61 figures, approx. 73 tables. 
Approx. 240 pages 
Hard cover DM 68,- ISBN 3-540-15089-7 


This work presents an updated review of the 
physiologic, pathologic, metabolic and tech- 
nical aspects of continuous ambulatory peri- 
toneal dialysis (CAPD). A significant part of 
the book is devoted to clinical experience 
and the practical management of CAPD, 
especially in the young age group and 
infancy. 


Paediatric Nephrology 


Editors: J.Brodehl, J.H.H.Ehrich, Hannover 
1984. 74 figures, 89 tables. 

XXVII, 418 pages 

Soft cover DM 128,-. ISBN 3-540-13598-7 


The proceedings of the Sixth International 
Symposium of Paediatric Nephrology, held 
in Hanhover in the Fall of 1983, document 
scientific and experimental research work, 
diagnostic procedures, therapeutic methods 
including dialysis and transplantation, and 
metabolic and genetic aspects of children 
with renal diseases. 






Pediatric and Adolescent 
Obstetrics and Gynecology 


Editors: J.P.Lavery, J.S.Sanfilippo, 
Louisville 


1985. 106 figures. 355 pages 

(Clinical Perspectives in Obstetrics and 
Gynecology) 

Hard cover DM 168,-. ISBN 3-540-96073-2 


This comprehensive text, the first of its 
kind, provides an understanding of a wide 
range of diverse material dealing with 
female development from the moment of 
delivery in terms of sex differentiation, 
congenital malformations and possible 
operative procedures during childhood to 
physical, endocrine and psychological 
maturation during adolescence. 






Comprehensive Manuals 
in Pediatrics 


Pediatric Infectious Diseases 
for the Practitioner 
By M.I. Marks, Oklahoma City 


1985. 83 figures, 12 in full color. XXXVI, 
854 pages. Hard cover DM 198.-. 
ISBN 3-540-96010-4 


This is a comprehensive textbook of 
pediatric diseases that focuses on 
common infections of worldwide impor- 
tance. Emphasis is placed on diagnosis 
and management, with abudant relevant 
modern references provided. The book 
will be useful for practitioners specializing 
in the care of children and for infectious 
disease specialists, as well as for medical 
students, paramedical personnel requiring 
information on antimicrobial dosages, 
drug interactions, immunizations, and the 
specifics of isolation procedures for 
hospitalized infants and children. 


Pediatric Sports Medicine 
for the Practitioner 


From Physiologic Principles to Clinical 
Applications 


By O.Bar-Or, Ontario 


1983. 124 figures. XII, 376 pages 
Hard cover DM 98,-. ISBN 3-540-90873-0 


“It has been a pleasure to study this 
publication which should be on the book 
shelf of the paediatrician, the family 
physician, and the sports scientist.” 
British Journal of Sports Medicine 


































Pediatric Rheumatology for 
the Practitioner 


By J.C. Jacobs, New York 
Foreword by C.L. Christian 


1982. 406 figures. XX VI, 556 pages 
Hard cover DM 158,-. ISBN 3-540-90671-1 


“... deals with all the facets of rheumatism 
or arthnitis likely to be met with in the 

clinic. ... pleasant and surprisingly easy to 
read, which belies the amount of informa- 
tion contained.” The Lancet 












Pediatric Nuclear Medicine 


By S.T.Treves, Boston 


1985. 370 figures in 735 parts. 
XXIV, 338 pages 
Hard cover DM 240,-. ISBN 3-540-96001-5 


Written by a pioneer in the field in collabo- 
ration with a number of pediatric specialists, 
this timely, well organized volume covers 
the principles, indications, technology, and 
clinical applications of pediatric nuclear 
medicine. Illustrations of common and rare 
disorders in children are included to lend 
support to the discussions. 


Congenital Adrenal 
Hyperplasia 
By M.I. New, L.S. Levine, New York 


1984. 35 figures, 6 tables. IX, 88 pages. 
(Monographs on Endocrinology, 

Volume 26) 

Hard cover DM 72,-. ISBN 3-540-12259-] 


This volume provides a comprehensive 
discussion of the pathophysiological and 
clinical aspects of congenital adrenal hyper- 
plasia. Its coverage includes states of virilism 
in females, incomplete male sexual develop- 
ment, hypertension, salt-wasting, and ferti- 
lity problems, as well as new data on 
prenatal diagnosis, genetic counselling and 
neonatal screening. 


Klinefelter’s Syndrome 


Editors: H.-J. Bandmann, R. Breit, Munich 
Co-Editor: E. Perwein, Munich 


1984. 82 figures, 77 tables. XIV. 229 pages 
Soft cover DM 89,-. ISBN 3-540-13267-8 


The contributors to this work - including 
H. Klinefelter himself - have succeeded in 
creating a work that gives genetic research- 
ers a state-of-the art report in science’s 
understanding of this syndrome and at the 
same time provides clinicians with guide- 
lines for diagnosis and treatment. 


Child Abuse 

Editors: A.Carmi, Haifa; H.Zimrin, Tel Aviv 
1984. 39 figures. X, 216 pages. (Medicolegal 
Library, Volume 1) 

Soft cover DM 118,-. ISBN 3-540-12471-3 
This interdisciplinary work shows that child 
abuse is not the result of uniform behavior 
patterns, but rather has many causes re- 
quiring many different types of treatment. 
The contributions focus on legal, pathologic, 
sexual, psychiatric, and familial aspects of 
the problem. 


Prices are subject to change without notice. 


Springer-Verlag 
Berlin 
Heidelberg 
New York 
Tokyo 


For further information please contact your 
Springer representative at 37a Church Rd., 
Wimbledon, London SW 19 5 DQ 

















THE UNIVERSITY OF LEEDS 
DEPARTMENT OF PAEDIATRICS AND 
CHILD HEALTH 
(LEEDS GENERAL INFIRMARY) 


COURSE IN DEVELOPMENTAL 
PAEDIATRICS AND CHILD HEALTH 


It is proposed to hold a further course in the academic year of 


1985/86 in association with Hospital and Child Health 
Specialists in the Leeds region. 
The course will consist of a whole-time introductory week, 
commencing Monday 7th October 1985, followed by 3 ten- 
week terms of day-release on Wednesdays. The outline of the 
syllabus is as follows: 

TERM I : The Child with Physical Handicaps 

TERM II : The Child with Emotional and Educational 

Handicaps 

TERM III : Current Topics in Child Health 
The course is recognised under the National Health Service 
Regulations 1974. 
The whole course fee is £400 
The introductory week is £80 
The course will be designed so that the introductory week, 
the separate terms and the individual study days of the third 
term are cach self-contained and it will be possible to attend 
selected parts of the course only. The introductory week and 
the third term are recognised under Section 63. 








Application forms may be obtained from Professor P. W. 
Smithells, Department of Paediatrics and Child Health, 
D Floor, Clarendon Wing, The General Infirmary at Leeds, 
Belmont Grove. Leeds LS2 9NS. 

Telephone: 0532 432799 Ext. 3914. 
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is available in 
microform. 


University Microfilms 
International reproduces this 
publication in microform: 
microfiche and 16mm or 
35mm film. For information 
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we offer, complete and mail the coupon to: University 
Microfilms International, 300 N. Zeeb Road, Ann Arbor, 
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Hospital antibiotics created in Britain by 


A TRULY 
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ceftazidime 


PRESCRIBING INFORMATION 


Presentation. Fortum for Injection is supplied in vials containing 500mg, 1g and 29 
ceftazidime (as pentahydrate) with sodium carbonate 


Uses. Fortum is a bactericidal cephalosporin antibiotic which is resistant to most beta- 
lactamases and is active against a wide range of Gram-positive and Gram-negative 
bacteria 

It is indicated for the treatment of single infections and for mixed infections caused by 
two or more Susceptible organisms. Fortum, because of its broad antibacterial spectrum, 
may be used alone as first choice drug, pending sensitivity test results. 


Dosage and administration. The usual adult dosage is in the range 1g to 6g i.m. or i.v 
per day and by the i.p. route 125-250mg/2 litre of dialysis fluid (see Data Sheet for 
details) 


Contra-indication. Fortum is contra-indicated in patients with known hypersensitivity to 
cephalosporin antibiotics. 


Precautions. Cephalosporins may, in general, be given safely to patients who are 
hypersensitive to penicillins. Care is indicated in patients who have experienced an 
anaphylactic reaction to penicillin 

Cephalosporin antibiotics at high dosage should be given with caution to patients 
receiving concurrent treatment with nephrotoxic drugs. Clinical experience with Fortum 
has shown that this is not likely to be a problem at the recommended dose levels. 
Reduce dosage when renal function is impaired (see Data Sheet) 

As with all drugs, Fortum should be administered with caution during the early months 
of pregnancy and in early infancy. Fortum is excreted in human milk in low 
concentrations. 

Fortum does not interfere with enzyme-based tests for glycosuria. Slight interference 
with copper reduction methods may be observed. Fortum does not interfere in the 
alkaline picrate assay for creatinine. 

Fortum and aminoglycosides should not be mixed in the same giving set or syringe 

As with other broad spectrum antibiotics, prolonged use of Fortum may result in the 
overgrowth of non-susceptible organisms (e.g., Candida, Enterococci) which may 
require interruption of treatment or adoption of appropriate measures 


Side effects. Fortum is generally well tolerated with only infrequent adverse reactions, 
e.g.. pain and/or inflammation after i.m. administration and phlebitis and/or 
thrombophlebitis after i.v. administration, rashes, fever, pruritus, gastro-intestinal 
disturbances, headache, dizziness, paraesthesiae and bad taste. Transient changes in 
laboratory values may occur including: eosinophilia, a positive Coombs’ test, 
thrombocytosis and slight rises in hepatic enzymes 


Basic NHS cost (exclusive of VAT). The basic NHS cost of Fortum is £9.90 per gram 
Available in packs of: 5 x 500mg, 5x 1g and 5 x 2g vials and an infusion pack of 5 x 2g 
vials 


Product licence numbers. 500mg: 0004/0292. 1g: 0004/0293. 2g: 0004/0294 
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1. Morgan G, Duerden B |, Lilleyman J S. J of Antimicrob Chemother 1983; 12 (Supp. 
A): 347-351. 

2. Snelling S, Hart C A, Cooke R W I. J of Antimicrob Chemother 1983; 12 (Supp. A): 
353-356. 

3. David T J, Phillips B M, Connor P J. J of Antimicrob Chemother 1983; 12 (Supp. A): 
337-340. 


Further information is available on request from: 


Glaxo 


Glaxo Laboratories Limited, Greenford, Middlesex UB6 OHE 
Fortum is a Glaxo trade mark 


















A TRULY 
REMARKABLE 














ceftazidime 


Proven equal to standard 
broad spectrum combination therapy! >° 
Fortum provides first line treatment without 
aminoglycoside toxicity. 


Hospital antibiotics created in Britain by Glaxo 


= 


Archives of Disease in Childhood, 1985, 60, 401-402 


Annotations 


Eliminating neonatal tetanus—an attainable goal 


Only the most venerable paediatricians in the 
industrialised world will ever have seen a child with 
neonatal tetanus, unless they did so when visiting or 
working in a developing country. Paediatricians in 
the third world have long known it as a condition, 
more or less common in their daily hospital practice, 
treatment of which is difficult and expensive, which 
is distressing to observe, and is lethal more often 
than not. The more discerning of these paediatri- 
cians also realise that, given the fatalistic attitudes to 
neonatal death in traditional societies and the poor 
access to medical care, the numbers of children.with 
this condition seen on their wards represent only a 
fraction of the total incidence and mortality of 
neonatal tetanus occurring in the community and 
country which they serve. 


Incidence 


The real extent of this problem in the world has only 
been calculable in the past few years. Earlier 
estimates of Bytchenko, later elaborated on by 
calculations based on weighted risk factors,’ have 
now been confirmed (and are even shown to have 
been somewhat cautious) by a series of surveys 
undertaken since 1980 with World Health Organisa- 
tion (WHO) support in more than 20 countries in 
Africa and Asia.* The surveys are carried out by 
home visits and interviews by specially recruited and 
trained local staff. Information is sought about 
births during the previous defined period—usually 
not less than three months and not more than a year. 
Whenever a neonatal death is mentioned a careful 
history is taken using a special protocol. The doctors 
responsible supervise, check, and analyse the data. 
Mortality rates due to neonatal tetanus reported by 
these surveys have usually ranged from less than 5 
per 1000 live births to over 20 per 1000. The surveys 
in India were conducted separately in urban and 
rural areas of 12 major states plus Delhi. Rural 


. Uttar Pradesh showed the highest mortality rate 


found in the whole series (67 per 1000 live births) 
while most of the rest of the areas surveyed fell 
between 5 and 20 per 1000. Rates in Pakistan and 
Bangladesh have been mostly between 20 and 30 per 
1000 live births and in Indonesia somewhat lower. 
Corresponding rates in Africa have usually been 


between 7 and 18, except in Somalia where they 
exceed 20 per 1000. 

- By cautious extrapolation from countries where 
mortality has been measured, and iaking into 
account other relevant circumstances, we can now 
arrive at an estimate (still probably conservative) 
that each year about three quarters of a million 
newborns die from tetanus. Undoubtedly neonatal 
tetanus has been underestimated in the past and not 
been recognised as the important contributor to 
infant mortality in developing countries that it is 
now seen to be. This need not surprise us, however, 
for much the same was true 20 or 30 years ago with 
measles and poliomyelitis in developing countries 
until workers such as Morley, in the case of measles, 
and Nicholas and Ofusu Amaah in that of 
poliomyelitis, reported the realities. 

So much for the magnitude of the problem. The 
total mortality caused by this painful and truly 
dreadful condition becomes the more appalling 
when we realise that the means of prevention have 
existed for decades; are not impracticable, difficult, 
or expensive; and have indeed been used success- 
fully already by many countries. 


Prevention 


There are, in essence, two methods of preventing 
neonatal tetenus. The first, which has been the 
principal means of virtually eliminating the disease 
in the industrialised world and more recently in the 
People’s Republic of China, is by reasonably strict 
cleanliness at childbirth, in a sanitary environment, 
and in particular by hygienic cutting of umbilical 
cord and hygienic care of the umbilical stump after 
the birth. This implies increasing the coverage of 
assistance at delivery by trained persons, whether in 
hospitals, health centres, and ‘maternities’; or domi- 
ciliary delivery by qualified midwives; or—the most 
feasible transitional solution in many countries—by 
traditional birth attendants who have been trained 
and are supervised. 
The second way of preventing neonatal tetanus is . 
by immunisation of the future mother. The increas- 
ing coverage world wide, especially since the begin- 
ning of WHO’s Expanded Programme of Immuniza- 
tion, of immunisation against diphtheria-pertussis- 
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tetanus will help in the longer term, particularly if 
boosters of tetanus toxoid or diphtheria-tetanus are 
given at school age and in puberty. More than this, 
however, is needed for earlier control in countries 
where neonatal tetanus is presently a problem. 
Pregnant women, or indeed women in the child 
bearing period of life irrespective of whether or not 
they are presently pregnant, who have not been 
previously immunised, need two doses of tetanus 
toxoid at least one month apart. This will ensure 
almost 100% protection for the next baby and its 
mother. In a subsequent pregnancy or about a year 
later a booster dose should be given. This can be 
relied on for another 10 years, and a final dose then 
would almost invariably give a lifelong immunity. 

Although hygienic care at and immediately after 
childbirth has sufficed in industrialised countries, it 
has not been a rapid conquest. Even countries 
famed for their good maternity care had their last 
cases in the 1960s, and even now some European 
countries still have cases numbered in 10s rather 
than in units every year. Nor is maternal immunisa- 
tion alone an adequate solution. Provision of trained 
assistance at delivery may be slower in eliminating 
neonatal tetanus, but it also confers many other 
benefits in reduction not only of neonatal and 
maternal septicaemia but of a variety of causes of 
neonatal and maternal morbidity and mortality. 
Experience in several countries, for example in 
Haiti and Bangladesh, shows very clearly that the 
combined approach of improved maternity care with 
maternal immunisation gives the quickest and best 
results. 


Strategy 


In early 1982 WHO convened an inter-regional 
meeting in Lahore on the Prevention of Neonatal 
Tetanus which reviewed new data, considered 
strategies of control, -and made certain recom- 
mendations. These recommendations have since 
been adopted by WHO programme advisory 
committees dealing with immunisation and with 
maternal and child health, and most recently were 
strongly endorsed by the Seventh International 
Conference on Tetanus, which took place in Italy 
last year. Perhaps the most important among these 
recommendations was that calling for a high priority 
to be given to the elimination of neonatal tetanus 
and proposing targets such as a reduction to a level 
of less than 1 per 1000 live births by 1990 and to zero 
or to negligible proportions by the year 2000. 
Two points arise about such a target. The first is 
that many countries still need to define more clearly 


their baseline—their present neonatal tetanus mor- — 
tality rates. This is feasible using the present 
methodology, and not expensive. There are too 
many gaps in this knowledge, especially in Latin 
America but also both in some populous countries 
such as Nigeria, Turkey, and Zaire, and in many 
smaller countries. Paediatricians in developing 
countries could be active in promoting the collection 
of this necessary baseline data. 

The second is that the target really is attainable. 
For example, in countries both large, like China, 
and small, like Sri Lanka, some very sharp reduc- 
tions in the neonatal tetanus death rates have 
occurred as a result of quite deliberate efforts. In no 
case has the cost been greater than that affordable 
by any developing country. All the countries of the 
world have committed themselves to a noble aspira- 
tion termed ‘Health for All by the Year 2000’, which 
is not, as some have wrongly believed, a mere pious 
hope and vague ideal. It entails simply the deter- 
mination to strive more purposefully than before for 
the equitable distribution of at least the most basic 
primary health care for all people, regardless of 
where they live, and irrespective of race; colour; 
class, tribe, or caste; sex; or age. Among the defined 
and universally applicable essential elements of 
primary health care are a clean and safer delivery in 
childbirth and access to necessary immunisation. 
Therefore, the elimination of neonatal tetanus must 
be considered as a critical index of adequacy of 
primary health care, and it is up to all paediatricians, 
obstetricians, physicians, and health workers to join 
with their fellow citizens in ensuring that all govern- 
ments turn this noble aspiration into a practical 
reality. To put it plainly, each child who dies of 
neonatal tetanus 1s witness, not to some inevitable 
act of God, but to multiple failures in the health 
system and in ourselves collectively, and is a 
reproach to us all. 
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Spina bifida: do we have 


The enthusiastic acceptance of received dogma, 
especially when it is vigorously propounded, has 
been a common determinant of medical practice. 
The history of the management of neural tube 
defects in children illustrates this well, and examples 
may be drawn from our application of preventative 
measures, from our use of selection policies in the 
newborn, and from our allocation of resources to 
the management of older patients. 


Prevention 


The primary prevention’ of a disorder whose 
phenotype is determined by multiple genetic and 
environmental factors is unlikely to be straight- 
forward. Historically, many ephemera in this field 
have been observed, advocated with enthusiasm, 
and discarded. Blight in potatoes consumed in 
pregnancy is perhaps the best known example. It is 
to be hoped that our current optimism concerning 
periconceptual vitamin supplements will not suffer 
the same fate. The onus, however, should be on us 
to establish the true worth of specific substances by 
clinical and laboratory research rather than our 
accepting unproved assertions and putting them 
widely into practice. 

At the same time it is noteworthy that screening 
policies during pregnancy vary from region to region 
in the United Kingdom, with a fetoprotein and 
ultrasound scanning being carried out in different 
ways and at different times. It is difficult to know 
how successful these policies are. In our experience 
failures of screening are still seen from time to time 
and it important that careful analysis of all such 
incidents be made. 


Selection policies 


There have been many changes in practice in the last 
two decades. Thus the emergency closure of 
myeloceles, a procedure whose alleged principal 
purpose of preserving neurological function has 
never been substantiated by controlled studies, 
dominated neonatal management and determined 
future action for the great majority of affected 
children until the early 1970s.? The resulting survival 
of many severely handicapped children led to the 
development of neonatal selection policies. Essen- 
tially, proponents of these argue that newborns with 
adverse criteria die while those without are likely to 
survive without major handicaps. Some care givers 


the right policies? 


are discomforted by this approach, pointing out that 
many of the children who die have such potentially 
survivable conditions as infection, hydrocephalus, 
and incontinence.’ Even untreated, these children 
do not always die quickly. Gross* describes a period 
of survival for totally untreated hydrocephalus in 
these circumstances of up to 137 days. 

The paper from Cardiff’ in this issue of the 
Archives is therefore noteworthy. It is clear from- 
this that not all infants with conventionally agreed 
adverse criteria die. Indeed, not only are there an 
appreciable number of survivors but also not all of 
these are grossly handicapped. Data from Liverpool 
support this concept. Table 1 shows the number of 
children in 1973-5 born with a myelocele and to 
whom a selection policy was applied. These children 
were reviewed annually until recently. Table 2 
indicates how many of these children survived. 

As with the Cardiff series, the survivors of the 
‘selected out’ group had more hospital admissions 
and a much longer period of time receiving inpatient 
treatment but at 5 years, assessment including 
measurement of intelligence showed that they were 
no worse overall than one would expect compared 
with children who had had closure at birth with a 
similar level of paralysis. 

There are practical implications to these findings. 
We now reserve early primary closure for patients 
who, on established criteria, are likely to be 
minimally handicapped. This selection implies 
surgery within 24 hours of birth in order to minimise 


Table 1 Number of myeloceles in newborns for 
Mersey Region 


1973 1974 1975 Total 
Operates , 
(‘selected in‘) 26 25 18 69 (55%) 
Unoperated 
(selected out’) 22 20 14 56 (45%) 


Table 2 Five year survival of infants with myelocele 
in Mersey Region 


1973 1974 1975 Total 
Operated 2 18 I5 55 (8%) 
Unoperated 8 10 8 . 26 (46%) 


(Smith M J, Rosenbloom L. Unpublished duta presented to British Pucdiatric 
Neurology Association. Oxford 1983.) 
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the risk of infection. The disadvantage of such an 
emergency procedure is the difficulty of involving 
parents in speedy decision making when they often 
will wish to discuss all the long term implications at 
several interviews. To a degree, however, this is 
counterbalanced by subsequently regarding both 
‘selected in’ and ‘selected out’ children in the same 
way. This implies that both groups, like all other 
handicapped children, merit continued evaluation 
and care. 

So far as the ‘selected out’ children are concerned, 
we do not encourage a sedation policy and, as the 
Cardiff team points out, it is important that the 
- parents are involved with the care of their baby. 
Some parents may reject their child but many will 
wish to take him home. The major concerns then 
become the size of the cystic lesion on the back and 
the presence and severity of hydrocephalus. It has 
been our practice in these babies to insert a shunt at 
3 to 4 months of age when the back has epithelia- 
lised, and then carry out delayed primary back 
closure which makes nursing easier. Thereafter, 
their acute and chronic problems are managed using 
the same principles of relevant and comprehensive 
evaluation and care as would be applied to other 
children with handicaps. 


Later childhood and adolescence 


A proportion of children with spina bifida, whether 
‘selected in’ or ‘selected out’ for surgery will 
continue to survive and need prolonged and 
expensive treatment. Judging from our present 
experience, this nettle has not been totally grasped 
and their care in school and especially later has been 
woefully underprovided. Very few of these will 
enter normal employment and many will need 
training well beyond school leaving age.’ Health 
facilities for adolescent and adult spina bifida 
patients in hospital and in the community are 


generally provided on an ad hoc basis,” and a plea 
for appropriately organised care was made this 
year.? Paediatricians should be reinforcing these 
pleas, for present overall provisions for older 
patients vary from poor to pathetic. Many in our 
experience gravitate back to the paediatric surgeon 
or physician and this is far from ideal. 

Helping children with spina bifida and their 
families consumes resources and emotions. In pre- 
vention, management in infancy, and care in 
adolescence it may be that these can be more 
suitably allocated. 
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Growth hormone releasing hormone 


Physiological evidence of the hypothalamic control 
of pituitary growth hormone secretion has existed 
for many years and hypothalamic extracts from 
different species have been shown to stimulate 
growth hormone release both in vivo and in vitro. 
The isolation, characterisation, and synthesis of 
growth hormone releasing hormone has, however, 
taken longer to accomplish. - 

It has been known for some time that patients 
with carcinoid tumours may develop acromegaly, 
and the production by these tumours of biologically 
active substances with growth hormone releasing 
activity has been shown. In 1982, Thorner et ai! 
reported a patient with acromegaly whose pituitary 
histology showed hyperplasia of the somatotroph 
cells containing high concentrations of growth hor- 
mone on immunochemical staining. This patient had 
a pancreatic islet cell adenoma and after excision of 
the tumour the growth hormone releasing activity 
was extracted and growth hormone releasing hor- 
mone was isolated, characterised, and sequenced.” 
Growth hormone releasing hormone was shown to 


be a 40 amino acid peptide with a free carboxyl- 


terminal. Coincidentally, a 44 amino acid peptide 
was characterised from a second pancreatic tumour.’ 
The latter also contained small amounts of C- 
terminal shortened forms of growth hormone releas- 
ing hormone containing 37 and 40 amino acid 
residues. 


Studies in normal subjects 


Immunocytochemical studies have suggested that 
human hypothalamic growth hormone releasing 
hormone is very similar if not identical to human 
pancreatic growth hormone releasing hormone. 
Studies in normal subjects have shown that both 
synthetic growth hormone releasing hormone (1—40) 
and growth hormone releasing hormone (1—44) are 
potent stimulators of growth hormone release and it 
seems likely that the maximal response to the two 
analogues is identical. A recent study* compared the 
dose-response characteristics of releasing hormone 
(1-40) and the shorter analogue releasing hormone 
(1-29) NH, and showed that the latter was an 
equally effective stimulus of growth hormone re- 
lease and it is much cheaper to synthesise by 
available techniques. Unpublished animal studies 
suggest that shorter forms have considerably re- 
duced activity. In terms of amplitude of peak growth 
hormone release, there seems little justification for 


using more than 100 pg as a clinical test for the 
amount of readily releasable growth hormone in the 
pituitary. Growth hormone responses to releasing 
hormone, administered both intravenously and in- 
tranasally, have shown considerable individual 
variation in normal adults. Variability of response 
was also shown in endocrinologically normal, short 
children. 


Detection of a hypothalamic lesion 


Hypopituitarism in childhood can be divided into 
two main aetiological groups—firstly idiopathic, and 
secondly that associated with a proved central 
nervous system abnormality. A third group of 
children with hypopituitarism after cranial irradia- 
tion is emerging. Many children with idiopathic, 
isolated growth hormone deficiency may in fact have 
a primary hypothalamic defect of growth hormone 
releasing hormone synthesis or secretion, and the 
availability of synthetic releasing hormone for clini- 
cal studies allows this to be detected. 

Growth hormone responsiveness to releasing hor- 
mone was first shown in growth hormone deficient 
children by Grossman et al, and in a more recent 
study” eight children and young adults showed 
normal or only slightly reduced growth hormone 
responses to releasing hormone in considerable 
contrast to the clearly growth hormone deficient 
response to insulin hypoglycaemia. Three of these 
responders had structural hypothalamic lesions (one 
germinoma, one hamartoma, one histiocytosis X), 
and five had idiopathic hypopituitarism. Patients 
with growth hormone deficiency after irradiation for 
primary brain tumours in childhood may also 
preserve the growth hormone response to growth 
hormone releasing hormone compared with that to 
insulin hypoglycaemia. 

The finding of a growth hormone response to 
releasing hormone with an absent response to 
hypoglycaemia provides evidence of a defect in the 
hypothalamic synthesis, release, or delivery of 
endogenous growth hormone releasing hormone. 
Our data and those of Schriock® suggest that most 
children with idiopathic growth hormone deficiency 
may have a primary hypothalamic defect. We do not 
yet know whether patients who fail to respond to the 
first dose of releasing hormone can be ‘primed’ with 
repeated doses and then become responders. High 
resolution computed tomography of the hypo- 
thalamic-pituitary region has detected hypothalamic 
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abnormalities in several patients with so-called 
idiopathic growth hormone deficiency who have 
shown responses to growth hormone releasing 
hormone. 


Potential for treatment of growth hormone deficiency 


The treatment of children suffering growth hormone 
deficiency of hypothalamic origin with synthetic 
releasing hormone would be more physiological 
than their treatment with human growth hormone. 
The treatment potential of growth hormone releas- 
ing hormone depends on its ability to increase and 
maintain plasma somatomedin concentrations and 
thereby induce normal linear growth. A significant 
increase of somatomedin C during five days of 
intermittent administration of growth hormone re- 
leasing hormone (1—40) has recently been reported.’ 
We have seen an acute rise of somatomedin C into 
the normal range after a single bolus infusion of 
releasing hormone in a child with hypopituitarism, 
and a maintained rise accompanying an increase in 
growth hormone concentrations during releasing 
hormone infusion. A significant increase in height 
velocity in one growth hormone deficient child 
during a six month period of pulsatile subcutaneous 
releasing hormone administration has recently been 
reported in abstract form. 

It is very likely, therefore, that growth hormone 
releasing hormone treatment may stimulate growth 
in many growth hormone deficient children. Human 
growth hormone extracted from cadaveric pitu- 
itaries is in short supply and expensive to produce. 
Synthetic releasing hormone or its analogues may 
provide a new approach to the treatment of growth 
hormone deficiency, thus reducing the demand for 
human growth hormone. The optimum dose and 
mode of administration of this new hypothalamic 


hormone is the subject of active research in a 
number of centres at the present time. 
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Congenital dislocation of the hip: early and late 
diagnosis and management compared 


P M DUNN, R E EVANS, M J THEARLE, H E D GRIFFITHS, AND P J WITHEROW | 


University of Bristol Department of Child Health and Departments of Orthopaedic Surgery, Southmead 
Hospital and the Royal Hospital for Sick Children, Bristol 


SUMMARY During the decade 1970-9, 23 002 infants born in the University of Bristol 
Department of Obstetrics were examined for congenital dislocation of the hip by junior members 
of the paediatric staff on the first day of life and again on discharge from hospital. Suspected hip 
abnormality was checked by a senior member of the staff on the same day. A total of 445 (1-9%) 
infants were found to have a hip abnormality in the neonatal period. Immediate treatment in an 
abduction splint was undertaken, usually six weeks for dislocatable hips and 12 weeks for 
dislocated hips. Routine follow up included clinical and radiological examination at six, 12, 24, 
and 60 months. Altogether 90% completed the 12 month, 85% the 24 month, and 76% the 60 
month checks. Five infants (1-1%)} required further orthopaedic treatment (adductor tenotomy 
and abduction splinting) but nà major surgery was necessary, nor was avascular necrosis 
encountered. The radiological results were excellent. Every effort (1970-84) was also made to 
identify all cases of late congenital dislocation of the hip diagnosed after the neonatal period in — 
infants born to women in Avon during the same decade (n=103 431). Ninety one cases were 
detected (0-88 per 1000 births), 10 in the university cohort (0-44 per 1000) and 81 in the 
non-university group (1-00 per 1000) (P<0-01). Seven of 10 in the former group required open 
surgery and in seven the radiological outcome at follow up was moderate or poor. The early and 
late diagnosed groups are compared in respect of perinatal factors and management. It is possible 
to detect most cases of congenital dislocation of the hip at birth and treat them safely and 
successfully. 


In 1948 Ortolani! re-introduced the concept of 
screening the hips of the newborn infant for con- 
genital dislocation of the hip. After his publications 
and the work of Palmén,* von Rosen,’ and Barlow,* 
neonatal screening became widespread in the 
United Kingdom (including Bristol) in the early 
` 1960s. In many instances, however, organisation 
and training was inadequate and early optimism 
became muted by reports of failure to reduce the 
incidence of late established congenital dislocation 
of the hips.>* It has further been suggested that 
diagnostic manipulation of the hips may actually 
cause the condition it was designed to prevent and 
that early abduction splinting may lead to avascular 
necrosis of the head of the femur.” '"! The following 
studies were undertaken in the University of Bristol 


Department of Child Health as part of the normal 
clinical service, primarily to determine the effective- 
ness and safety of neonatal screening and early 
treatment. 


Method 


Bristol, created a Royal Borough in 1373, lies on the 
southern shore of the Bristol Channel, has a 
population of nearly 600 000, and is the main city in 
the south west of England. The nearest major urban 
areas are Cardiff (43 miles), Oxford (69 miles), 
Southampton (75 miles), and Birmingham (87 
miles). In 1974 the city was incorporated with parts 
of Gloucestershire and Somerset to form the new 
County of Avon, an area of 440 square miles with a 
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population of approximately 820 000. The catch- 
ment area of the hospitals in Bristol was unaltered 
by these boundary changes. The social class distribu- 
tion was not significantly different from the rest of 
England and Wales. Approximately 5% of births 
were to mothers born outside Britain.?? 

During the decade 1970-9, 103 431 infants were 
born in the area that was designated Avon County in 
1974. Ninety six per cent were born to Avon area 
residents, while the great majority of the remaining 
4% lived within the Bristol hospital catchment area. 
Twenty per cent of births took place either in 
general practitioner units (19%) or in the home 
(1%). The remaining 80% of births took place in 
consultant maternity units, all but 3% being at 
Southmead Hospital and the Bristol eee 
Hospital (Fig. 1).. 

In ascertaining the incidence of various perinatal 
factors for the whole Avon population in 1970-9, 
several techniques were employed. Data on birth 
order, gestational age, and birthweight were based 
on an analysis of all births in Avon during 1976 
(n=9127), while data on season at birth, sex of 
infant, and litter size was based on a similar analysis 
of births for 1979 (n=10 299). The incidence of 
breech presentation at birth (singleton pregnancies) 
was based on extensive hospital studies made in 
Bristol throughout the decade, as was the data on 
method of delivery and admission to the special care 
baby unit. The incidences for ‘family history of 
congenital dislocation of the hip’, and ‘associated 
talipes’ have been estimated from personal records. 

Statistical analyses have been based on the x? test 
(using Fisher’s exact probability where necessary) or 
on Poisson exact probability when comparing inci- 
dences in populations of more than 20 000. 


Neonatal diagnosis. Screening all hips at birth for 
congenital dislocation of the hip using the Ortolani/ 
Barlow manoeuvre has been routine practice in 
Bristol since the 1960s. While this was the policy in 


All Avon births 
(n= 103 431) 
Consultant units General practice units 


(n=82 312 (80%) (nw 21119 (20%)) 





NHS 
(ri 159 310 (57%s)) 
University, 
(n= 23 002 (23%)) 


General practice units 
(nz 19619 (19°%.)) 





Home 
(n=1500 (1%%)) 


Fig. 1 Place of birth in Avon, 1970-9. 


consultant units, however, it may not always have 
been applied to the 20% of infants born in general 
practitioner care. These babies may have been 
examined by either the general practitioner or the 
midwife and sometimes the records were incom- 
plete. In consultant units the results of hip examina- 
tions were noted in the infants record. In units 
without resident paediatric staff, babies were ex- 
amined by obstetric residents. This applied to 28% 
of consultant unit deliveries. The remaining 72% 
(59 264 infants) were examined by paediatric resi- 
dents on the first day of life and again before 
discharge from hospital, usually between the second 
and 10th days. 

The 23 002 infants delivered in the university 
department form the cohort (early congenital dis- 
location of the hip) on which the data on neonatal 
screening and follow up is based. They were all born 
either at Southmead Hospital (1970-9) or at the new 
Bristol Maternity Hospital (1975-9) where they 
represented 37% of all deliveries in these two units 
during that time. Both hospitals had paediatric 
resident staffing. In broad terms, each unit had 
three paediatric senior house officers (SHO) sup- 
ported by a resident paediatric registrar. These 
residents shared the care of both the university and 
NHS (non-university) babies. Usually the paediatric 
SHOs were in post for six months and the registrars 
for a year. It is estimated that 124 residents were 
involved in neonatal care during the decade; an 
additional and similar number of locum doctors 
helped with the screening. 

Congenital dislocation of the hip was defined as 
an anomaly of the hip joint, present at birth, in 
which the head of the femur was or might be partly 
or completey digace from the acetabulum. The 
paediatric residents were instructed to look first for 
signs of established dislocation (unequal leg length, 
asymmetry of the thighs, limited abduction etc) and 
then to manipulate the hips using the Ortolani/ 
Barlow manoeuvre to detect dislocation or disloca- 
tability. All cases of suspected dislocation were 
checked at once by the paediatric registrar and, if 
suspicion persisted, rechecked by one of us (PMD or 
his deputy) whenever possible on the same day and 
preferably with the resident in attendance. This full 
procedure was not always possible when the diagno- 
sis was made at discharge examination. Infants with 
hip dislocation associated with severe malformation 
were not included in the study cohort. 

After examination, hips’ were classified as dis- 
locatable, dislocated, or normal. Ligamentous 
‘clicks’ without evidence of abnormal movement 
between the femoral head and the acetabulum were 
regarded as normal.'* Whatever the conclusion, 
every effort was made to inform and reassure the 
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parents, and when necessary to instruct them in 
management. 

Radiological examination was not used for 
neonatal screening or for confirmation of the 
diagnosis in the neonatal period, though it was 
sometimes undertaken when the hip was fully 
dislocated. 


Neonatal management and follow up. Abnormal hips 
were treated at once by the paediatric staff. Dis- 
locatable hips were managed in a plastic, over-nappy 
Aberdeen abduction splint'® (Fig. 2). Care was 
taken never to use force to achieve abduction. 
Splinting was maintained for six weeks. On the rare 
occasions when instability persisted, splinting was 
continued for a further four to six weeks. Hips that 
were dislocated at birth were treated for 12 weeks— 
the first six weeks in a von Rosen splint” (Fig. 2) and 
then, unless still unstable, for six weeks in an 
Aberdeen splint. If at the age of 3 months there 
remained any concern, a radiograph was taken and 
an orthopaedic opinion obtained. 

Routine clinical examination was undertaken in 
the paediatric follow up clinic at 6, 12, 24, and 60 
months of age. On each occasion a single A-P 
radiograph was taken of the hips with the legs 
adducted and parallel. When abnormality was sus- 
pected, orthopaedic advice was sought and col- 
laborative follow up instituted. A research file, 
including copies of all radiographs, was kept for 
each infant. An effort was made to trace children 
who failed to attend for follow up. When they had 
moved away from Avon, information on their 
progress was sought from their new medical advi- 
sors. Selected data on all cases was entered into a 
computer file for subsequent analysis. 

The screening programme and follow up was 
carried out by the routine clinical staff. From 1975 
onwards funding became available for a part time 





The Aberdeen’? and von Rosen’ splints. 


research assistant (RE) to help collate and analyse 
the data, to assist in the follow up, and to ascertain 
all late cases of congenital dislocation of the hip 
among infants born in Avon during the study period 
and diagnosed after the neonatal period. These 
studies were continued until the end of 1984. 


Late diagnosis. Several strategies were adopted to 
identify late cases of congenital dislocation of the 
hip. All orthopaedic surgeons in Avon agreed to 
inform us of new cases. The three surgeons who 
undertook the care of most of these children kept 
personal files which they made available. Regular 
visits were made to the four hospitals in the area to 
which children with this disorder might be admitted, 
and a thorough search carried out of the relevant 
hospital admission and operating records. From 
1978-84 the South Western Regional Health 
Authority provided us with a list of all Avon hospital 
admissions with this diagnosis. Once a new case was 
identified, all relevant maternal, neonatal, ortho- 
paedic, and radiological information was extracted 
and selected data then entered into a computer file 
for similar analysis to that undertaken for the 
university cases diagnosed in the neonatal period. 


Results 


(1) Early congenital dislocation of the hip (university 
cohort, n=445). 


Neonatal diagnosis 

Among the 23 002 infants in this cohort that were 
screened in the neonatal period, 445 were diagnosed 
as having dislocated hips, an incidence of 19 per 
1000 births. Altogether 370 (83%) were detected at 
initial examination on the first day of life and the 
remaining 75 (17%) later in the neonatal period, 
usually on discharge examination (mean five days); 
only three cases (less than 1%) were diagnosed 
between the 10th and 28th days of life. Hip 
dislocation was bilateral in 126 (28% ) cases, affected 
the left side alone in 273 (61%), and the right side 
alone in 46 (11%). 


Perinatal factors 

The incidences of various perinatal factors are 
shown in Table 1, where they are compared with 
similar incidences for the infants with ‘late congeni- 
tal dislocation of the hip’ and ‘all Avon births’. 


Management 

Neonatal abduction splinting was begun within 48 
hours of birth in 78% of cases, between 3 and 10 
days in 20%, and later in the neonatal period in 2%. 
In 11% of cases treatment was commenced using a 


410 Dunn, Evans, Thearle, Griffiths, and Witherow 


Table 1 Perinatal factors associated with early and late diagnosed congenital dislocation of the hip (CDH) in Avon, 


1970-9, and in the whole Avon population 





Factor CDH 
¥ 
(n=445) 
(%) 
Family history Parents/sibling 4-0 
All relations 8-8 
Season at birth Summer 50 
Winter SD 
Sex Female 70:3 
Birth order Firstborn 53-2 
Presentation 
at delivery Breech 27-8 
Method of Breech 18:2 
delivery Cacsarcan 13-6 
Gestational age Preterm 2:7 
Birthweight <2-5 kg &1 
>40 kg 8-8 
Litter size Twins 0-7 
Admission to special 
care baby units 9-9 
Associated talipes 5-6 
Source of Avon data: 


Whole 
population 
Late (n= 103 431) 
{n=91) {%) 
(%) 
13-8 1-03 
15-4 — 
42 52t 
38 48t 
90-1 48-6t 
47-9 40-1" 
11-5 3-Bf** 
5-7 30t 
6-8 7-04 
3-3 6-6* 
A2 6-1* 
8-3 B-4°* 
i-i 18t 
77 12-4 
8-8 <0-54 


“Based on all Avon births, 1976 (ne-9 127); tBased on all Avon births, 1979 (n= 10 299); ¢Based on hospital date, 1970-9; §Estimate; **Singletons only. 


von Rosen splint, while in the remaining 89% the 
Aberdeen splint alone was used. The duration of 
splinting was less than eight weeks in 81% of cases, 8 
to 15 weeks in 18%, and 16 weeks or more in 1%. 
This last group consisted of five infants, all of whom 
were referred to an orthopaedic clinic. Three of the 
cases, without clinical evidence of dislocation, were 
treated in hip spicas (adductor tenotomy in two) 
because of radiological concern at poor acetabular 
cover. The remaining two cases were infants with 
dislocated hips that had been incorrectly treated at 
birth in Aberdeen rather than von Rosen splints. In 
one the splmt had not been maintained by the 
mother and the presence of limited abduction of the 
hip at 4 weeks of age led to adductor tenotomy and 
five months of splinting (von Rosen). The second 
child, who received only six weeks’ treatment in an 
Aberdeen splint in spite of bilateral dislocation, 
exhibited evidence of hip instability at 6 months and 
received an adductor tenotomy and treatment in a 
hip spica until 14 months of age. All five children 
had excellent outcomes. 

Follow up examination was carried out at 6 
months in 95% of cases, at 12 months in 90%, at 24 


months in 85%, and at 60 months in 76%. Study. 


showed that approximately 2-5% of cases were lost 
` to follow up per year due to migration from the 
hospital catchment area. This factor probably 
accounted for at least half the children lost to follow 
up at 5 years. 

Once treatment had been completed only two 
children subsequently complained of symptoms or 


exhibited signs referrable to their hips. With these 
two exceptions (see below) no hip that was radio- 
logically normal at one year later deteriorated. 
There were no cases of avascular necrosis of the 
head of the femur in this series (one such case has 
been encountered among university infants 1980-4) 
and radiological outcome at 5 years was most 
satisfactory in all cases reviewed. 

The two exceptions referred to above were cases 
of Perthes’ disease. The first affected the left hip of a 
boy aged 44 years who had previously been treated 
from birth for six weeks in an Aberdeen splint for a 
dislocatable left hip and whose subsequent radio- 
graph at 3 years had been entirely normal. The 
second child, a girl, had also been treated at birth in 
an Aberdeen splint (8 weeks) for mild dislocatability 
of the left hip. At 5 years her hips were regarded as 
clinically and radiologically normal. Six months later 
she developed bilateral Perthes’ disease which was 
worse on the left side. 


(2) Late congenital dislocation of the hip (Avon 
cohort, n=91). 


Late diagnosis 

During the 15 years 1970-84, 101 infants born 
during the period 1970-9 were treated in Avon for 
congenital dislocation of the hip that had been 
diagnosed after the first month of life. Ten of these 
infants had been born outside Avon, the diagnosis in 
six of the 10 being made after the family had moved 
into the county. Thus there were 91 cases of late 
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dislocation identified among the 103 431 infants 
born in Avon during the decade. A total of 49 cases 
(53%) were diagnosed during the remainder of their 
first year (28 cases before the age of 6 months), 30 
cases (33%) were detected in the second year, seven 
(8%) in the third, three (3%) in the fourth, one 
(1%) in the fifth, and one (1%) in the sixth. Hip 
dislocation was bilateral in 12 (13%) of cases, 
affected the left side alone in 47 (52%), and the right 
side alone in 32 (35%). 

Ten of the 91 late cases were infants born in the 
university department. All had presented by the 
vertex at birth. The mean age for late diagnosis 
among the university cases was 12 months (range 2 
to 30 months). Four cases were diagnosed before the 
age of 1 year, four in the second year and two in the 
third. One case was bilateral; four affected the left 
hip and five the right. 

The incidence of late dislocation among all Avon 
infants and those for various subgroups is shown in 
Table 2. 


Perinatal factors 

The incidences of these factors are shown in Table 1 
in comparison with those for the early group and all 
Avon infants. 


Management 

The treatment received by the 91 late cases is 
summarised in Table 3. Although five children 
moved away from the area before the age of 5 years, 
they had completed the treatment necessary to 
correct dislocation. Sixty per cent of all cases 
required open surgery; this included open reduction 
in 53%, acetabuloplasty in 33%, rotation osteotomy 
in 42% and other operations in a further 7%. 


Table 2 Incidence of late congenital dislocation of the hip 
{n=91) among Avon infants 1970-9 (n=103 431) in 
relation to the clinical situation at birth 


Group Per 1000 births 
All infants 0-88 

In consultant care 0-78 * 
In GP care a [oo 


Consultant care University 


0-44 » 
Consultant care NHS 0-90 fe =u 
Consultant care Obstetric SHO 6-85 } P=oNS* 
Consultant care Paediatric SHO 0-75 
University department care 0-44 } ` 
All other care TE e 
University department care 0-44 } p<0-001* 
GP care ii 


"Using Poisson exact probability test. 
SHO-=senior house officer. 


Table 3 Influence of age at diagnosis on treatment received 
for congenital dislocation of the hip (CDH) 
in Avon, 1970-9 


Treatment University von 
Early CDH Late CDH 
(n= 445) {n=9]} 
(%) (%) 

Light abduction splinting 99 8 

Plaster of paris hip spica 1 92 

Tenotomy 1 44 

Artbrogram I 62 

Open operation 0 60 


Table 4 Congenital dislocation of the hip: outcome in 
relation to age at diagnosis among university 
births, 1970-9 (n=412/445) 


Outcome Total 
Good Moderate Poor 
Early 
diagnosist 492° G 0 402 
Late 
diagnosis 3 4 3 10 
Total 405 4 3 412 
pP<0-001. 


tExcludes 43 infants not followed up for at least 12 months. 
“Includes the two infants who subsequently developed Perthes’ disease. 


If the 10 late cases from the university cohort are 
considered, seven needed open surgery while the 
remaining three (all diagnosed at 2 to 3 months) just 
required adductor tenotomy and splinting. Outcome 
as assessed radiologically was much less favourable 
(P<0-001) than that for the cases diagnosed in the 
neonatal period, three being classified as good, four 
as moderate, and three as poor (Table 4). 


Discussion 


During the period 1959-69 one of us undertook 
extensive studies of congenital dislocation of the 
hip." Asa result of this experience, an approach to 
the neonatal screening and management was 
evolved which was introduced in the university 
department in 1969. The clinical studies reported 
here were undertaken to evaluate the effectiveness 
and safety of this approach. This was an audit rather 
than a scientific study to determine the advantages 
and disadvantages of alternative approaches. It 
should also be emphasised that the whole project 
was carried out by the usual clinical team as part of 
their routine workload: For obvious reasons it is not 
possible to discuss every aspect of this complex 
study. Future publications will explore in greater 
detail the associated perinatal factors, the laterality 
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of congenital dislocation of the hip, its incidence, 
pitfalls in screening and early management, and 
various aspects of late diagnosis. 

The incidence of neonatally diagnosed dislocation 
in the published reports varies from two to 50 or 
more per 1000 births.!® '° This great variation is 
likely to be due to several factors including the size 
of the population studied, the ethnic origin of the 
population, the age of the infant when examined, 
the thoroughness and skill of the examination, 
and to local interpretation of the physical signs, 
which may vary from mild instability to full dis- 
location. The incidence of 19 per 1000 in the present 
study matches closely the findings of Barlow,” 
MacKenzie,” and others'* ~ ? studying Caucasian 
populations. 

The incidence oflate diagnosis in populations 
screened at birth alsOvaries greatly, the figure in 
reported studies rangig from 0-07 to 2-2 per 
1000.8 1? 24 Clearly, the incidence will again be 
influenced by the size of the population studied and 
its ethnic origin. The thoroughness with which late 
cases are ascertained (including length of follow up), 
especially when population mobility is high, will 
have an even greater influence, as will the age at 
which the late diagnosis is made. There are grounds 
for believing that a proportion of unstable hips 
become spontaneously stable (though not necess- 
arily normal) throughout infancy and even as late as 
the second year of life.” Thus, the later the mean 
age at diagnosis the lower the incidence might be 
expected to be. In addition, while many authors 
regard ‘late’ as postneonatal, others use the term to 
indicate beyond the second, third, or even sixth 
month of life. Hopefully though, the most important 
arbiter of late incidence should be the effective- 
ness of early screening and treatment. This is not 
easy to assess, however, from the reports since these 
do not include any controlled studies. Perhaps the 
best evidence in support of the effectiveness of 
neonatal screening comes from the Swedish national 
study* % which showed a profound fall in late 
diagnosis (60 to 70%) with the introduction of 
routine hip examination at birth in the 1950s. 
Palmén” also made a most interesting observation. 
He noted that the five units in Sweden with the 
lowest incidence of neonatal instability (mean 2-6 
per 1000) had a late diagnosis rate of 1-6 per 1000. In 
contrast, the five units with the highest incidence of 
neonatal instability (mean 31 per 1000) had a late 
diagnosis rate of 0-1 per 1000. He commented that 
even if there had been some over diagnosis in the 
latter group, virtually all abnormal hips seemed to 
have been detected and treated. 

The findings in the present study (Table 2) also 
strongly suggest that the more carefully infants are 


screened in the neonatal period, the lower the 
incidence of late diagnosis is likely to be. Thus, the 
incidence among infants in general practitioner care 
was 3-2 times higher than among infants in the 
university cohort (P<0-001). This difference oc- 
curred in spite of the fact that the natural incidence 
of the disorder at birth was almost certainly con- 
siderably lower (probably not more than half) 
among infants born in general practitioner rather 
than consultant care. Part of the explanation for this 


.belief may be found in Table 1. First born infants 


and infants presenting by the breech have a high 
aetiological association with congenital dislocation 
of the hip?” and are at the same time normally 
delivered in consultant units. The same observation 
may be applied to other pregnancy risk factors 
known to be associated with dislocation such as 
maternal hypertension, oligohydramnios, and fetal 
growth retardation.” ? Others have also reported a 
higher incidence of late diagnosis among infants 
born in general practitioner as opposed to consul- 
tant care. 3! Lehmann’? also reported late inci- 
dences of 0-3 and 0-8 per 1000 in relation to whether 
the neonatal examinations had been undertaken by 
one orthopaedic surgeon or by the hospital resi- 
dents; the incidence among the infants not screened 
at birth in his study was 1-4 per 1000. 

Perhaps the most compelling evidence in the 
present study in support of the effectiveness of 
neonatal examination may be found in relation to 
infants presenting by the breech. These infants are 
known to be at very high risk of congenital 
dislocation of the hip and were therefore checked 
most carefully. Among the 874 singleton infants in 
the university cohort presenting by the breech 124 
(14%) were found to have dislocation at birth. 
There were no late cases among the 750 infants 
passed as normal at birth (P<0-001). It is also of 
interest to note that over 90% of the paediatric 
residents never missed a case of hip dislocation 
during their six month neonatal duties and that in 
four complete years in the decade there were no late 
cases among the 9200 infants delivered. 

While many reports claim success for neonatal 
examination,’ *** * others have reported failure 
and have even suggested that screening efforts should 
be stopped.>!° * Such an attitude is hard to justify. 
The positive and surely correct alternative should be 
to compare the methodology of successful and 
unsuccessful programmes and make appropriate 
modifications to the latter. l 

It has been suggested that examination of the hips 
at birth may actually cause the condition it is 
designed to detect.'! This charge is difficult to 
dismiss as it is likely that on the borderline between 
normality and pathology a small proportion of 
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hips may indeed be provoked into instability by 
gentle manipulation.’ % But it could be argued that 
this is actually an advantage since, without treat- 
ment, some of these hips might spontaneously 
become unstable and progress to full dislocation. 
Certainly the natural strength of the normal hip 
joint at birth is beyond dispute. Powerful manipula- 
tive efforts at necropsy show that it is easier to 
fracture the femur than dislocate the hip joint.” * 

Much controversy also exists over the advisability 
of treating cases of congenital dislocation of the hip 
diagnosed at birth. Among the viewpoints that have 
been expressed and with which, on the basis of our 
experience, we strongly disagree are: ‘unstable hips 
do not require treatment as they always recover 
spontaneously’; ‘treatment of unstable hips should 
be deferred for a few weeks as they may become 
stable without treatment’; and ‘early treatment is 
often unsuccessful and is unacceptably hazardous 
because of the risk of avascular necrosis of the head 
of the femur; treatment should therefore be delayed 
until the end of the first year’. A more complete 
explanation for our disagreement with these 
observations will be published elsewhere. For the 
present we would point out that up to 20% of 
untreated unstable hips subsequently develop hip 
dysplasia or progress to full dislocation;’” that the 
untreated unstable hip may develop serious struc- 
tural pathology within a few weeks of birth; that in 
the present study 99% of the cases were treated 
successfully with simple splinting within six to 15 
weeks of birth with no case requiring open surgery; 
that there were no cases of avascular necrosis among 
the infants treated in the neonatal period; and that 
the outcome at follow up of those treated at birth 
was indisputably better than that for those treated 
after the neonatal period, most of whom required 


_ open surgery. 


Many factors are likely to contribute to the 
experience on which the diversity of views regarding 
appropriate early management is based. The vari- 
ables include the method of abduction splinting, the 
degree of pressure used to achieve abduction, the 
degree of abduction sought, the mobility of the hip 
within the splint, and the length of time during 
which splinting is maintained.” The most important 
consideration, though, is likely to be the different 
interpretations put on ‘early’, some using it to 
indicate the neonatal period and others the first year 
of life. At birth, most hip joints are very lax and full 
abduction may be obtained using gentle pressure in 
almost all cases. By the age of 6 to 12 weeks 
limitation of abduction is commonplace. The use of 
pressure thereafter to achieve abduction is fraught 
with the danger of avascular necrosis. Our study 
makes no attempt to compare different management 


policies. We merely report our results. Such success 
as we have had we attribute to early treatment 
(usually within two days of birth), the avoidance of 
all force in achieving abduction, the use of the 
Aberdeen splint in most cases, and the limitation of 
splinting to six to 12 weeks in most cases. 

It may be worth commenting on the lessons 
learned during the five year follow up of the univer- 
sity cohort. In a research sense five years is tnade- 
quate, and indeed we are already contemplating a 
10 to 15 year review. From the clinical standpoint, 
however, a much shorter period of surveillance may 
be sufficient. In the case of the dislocatable hip 
treated from birth, it may be possible to discharge 
the infant from follow up as early as stx months of 
age, provided that the hips are clinically and radio- 
logically normal. This should include the presence 
of well placed, normal, capital epiphyses on radio- 
graphy. Usually though, and particularly when the 
hips were dislocated at birth, follow up needs to be 
maintained for a year or even longer. Once more, 
discharge should not be contemplated without 
ensuring radiological normality. 

In conclusion, we believe our findings indicate 
that the great majority of infants with congenital 
dislocation of the hip may be identified and treated 
safely and successfully in the neonatal period; and 
that the greater the effort and care taken, the better - 
the outcome. It is comforting to find how similar our 
results and conclusions are to those reported from 
Sweden.*** 
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Selective surgical management of neural tube 
malformations 


R C EVANS, B TEW, M D THOMAS, AND J FORD 


Department of Child Health, University of Wales College of Medicine, and Spina Bifida Unit, 
Cardiff Royal Infirmary 


suUMMARY The physical characteristics of 49 children with spina bifida cystica, survivors of a 
group subjected to selection for early surgery are compared with 39 children alive from an earlier 
unselected series, born in the 1960s, and reviewed retrospectively. Sixteen children were also 
studied in whom the initial decision not to operate had been followed by survival and subsequent 
treatment. 

Children selected for initial surgery have a significantly lower mortality than those not selected 
and their mobility at 5 to 7 years of age is better, although only marginally so compared with the 
unselected group. Selection does not decrease the need for shunt treatment of the associated 
hydrocephalus. 

None of those not initially selected for surgery have normal faecal or urinary continence, 
whereas 35% of the selected in group have normal continence and urinary tracts. 

Children treated immediately have significantly higher degrees of intelligence than both the 
unselectively treated and those whose treatment was delayed but a fifth of the latter group were 
intellectually normal. There were only small differences in intelligence between children given 
delayed treatment and those unselectively treated, suggesting that postponing surgery does not 
necessarily have a deleterious effect on ability. 


In the early 1970s we formulated criteria for early 
closure of the spinal lesion in spina bifida cystica 
based on Lorber’s observations! and Shurtleff’s 
policy in Seattle (Shurtleff DB, personal com- 
munication). The impact of this policy was seen by 
1973 when the proportion of referred patients 
receiving immediate surgery fell to 60%. After 
reports assessing the physical and intellectual status 
of patients since selection has become an accepted 
part of management of this condition,” ° we decided 
to review survivors subject to selection and compare 
their physical and psychological characteristics with 
the survivors of an unselected series born between 
1964 and 1966 who are still under our care in the 
South Wales Spina Bifida Unit in Cardiff. 


Method 


During the period under review (January 1973 to 
December 1978) 119 patients were referred to our 
unit, 65 of whom were submitted for immediate 
surgery. Forty nine (75%) of these children treated 
surgically survived to follow up: these are known as 


the ‘selected in’ group. Also available for study were 
16 patients known as the ‘selected out’ group, nine 
(16%) of whom were survivors of the original 54 
patients who were not surgically treated at first. 
These patients were excluded if one or more of the 
following adverse criteria were present: (1) neurolo- 
gical level proximal to L, indicated by paralysis of all 
leg movements apart from hip flexion; (2) head 
circumference 2 cm or more above the 98th centile 
for gestational age; (3) other severe congenital 
abnormalities or gross spinal or limb deformities; 
and (4) severe birth asphyxia, cerebral haemor- 
rhage, or prematurity. In general, social considera- 
tions such as large family size or illegitimacy were 
not considered sufficient grounds for exclusion from 
early treatment if no other adverse criteria were 
present. During the years under scrutiny, paediatri- 
cians at district general hospitals in the catchment 
area became increasingly confident in making deci- 
sions regarding early management, and as a result a 
further group of seven patients. were available for 
study who had beep” initfally’ excluded by our 
colleagues but refegred for ‘treatment when they 
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showed a will to live. These are included in the 
selected out group. 

From 1976 we noted a considerable decrease in 
referrals to our unit (Figure) associated with an 
apparent natural decline in incidence of the disease 
coupled with a falling birth rate and the introduction 
of antenatal screening and selective termination.‘ ° 
Thirty nine of the 121 patients born during the years 
1964 to 1966, who were unselectively treated in our 
unit and still under our care, formed a comparison 
group. At 5 years of age the survival rates for these 
children was 46% which fell to 44% living at 7 years. 

It was possible to make retrospective assessment 
of their physical status from the records. Their 
performance on intelligence and attainment tests 
had previously been collected when they were 5 and 
7 years old.® ’ 


Results 


Mortality. There was a highly significant difference 
between the mortality rates of patients meeting the 
selection criteria and those selected out because of 
adverse conditions (7°=38-4, P<0-001). The pro- 
portion of meningocele and encephalocele patients 
was not significantly different in the unselected and 
selected in groups but all the survivors in the 
selected out group had myelomeningoceles (Table 
1). Selection criteria are well described for 
myelomeningocele but the management of patients 
with encephalocele is still subject to much 
discussion.® The association of the latter lesion with 
appreciable microcephaly, that is head circumfer- 
ence 2 cm or less than the 2nd centile for gestational 
age, was regarded by us as an adverse criterion and 
two patients were excluded for this reason; but in 


60 


76 78 80 


6 66 68 7 72 7% 
Year 


Figure Number of referrals and survivors South Wales 
Spina Bifida Unit 1964-80. 





Table 1 Type of lesion in children subjected to selection 
for early surgery (selected in and selected out groups) and 
those from an unselected group 


Unselected Selected in Selected out 
No (%) No (%) No (%) 
Meningocele 6 (15) 8 (16) G 
Myclomeningocele 30 (77) 37 (76) 16 (100) 
Encephalocele 3 (8) 4 (8) 0 
Total 3 49 16 


general children with encephalocele without severe 
defects were subjected to surgery. 


Level of lesion. As would be anticipated, 89% of 
those selected in for surgery had lesions below L3 
{Table 2). Four patients (11%) had lesions above L, 
but were treated with initial surgery for back closure 
either at the parents’ request or if the attending 
medical staff felt there was some doubt about the 
situation in so far as no other adverse factors were 
present. Thirteen of the sixteen (81%) denied 
immediate closure had lesions above L, neurologi- 
cally and were significantly different (y°=27-5, 
P<0-001) from those selected in. The three 
patients with lesions below L} were excluded from 
immediate treatment either because of severe hyd- 
rocephalus at birth, other adverse criteria, or at the 
parents’ request. Eight of the 30 (27%) in the 
unselected group had lesions above L, compared 
with four of the 37 (11%) of the selected group. 
These proportions were not significantly different 
(x =3-09, P=0-30). 


Hydrocephalus and shunt insertion. Our study shows 
that the policy of selection does not necessarily 
reduce the number of patients requiring valve 
insertion, for 54% of the uñselected and 51% of the 
selected group were surgically treated (Table 3). A 
higher number showing clinical spontaneous arrest 
of the hydrocephalus is seen in the selected in group. 
Among survivors of both policies, 30 to 40% do not 
have severe hydrocephalus, but 14 of the 16 (88%) 
of the survivors initially selected out have shunts. 


Table 2 Level of lesion (myelomeningoceles only) in the 
three patient groups 


Unselected Selected in Selected out 
No (%) No (%) No (%) 
Above L, B (27) 4 (11) 13 (81) 
LS 7 19 (63) 30 (81) 3 (19) 
S2-Ss 3 (19) 3 (8) 0 
Total 30 37 16 
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Table 3 Hydrocephalus in the three patient groups 


oe 


Unselected Selected in Selected out 











No (%) No (%) No (%) 
Shunted 21 (54) 25 (51) 14 (88) 
Arrest 2 (5) & (16) | (6) 
None 16 (41) 16 (33) 1 (6) 
Total 39 49 16 


Ee 


The percentage requiring shunts in the selected in 
group (51%) is higher than that found among the 
Sheffield series? and probably reflects differences in 
management. In the latter series, isosorbide was 
often used to reduce intracranial pressure, but we 
have not found this treatment successful in treating 
hydrocephalus and thus more of our patients have 
been surgically treated. Selection has an insignifi- 
cant effect upon the need for subsequent valve 
revisions for 62% of shunts in the unselected group 
were revised compared with 56% in the selected in 
group. 

In the unselected group the median age for shunt 
insertion was 7-3 weeks, and 90% had a valve by 6 
months of age. With selection there was a tendency 
towards earlier surgery, the median age falling to 5 
weeks, with 92% treated by 18 weeks, and all by 20 
weeks. The hydrocephalus was treated without 
undue delay in the survivors of the selected out 
group, the median age for insertion of a shunt being 
8 weeks. The earliest shunt was inserted at 2 weeks 
of age; 93% had valves by 6 months, and all by 7 
months. 


Mobility. Selection seems to improve mobility as 
might be anticipated from the use of a neurological 
level of the lesion as a criterion for inclusion within a 
treatment group. Almost half of the group selected 
in for treatment at birth, have either normal or only 
slightly impaired movement compared with nearly 
one third of the unselected series (Table 4). These 
proportions were just significantly different (P=0-05). 
Assessment of mobility in those initially selected out 
showed that five of the 16 (31%) were completely 
chairbound and the remainder dependent on aids. 


Table 4 Mobility in the three patient groups 
se ee eS 
Selected out 


Unselected Selected in 





No (%) No (%) No (%) 
Unimpaired 6 (15) 14 (29) 0 
Slight Impairment 7 (18) 9 (18) 0 
Aids 6 (15) 5 (10) 0) 
Aids/chair 12 (30) I8 (37) 11 (69) 
Chair bound 8 (20) 3 (6) 5 (31) 
Total 39 49 16 


I 


Both of these proportions were significantly poorer 
(y°=19-4, P<0-001) than the selected in sample. 
The degree of impaired mobility was closely related 
to the need for orthopaedic and physiotherapy care 
and support. 


Urinary and faecal incontinence. None of the 
selected out patients had normal urinary continence 
and most were managed using napkins. Just over a 
third (35%) of the selected in group have normal 
urinary continence and a normal urinary tract 
(Table 5). This is somewhat lower than the figure of 
55% quoted by Lorber and Salfield.” Most (46% ) of 
the selected in group are still in napkins for some are 
presently too young to be trained to catheterise 
themselves or use a penile collecting device, but in 
due course they should be able to achieve reliable 
social control with these procedures. An interesting 
observation is the reduction in the number in the 
unselected series who had urinary diversions (37%) 
compared with only one child (2% ) in the selected in 
group. This reflects the present policy of reserving 
this operation for patients in whom there is evidence 
of upper renal tract deterioration due to outlet 
obstruction despite surgery to the bladder neck to 
relieve this. Diversion operations are no longer 
performed merely to achieve social continence in 
the absence of renal pathology. Among the selected 
out group, none have faecal continence and all 
either soil or require regular medication or manual 
evacuation, or both. In contrast, just over half of 
both the selected and unselected groups have 
normal continence or regular bowel function with- 
out the use of suppositories (Table 6). 


Epilepsy. Up to one third of children with spina 
bifida and hydrocephalus are liable to seizures,” but 
this study showed that appreciably lower propor- 
tions of children in each group had this complica- 
tion. Further, there seemed to be little difference 
between the groups, with seizures occurring in 8:0% 
of the unselected group, in 4% of the selected in 
group, and in 6% of the selected out group. This 





Table 5 Urinary continence in the three patient groups 

aE 
Unselected Selected in Selected out 
No (%) No (%) No (%) 

Normal 9 (24) 17 (35) 0 

Napkins 15 (40) 22 (46) Il (69) 

Catheterisation 0) 5 (10) 2 (13) 

Diversion 14 (37) 1 (2) 2 (13) 

Penile appliance 0 3 (6) 1 (6) 

Total 38° 48” lo 


I 


"Data on one subject missing. 
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Table 6 Faecal continence in the three patient groups 


Unselected Selected in Selected out 
No (%) No (%) No (%) 
Normal 11 (29) 18 (38) 0 
Regular toiletting 9 (24) 9 (18) 0 
Suppositories/manual 
evacuation 13 (34) 14 (29) 14 (88) 
Soils 5 (13) 7 (iS) l 2 (12) 
Total 38° 4g* 16 


“Data on one subject missing. 


latter figure is of particular interest considering the 
high proportion (87%) of this group who had valve 
dependant hydrocephalus, known to be associated 
with higher rates of epilepsy. 


Upper limb function. Fifty per cent of the selected in 
sample seemed to have normal upper limb function 
on clinical examination, with no clear physical signs 
indicative of abnormality. On three tasks taken from 
the test of motor impairment, however, the 
selected in patients were significantly slower on right 
handed tasks (P<0-001) than they were using their 
left or both hands (P<0-05) in comparison with 
56 non-handicapped controls, matched for sex and 
age attending ordinary schools (Table 7). The 
selected out sample had very significantly slower 
(P<0-005) hand speeds than both the controls and 
the selected in sample. 


Intelligence. The selected in sample had a signifi- 
cantly higher intelligence (P<0-0025) than both 
the selected out sample and the unselected cohort 
(P<0-005). The latter two samples had very 
similar full scale intelligence quotients (IQ), just 
above the upper limit of educational subnormality, 
while the selected in sample had a mean score within 
the low average range of intelligence (Table 8). 
Dividing the IQ scores of the three samples into 
conventional categories shows that the unselected 
and selected out subjects were very similar, es- 
pecially at the extremes of the range, and just under 
half of both groups have an IQ within t e intellectu- 
ally competitive range (80 or more) (Table 9). Three 


Table 7 Hand speed (seconds) on the test of motor 
impairment among selectively treated spina bifida cases and 
matched controls (values, mean (SD)) 


Patient groups Peg board Peg board Simultaneous 
right hand left hand counters 
Selected in (n=44) 32-1 (15-9) 31-8 (18-6) 17-2 (7-1) 
Selected out (n=14) 75-5 (39-7) 60-4 (28-1) 36-2 (21-3) 
Controls (n=56) 21-0 (7-4) 24-6 (11-0) 14-5 (5-2) 


Table 8 Measurement of PENCE i in the three patient 
groups (values, mean (SD)) 


Verbal IQ Performance Full scale IQ 
Unrelected (n=39) 81-4 (20-6) 74-2 (20-6) 75-7 (22-4) 
Sclected in (n=49) 94-3 (16-7)* 91-3 (17-2)* 88-0 (22-2) 
Selected out (n= 16) 82-2 (17-8) 64-5 (15-3)t 73-3 (22-9) 





*nw42; tne il. 


Table 9 Distribution of intelligence in the three 
patient groups 


Patient group 100+ 80-99 50-79 <49 
No (%) No (%) No (%) No (%) 
Unselected (n=39) 6 (15) 12 (31) 15 (38) 6 (15) 
Selected in (n=49) 16 (33) 18 (37) 12 (24) 3 (6) 
Selected out (n=16) 3 (193 4 (23) 7 (44) 2 (3 


children not submitted for immediate surgery but 
with shunted hydrocephalus seem to have fairly 
good prospects, with IQ above 100. A third of the 
selected in subjects, however, also have IQ above 
100 and their incidence of severe mental retardation 
is just under half that of the other samples. One of 
the three severely mentally retarded children had 
hydrocephalus treated with a shunt, but the other 
two had an encephalocele. If patients with encepha- 
locele are excluded, the IQ of the selected in group 
rises to mean (SD), 90-6 (18-9) and a similar 
exclusion among the unselected group increases 
their overall IQ by just two points to 78-6 (20-2). 
None of the children with meningocele in either the 
unselected or selected in series showed evidence of 
mental retardation. 


Discussion 


The management of spina bifida cystica has changed 
over the past two decades. In the 1960s there was an 
enthusiasm for early surgical closure of the back 
lesion followed by prompt insertion of a ventricu- 
loatrial shunt for control of the associated hyd- 
rocephalus. Aggressive management of deformities 
and infections was then undertaken requiring 
numerous operations and hospital admissions.!° In 
the 1970s, a decade of this management showed a 
large number of severely disabled youngsters and 
prompted a review of the wisdom of this treatment. 
A number of articles were published, beginning with 
that of Lorber,' indicating the advantages of selec- 
tion for treatment. Major adverse criteria definable 
at birth have been studied, most requiring no special 
investigations and relating to easily recognised 
physical signs. These-criteria relate, in the main, to 
predictable physical handicaps, although Shurtleff et 


` 
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al'' recommended aggressive treatment of the lesion 
in the presence of good intellectual prognosis, based 
on an estimate of brain mass and the absence of 
infection in the nervous system. The estimate of 
brain mass, however, required invasive techniques 
to obtain the necessary information, but was an 
attempt to select children for surgery based upon 
intellectual prognosis rather than predominantly 
physical criteria. 

It is evident that there are differing survival rates 
and the quality of survival varies from unit to 
unit.2 '''* A source of concern among those caring 
for these children has been the proportion of 
survivors among the group not receiving immediate 
surgery to the back lesion. It is apparent from the 
figures that the criteria being applied for selection 
are not criteria relating to mortality but rather to 
morbidity, whether they be primarily physical or 
intellectual. The criteria for selection applied in our 
own unit are very similar to those universally 
accepted and are based on Lorber’s recommenda- 
tions. We have been reluctant to exclude from 
surgery on the basis of paraplegia alone, and in the 
absence of other adverse criteria. We have found 
that parents of the babies selected out for immediate 
surgery often request that they have the child home 
and it has been our practice to allow them to care for 
their child if they so wish, provided that we feel they 
can manage the care of the unoperated lesion. This 
policy has resulted in a number of survivors being 
presented for further treatment after healing of the 
back lesion. Parents are anxious that the hyd- 
rocephalus be effectively treated and we have 
responded promptly to their request that the child 
be included in a treatment programme. Valve 
insertion rates and the time of insertion of the first 
shunt has thus been very similar in the selected in 
and selected out groups. 

This study suggests that children selected for 
initial closure of their back lesion have better 
mobility at 5 to 7 years of age than those in the 
selected out group, as would be expected from the 
use of the neurological level of the spinal lesion as 
one of the adverse criteria. It is evident also that 
they have better mobility compared with the un- 
selected group. Among those selected in, just over 
one third have urinary continence and normal 
urinary tracts. 

When all the survivors are considered in this study 
it is clear that selection does not decrease the need 
for shunt treatment of the hydrocephalus. Mobility, 
continence, and intelligence, however, are im- 
proved in the selected in group, but not in those 
excluded from initial treatment. The particular 
group designated selected out in this study have 
proved of considerable interest in the light of 


anxiety expressed regarding the long term effects of 
delaying treatment in patients surviving, after an 
initial decision not to operate on the back. Survivors 
in this group are more physically handicapped than 
the other groups, invariably requiring wheelchairs 
for mobility, and are all incontinent of urine and 
faeces. They also have appreciably poorer hand 
function. Although a much higher proportion have 
valve dependant hydrocephalus than the unselected 
subjects, the overall IQ are very similar with 
approximately equal numbers having above average 
scores. Withdrawing or delaying surgery to the back 
lesion does not necessarily increase their risk of 
mental handicap assuming that the hydrocephalus is 
promptly and effectively treated. 


We thank Action Research—The National Fund for Research into 
Crippling Disease for their generous financial support, Gill Beasley 
for coordinating the study; Sarah MacMahon for data preparation 
and Valerie McBroom for computer programming; the children, 
parents. and teachers for their ready cooperation. 
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Long term prognosis of recurrent haematuria 
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Royal Manchester Children’s Hospital 


SUMMARY A long term follow up study of 100 children referred with recurrent haematunria for at 
least one year to two regional paediatric nephrology units is described. The mean duration of 
follow up was 8-2 years. An adequate renal biopsy was obtained in 96 and eight cases of Alport’s 
syndrome and 10 of IgA nephropathy were diagnosed (20% and 26% respectively of the biopsies 
examined by electron microscopy and immunofluorescence). 

Five patients developed end stage renal failure and six hypertension requiring treatment, with 
the occurrence of these complications increasing progressively with increasing duration of follow 
up (1% at five years compared with 12% at 10 years). Adverse prognostic features were 
persistence of microscopic haematuria, proteinuria at presentation, and appreciable changes on 
renal biopsy. Eighty four patients had first degree relatives tested for haematuria; 30% of these 
families had another affected member. With long term follow up recurrent haematuria is 


associated with considerable morbidity and potential mortality. 


Children presenting with what is generally called 
recurrent haematuria or benign haematuria have 
several different underlying diseases. The terms are 
somewhat inappropriate as many of the patients 
have persistent microscopic haematuria between 
episodes of intermittent macroscopic haematuria 
and also because some develop serious complica- 
tions. Although there have been several clinical and 
pathological studies that have emphasised the be- 
nign prognosis; ” their follow up was short and 
most biopsies were performed before the use of 
electron microscopy and immunofluorescence. We 
have studied a large series of children to determine 
the long term prognosis, factors that may help to 
predict prognosis, and the incidence of the different 
diseases underlying this syndrome. 


Methods 


We studied '100 consecutive patients who had had 
frank or microscopic haematuria fcr at least one 
year. They were referred by regional paediatricians 
and local general practitioners between 1967 and 
1978 to supraregional paediatric nephrology clinics 
in Leeds and Manchester. Patients were included if 
at onset they were normotensive, did not have 
oedema, and had normal serum creatinine and C3 
complement values and sterile urine cultures. 
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Patients known to have a family history of Alport’s 
syndrome or renal failure were excluded. Most had 
red or white cell casts on urine microscopy and all 
had normal intravenous urograms. Measurements of 
height, weight, and blood pressure were made; 
urine was tested for blood and protein; and a 
percutaneous renal biopsy was performed in all 
cases. Audiograms were performed initially on 
patients suspected of having Alport’s syndrome, and 
more recently on all patients. Ninety seven speci- 
mens adequate for light microscopy were obtained. 
Many of the patients had their biopsy before the 
routine use of electron microscopy and immuno- 
fluorescent staining. All of the biopsies have been 
jointly reviewed recently by two pathologists (SA 
and ML) to classify them by light microscopy into 
three groups: 

Group 1. Normal or minor changes, showed 
either nil disease, mild mesangial hypercellularity or 
mild mesangial thickening, or both, in up to 20% of 
glomeruli; capsular adhesions in up to 20% of 


glomeruli; occasional global glomerular obsolesc-- 


ence without tubular atrophy or one focus of tubular 
atrophy without glomerular sclerosis. 

Group 2. Focal nephritis, showed segmental 
mesangial hypercellularity or matrix thickening, or 
both, in up to 80% of glomeruli; capsular adhesions 
in up to 80% of glomeruli; epithelial crescents; 


st 


segmental or global glomerular sclerosis; more than 
one focus of tubular atrophy; focal capillary wail 
thickening; focal interstitial inflammatory infil- 
trates. 

Group 3. Diffuse nephritis, showed segmental or 
global proliferative changes affecting more than 
80% of glomeruli. 

Where appropriate, the diagnoses of IgA nephro- 
pathy and Alport’s syndrome were also made. IgA 
nephropathy was diagnosed where immunofluor- 
escence showed IgA to be the predominant immuno- 
globulin detected. Alport’s syndrome was diagnosed 
if there was haematuria and at least two of the 
fcllowing: 

(i) Typical widespread glomerular basement 
membrane splitting and multilayering. 

(ii) Sensorineural hearing loss in the patient. 

(iii) A first degree relative with sensorineural 
hearing loss. (Our usual criteria would also include 
those with a family history of renal failure, though 
such patients have already been excluded from this 
study). 

Ninety seven of the 100 children studied at 
presentation have been followed up within the past 
year, the other three patients who refused full follow 
up consider themselves healthy and are leading 
normal lives. The 97 patients have all been ex- 
amined more than five years after their presentation 
and have had checks on general health, growth, and 
blood pressure; urine testing for blood and protein; 
and plasma creatinine values determined. Approxi- 
mately half of the patients had been discharged from 
follow up having received a good prognosis or had 
outgrown the paediatric clinics. We also tested as 
many first degree relatives as we were able to 
contact, all of whom considered themselves to be 
healthy. 


Results 


Clinical features at onset. Presenting symptoms were 
dark urine only in 55, dark urine and systemic 
symptoms in 30 (abdominal pain, arthralgia, or 
general malaise), and microscopic haematuria as an 
incidental finding in 15. The age of onset was 5 
months to 14 years (mean 7-2 years) with the 
incidence steadily increasing to a peak at 10 years 
and falling away thereafter. There was noticeable 
male predominance (3-25:1) which was present in 
each age group. During the study it became in- 
creasingly clear that the patients had consistent 
patterns of haematuria. These were intermittent 
macroscopic haematuria with persistent microscopic 
haematuria in 56, intermittent macroscopic haema- 
turia with clearing between attacks in 29, and 
persistent microscopic haematuria in 15. The latter 
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group was included as in many ways it resembled the 
other two groups, particularly the group with 
intermittent macroscopic and persistent microscopic 
haematuria. In 68 patients macroscopic haematunia 
was precipitated by recognisable factors—exercise 
in 10, upper respiratory tract infection in 47, and 
either in 11. Severe proteinuria was present in 33 
patients at presentation; 27 (82%) of these had 
intermittent macroscopic with persistent micro- 
scopic haematuria, three (9%) had intermittent 
macroscopic haematuria and three (9%) had 
persistent microscopic haematuria. 


Renal biopsy findings. An adequate biopsy for light 
microscopy was obtained in 96 cases, for immuno- 
fluorescence in 35, and for electron microscopy in 
39. By light microscopy, 36 had normal or minor 
changes, 55 focal nephritis, and five diffuse prolif- 
erative nephritis. Immunofluorescent staining was 
diagnostic of IgA nephropathy in 10 cases (26% of 
those examined by this technique): four of these 
patients had minor changes and six had focal 
nephritis on light microscopy. Eight patients were 
diagnosed as having Alport’s syndrome by com- 
bined pathological and clinical criteria; six of these 
had typical widespread basement membrane changes, 
(15% of biopsies studied by electron microscopy), 
one had focal areas of basement membrane 
suggestive of Alport’s syndrome and associated with 
bilateral sensorineural hearing loss. One patient did 
not have electron microscopy performed but had 
sensorineural hearing loss, a family history of 
sensorineural hearing loss and nephritis, and macro- 
thrombocytopathia. Platelet abnormalities are 
associated with Alport’s or an Alport-like syn- 
drome. Another four children had basement 
membrane changes typical or suggestive of Alport’s 
syndrome but no other suggestive features. Any of 
these children may be firmly diagnosed as having 
Alport’s syndrome in the future. 


Follow up studies 


Clinical findings at the end of follow up 

Sixty three patients still had haematuria and 11 had 
developed serious complications—end stage renal 
failure in five and hypertension requiring treatment 
in six, one of whom had a raised serum creatinine 
concentration of 160 wmol/l. The breakdown of 
complications is shown in Fig. 1. Seventeen patients 
developed or had increasing proteinuria during the 
study, but in 10 this cleared or reduced. The 
complications became increasingly frequent with 
increasing duration of follow up (Fig. 2). Only one 
(1%) of the 100 patients seen five years after the 
onset of haematuria had hypertension, whereas five 
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100 Patients 
Resolved 34 
Continuing problems 66 
Hypertensive no 
haematuria 3 
Continuing haematuria 63 
No other problems 29 
Renal damage 34 
Appreciable Hypertensive with 
proteinuria 27 haematuria 2 
Renal functional impairment 6 
Mild renal insufficiency 
and hypertension 1 
End stage renal failure 5 
Renal Death i 
transplant 4 


Fig.1 Clinical outcome in 100 patients with recurrent 
haematuria. 


(12%) of the 43 patients followed up for 10 years 
had developed hypertension or renal failure. Of the 
100 patients studied, in only 37 had their haematuria 
resolved; 63 continued to have haematuria for more 
than five years. 

Apart from the children with renal failure, growth 
was normal and blood pressure for age was normally 
distributed except for those noted to be hyperten- 
sive. Audiometry was performed in those suspected 
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Fig.2 Prevalence of complications (hypertension or 
chronic renal failure) related to duration of follow up. 


Figures indicate the number of patients followed up at cach time interval. 


of having Alport’s syndrome, and more recently in 
all patients with recurrent benign haematuria. 
Twelve of the 48 patients tested had sensorineural 
hearing loss, seven of whom had Alport’s syndrome. 

An appreciable degree of hearing loss was found 
in 12 patients, seven of whom have Alport’s 
syndrome. In five cases this hearing loss was 
detectable, either clinically or on audiometry, at the 
time of presentation. Ten patients now have a 
degree of hearing loss that is severe enough to 
require a hearing aid. 


Analysis of factors which might help to predict 
prognosis (Table 1) 

Renal biopsy findings. No patients with a normal 
biopsy or minor changes developed renal failure or 
hypertension, all who did exhibited considerable 
changes in biopsy findings (Table 2). None of the 
patients with a type I biopsy and IgA nephropathy 
or Alport’s syndrome has developed complications, 
whereas three with type II or type I biopsies 


Table 1 Factors affecting the prognosis of recurrent haematuria 


No 

; I 3i 

Group I | I Alport's 1 

I IgA 4 

H 43 

Biopsy findings Group H | N Alport’s 7 
H IgA 6 

HI 4 

Group MI { MI Alport’s l 

IMPM 56 

Pattern of hacmaturia | PM 15 
IM 29 

Proteinaria at presentation { eren ' a 


Conninuing Protefnurta at Hypertension End stage 
haematuria end of follow up renal failure 
15 2 0 0 

1 l 0 0 

3 Q 0 0 
30 i4 4° 3 

8 8 1 l 

5 3 i 0 

! i 9 i 

1 1 0 0 
43 17 4 3 

ul 7 0 2 

6 1 2 0 
20 21 2 4 
27 23 4 I 


"One patient had hypertension and a slightly raised serum creatinine value (160 umol/). 


For biopsy classification see text. 


IMPM-= intermittent macroscopic persistent microscopic hacmaturia; PM=persistent microscopic hacmaturia; [M=intermittent macroscopic haematuria. 


ep 


Long term prognosis of recurrent haematuria 423 


Table 2 Summary of patients who developed complications 


Case Pattern of Complication” Time to develop Biopsy 
no haematuria complication (yrs) category 
I IMPM Renal failure 13 HI 

a PM Renal failure 14 [O 

3 PM Renal failure 10 H 

4 IMPM Renal failure 13 H 

5 IMPM Renal failure 16 I 

6 IMPM Hypertension 4 H 

7 IMPM Hypertension ő H 

8 IM Hypertension 8 H 

9 IMPM Hypertensiont 14 U 
10 IMPM Hypertension 8 Bt 
i] IM Hypertension 13 H 


*Patient diagnosed as having Alport’s syndrome on clinical criteria. 


Biopsy diagnosis Electron immuno- 
microscopy staining 
Diffuse proliferative ND Cy IgM 
glomerulosclerosis 
Alport’s syndrome ND -ve 
Focal segmental glomeruloscierosis ND ND 
Focal segmental nephritis ND -ve IgA 
Focal segmental glomerulosclerosis ND ND 
Focal segmental glomerulosclerosls -ve ND 
Alport's syndrome Diagnostic ND 
IgA nephropathy ND IgA 
Focal nephritis ND -ve 
Focal nephritis ND ND 
Focal nephritis ND ND 


tRepresents the patient with hypertension and raised serum creatinine value (160 umob). 
NDanot done; IMPM=intermittent macroscopic persistent microscopic haematuria; PM=persistent microscopic hacmaturia; IM=intermittent macroscopic 


hacmaturia. 


associated with these conditions did. This may be 
because the biopsy was performed at an earlier stage 
in the disease and complications may develop with 
time. Type II and type III biopsies were associated 
with a higher incidence of continuing haematuria; 
52% of patients with type I compared with 70% of 
patients with type II or III biopsies had haematuria 
at the end of follow up. Type II and III biopsies 
were also associated with a higher incidence of 
proteinuria at the end of follow up; this was found in 
8% of patients with type I biopsies compared with 
34% of patients with type H or HI biopsies. Another 
important finding concerns the four patients who 
developed complications associated with focal seg- 
mental glomerulosclerosis, they represent 36% of 
the patients who deteriorated. Three of the patients 
who developed complications (cases 9, 10, and 11 in 
Table 2) did not have firm clinicopathological 
diagnoses, though it should be noted that none of 
these patients had all three modalities of biopsy 
examination. These differences in prognosis be- 
tween the histological groups are not explained by 
differences in duration of follow up as they were 
followed up for a similar duration. 


Pattern of haematuria. Patients with each of the 
three disease patterns developed complications. 
Only those with persistent microscopic haematuria 
with or without intermittent macroscopic haema- 
turia, however, progressed to end stage renal 
failure. The prognosis for these patients was also 
worse in other respects: 76% and 73% of patients 
with intermittent macroscopic and persistent micro- 
scopic haematuria and persistent microscopic 
haematuria respectively continued to have haema- 
turia (haematuria detected in the previous year) 
compared with 20% with intermittent macroscopic 
haematuria. Similarly, 30% and 46% of patients 


with these first two patterns of haematuria respect- 
ively had proteinuria at the end of follow up 
compared with 3% of patients with intermittent 
macroscopic haematuria. Patients with intermittent 
macroscopic haematuria were less likely. to develop 
renal failure or to have continuing haematuria or 
proteinuria at the end of follow up. Intermittent 
macroscopic haematuria seems to be associated with 
a better prognosis than persistent microscopic 
haematuria with or without intermittent macroscopic 
haematuria. The differences in prognosis are not 
due to differences in duration of follow up as these 
were similar. 


Proteinuria detected at presentation. Four of the five 
patients who developed end stage renal failure had 
proteinuria detected at presentation, though a simi- 
lar proportion (6%) in the three groups developed 
hypertension. Proteinuria at presentation was also 
associated with a higher incidence of continuing 
haematuria (60% compared with 40% who did not 
have proteinuria). Similarly, as expected, patients 
with proteinuria at presentation had a higher inci- 
dence of proteinuria at the end of follow up (64% 
compared with 34%). Patients who had proteinuria 
at presentation had a worse outcome—they were 
more likely to develop renal failure and have 
continuing haematuria and proteinuria at the end of 
follow up. This difference could not be explained by 
difference in the duration of follow up. 


Family testing. Urine tests were performed on 274 
first degree relatives of 84 patients. Twenty five of 
these families had at least one other affected 
member. Affected members of two generations 
were often found. The prognosis was not related to 
the presence of an affected family member; there 
was no particular pattern of haematuria in the index 
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cases, nor was there a particular histopathological 
picture. No child with IgA nephropathy had an 
affected relative and two of the eight patients with 
Alport’s syndrome did not have an identified 
affected relative. 


Precipitating factors. Prognosis was not related to 
the presence or absence of precipitating factors in 
the attacks of macroscopic haematuria. All the 
patients with IgA nephropathy and half of the 
patients with Alport’s syndrome had precipitating 
factors in some of their episodes of haematuria. 
Precipitating factors occurred in intermittent macro- 
scopic haematuria with or without microscopic 
haematuria and with each histological category. 


Associated symptoms. Prognosis was not related to 
the presence of associated symptoms. IgA nephro- 
pathy was particularly associated with systemic 
symptoms in six of 10 patients affected. These were 
abdominal pain in five, general malaise in three, and 
vomiting in two. Each pattern of haematuria and 
each biopsy category had patients with systemic 
symptoms. 

In view of the small numbers of patients develop- 
ing complications none of the prognostic factors 
tested achieves statistical significance by x? testing, 
with P=0-05. This means that the nuli hypothesis is 
not excluded, that is all of these differences may be 
due to chance. 


Discussion 


The prognosis for this group of children was 
considerably worse than in other reported series,‘~’ 
and worse than most paediatricians would expect. 
There are several possible explanations: the dura- 
tion and completeness of follow up, the inclusion of 
patients only if they had had haematuria for more 
than one year, or our referral pattern. The duration 
of follow up is clearly important as shown by Fig. 2 
with increasing morbidity and potential mortality 
after five years. This morbidity is likely to increase 
still further in several adolescent boys with Alport’s 
syndrome and increasing proteinuria who are likely 
to develop renal failure. Many of the patients were 
not being followed up by us, they had either been 
discharged with a good prognosis or referred to 
adult nephrologists who did not necessarily inform 
their paediatric colleagues of any complications. 
These organisational problems may lead to an over 
optimistic impression of the condition. We included 
only patients who had had haematuria for more than 
one year because we felt that they were most likely 
to have appreciable morbidity and to warrant a renal 
biopsy. The children were referred to us and were 


not detected by population screening as in some 
other studies.° 1° Screening is likely to find a more 
mildly affected group. The population served by our 
two centres is approximately 8-5 million so the 
referring doctors will not have referred all of their 
patients with haematuria, only those they were most 
concerned about. 

The factors associated with a poorer prognosis 
were severe changes on renal biopsy, persistent 
microscopic haematuria with or without intermittent 
macroscopic haematuria, and proteinuria at pres- 
entation to the nephrology centre. A normal biopsy 
or minor histological changes were associated with a 
good prognosis. Three modality examination of the 
biopsy would seem to be mandatory in order to 
obtain the maximal amount of diagnostic informa- 
tion. Only three patients who developed complica- 
tions did not have a firm clinicopathological diagno- 
sis and none of these had all biopsy modalities 
examined. A surprising feature of the review of the 
histopathological findings was the number of cases 
with the appropriate study who had IgA nephro- 
pathy or Alport’s syndrome. Whether biopsies were 
examined by electron microscopy or immuno- 
fluorescence depended upon whether the biopsy was 
undertaken after these techniques became available. 

Alport’s syndrome is difficult to diagnose, es- 
pecially without electron microscopy, in view of the 
variable timing and severity of the associated 
features. Alport described the association of familial 
nephritis and deafness’! and we have used this with 
the more recently described basement membrane 
changes as the basis of our diagnostic criteria. 

Persistent haematuria is likely to be associated 
with a continuing pathological process, whereas 
intermittent haematuria may be associated with an 
intermittent insult with periods of repair in between. 
Alternatively, persistent haematuria may represent 
more serious disease since all those with Alport’s 
syndrome had persistent microscopic haematuria 
with or without intermittent macroscopic haema- 
turia. The poorer prognosis of children with micro- 
scopic haematuria may be partly due to its association 
with Alport’s syndrome. Proteinuria at onset was 
also associated with a poorer prognosis. 

Benign familial haematuria is a term used to 
describe a dominantly inherited condition associated 
with haematuria with or without proteinuria often 
associated with thinning of the glomerular basement 
membrane and a good prognosis.'*"'* Some patients 


in this study had affected first degree relatives both 


with and without proteinuria, with various patterns 
of haematuria, and changes on renal biopsy; some of 
whom developed complications. Both Habib!> and 
Dische’® have suggested that renal impairment may 
occur in patients showing thinning of the glomerular 
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basement membrane. We feel that benign familial 
haematuria is likely to represent a group of different 
inherited diseases as has been suggested by Doherty 
et al. 

Severe clinical deterioration remains difficult to 
predict, particularly if someone with entirely normal 
renal function and absence of proteinuria for many 
years subsequently progresses, often rapidly, to end 
stage renal failure. We suggest that all children with 
this syndrome should have regular long term follow 
up with a check on blood pressure and renal 
function to detect complications and enable treat- 
ment to be given as early as possible. We advocate 
renal biopsy for patients who have had unexplained 
recurrent haematuria for more than a year for 
prognostic information, particularly when persistent 
microscopic haematuria is present and when pro- 
teinuria is detected at presentation. 

It is interesting to speculate how many adult 
patients presenting with renal failure with changes 
suggestive of chronic glomerulonephritis may have 
had this syndrome associated with microscopic 
haematuria in childhood. 


We thank Mrs W A Pearson for secretarial help and Drs M Mason 
and G Scott for assistance with histological work. 
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Familial juvenile nephronophthisis, Jeune’s 
syndrome, and associated disorders 
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AND C CHANTLER 


Evelina Children’s Department, Guy’s Hospital, London and Department of Radiology, 
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SUMMARY Fourteen patients with familial juvenile nephronophthisis are described, eight of 
whom displayed one or more additional disorders. One boy with short limbed dwarfism and an 
abnormal chest was considered to have Jeune’s syndrome; review of the published reports 
supports the view that nephronophthisis is the principal cause of renal failure in this disorder. 
Another patient with renal failure and retinitis pigmentosa at presentation developed progressive 
neurological and neuromuscular impairment leading to the discovery of ragged red fibre disease 
(mitochondrial cytopathy). Cardiomyopathy was present in this and one other patient. 
Tapeto-retinal degeneration, hepatic fibrosis, cerebellar ataxia, and oculomotor apraxia were 
among the other disorders encountered. Three patients presented in extremis with acute heart 
failure and irreversible oligo-anuria and this complication developed in another child who was 


already known to have nephronophthisis. Awareness of this disease and its associations is 


important for early diagnosis and appropriate management. 


Familial juvenile nephronophthisis, first described 
in 1951,! is a chronic disease characterised clinically 
by polyuria, growth failure, and invariable progres- 
sion to renal failure during childhood.’ In the early 
stages of the disease there may be little or no 
morphological abnormality of the kidneys but later 
medullary cysts may form, while biopsy shows 
noticeable tubular atrophy, severe interstitial 
damage, and secondary glomerular obsolescence.” 3 
The condition is inherited as an autosomal recessive 
and there may be a family history of consanguinity.” ? 

In recent years various abnormalities affecting 
other systems have been found in association with 
familial juvenile nephronophthisis. These include 
skeletal abnormalities,’ hepatic fibrosis,> "° tapeto- 
retinal degeneration, ‘© cerebellar ataxia,‘ 6 10 15 
and mental retardation.! ? P !5 The condition has 
also been found in association with ragged red fibre 
disease (mitochondrial cytopathy), a disease com- 
plex in which neuromuscular involvement is a 
predominant feature. '® 

Although renal involvement in Jeune’s syn- 
drome (asphyxiating thoracic dystrophy) is well 
described,- a direct link with familial juvenile 
nephronophthisis is not widely . recognised. Simi- 
larly, the bony abnormalities associated with the 


latter disorder have not been linked with Jeune’s 
syndrome, except on one occasion.” 

We report on 14 patients with familial juvenile 
nephronophthisis seen at Guy’s Hospital since 1971, 
eight of whom had additional disorders. The series 
includes a child with an abnormal chest and short 
limbed dwarfism who presented with acute circula- 
tory overload and in whom a retrospective diagnosis 
of Jeune’s syndrome was made. The link between 
familial juvenile nephronophthisis and Jeune’s syn- 
rome is discussed, and the published reports on the 
renal lesion in Jeune’s syndrome are reviewed. We 
also describe an association between familial juv- 
enile nephronophthisis and cardiomyopathy in two 
patients, one of whom had mitochondrial cytopathy. 


Patients 


Table 1 gives the relevant clinical data on the 14 
patients with familial juvenile nephronophthisis. 
The diagnosis was established by percutaneous or 
open renal biopsy in all cases. Histological require- 
ments for diagnosis included the presence of diffuse 
tubulo-interstitial damage with tubular atrophy and 
moderate round cell infiltration together with a 
variable degree of glomerular sclerosis and fibrosis. 
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The presence of medullary cysts was net a diagnostic 
requirement especially as these are mest unlikely to 
be detected on a biopsy.* Two patients (cases 10 and 
11) are siblings while case 7 had a brother with this 
disorder and retinitis pigmentosa who died age 10 
years. The parents of case 5 are from Pakistan. and 
cases 10 and 11 are Turkish Cypriot; all the other 
patients are of British extraction. Eight of the 14 
patients had one or more additional disorders and 
five of the more complex case histories are given in 
detail. 


Case 1. This child was noted to have an oddly- 
shaped chest from birth but there was ro respiratory 
difficulty and it was not until his second year that 
short stature became apparent. Detailed radio- 
logical investigation at this time showed a dyschon- 
droplasia of indeterminate type. He then presented 





. ; = 


aged 6 years with a six week history of progressive 
oedema, oliguria, and cough; nocturia had been 
present since he was 2 years old. He was severely 
hypertensive (initial blood pressure 210/180 mm Hy) 
with gross circulatory overload and pulmonary 
oedema and irreversible oligo-anuria. 

Investigation showed no anaemia. urinary ob- 
struction, or vesico-ureteric reflux: renal ultrasound 
showed small kidneys with poor cortico-calyceal 
differentiation but no medullary cysts. Percutaneous 
renal biopsy (Fig. 1) showed hypertrophy of arteries 
and arterioles consistent with hypertension; appreci- 
able tubular atrophy, interstitial fibrosis. and lym- 
phocytic infiltrate; and many glomeruli were either 
sclerotic or showing periglomerular fibrosis. The 
appearances were consistent with familial juvenile 
nephronophthisis. 

Liver biopsy was performed because of persisting 
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Fig. 1 Renal cortex from patient in case ] showing one glomerulus (G) obsolescent, and another with periglomerular 
fibrosis. There is a thickened arteriole (A), extensive loss of tubules, and a patchy lymphocytic 


infiltrate. (H and E x250). 
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hepatomegaly and showed a mild patchy portal tract 
fibrosis with bile duct proliferation, consistent with 
mild hepatic fibrosis. Fundoscopy showed pigment 
speckling in the periphery with no rise in activity en 
the electroretinogram during dark adaptation sug- 
gestive of rod degeneration, but this latter abnor- 
mality resolved after successful transplantation. The 
heart size remained large after the hypertension and 
circulatory overload had resolved and the echocar- 
diogram showed a poorly contracting left ventricle 
with dyskenesis. Three months after transplantation 
the charges were still evident but less noticeable. 

Hypertension has subsequently recurred and the 
aetiology of the cardiomyopathy remains uncertain. 
Muscle biopsy was carried out to exclude mitochon- 
drial cytopathy, and was normal. 

The patient’s general appearance is shown in Fig. 
2. Unusual features apart from extreme short 
stature (—4SD) include an elongated and cylindrical 
chest with sternal prominence, inframammary con- 
cavity, and costal flaring giving a bell shaped 
appearance; short limbs affecting the proximal 





Cie 


Fig.2 Case 1, showing abnormal chest shape, short upper 
limbs especially proximally, and bowing of the thighs. 
Tenchkoff peritoneal dialysts catheter in situ. 


bones particularly; bowing of thighs, and short 
stubby fingers. 

Radiographs taken at 15 months and 6 years of 
age showed similar abnormalities with more notice- 
able metaphysial changes latterly. In the chest there 
was a decrease in antero-posterior diameter with 
irregularity of the rib ends. Hand radiographs 
showed short bones and cone shaped epiphyses. 
There was squaring of the iliac bones with reduced 
acetabular angles and medial spurs (Fig. 3). The 
long bones showed shortening, most marked 
proximally. The scapulae were small and there were 
metaphysial irregularities of the distal humeri while 
the proximal femora showed metaphysial irregu- 
larity with streaky areas of sclerosis and translucency 
(Fig. 3). The skull and spine were normal. Both the 
external and radiological features were consistent 
with Jeune’s syndrome. 


Case 2. This child presented with failure to thrive at 
8 months and subsequently developed non-specific 
anaemia. Retinitis pigmentosa was diagnosed when 
she was 5 years old, and by 8 years she was in 
chronic renal failure with severe growth failure. 
Renal biopsy showed severe tubular atrophy with 
occasional cystic dilatation, global sclerosis of some 
glomeruli, and increased mesangial matrix in others. 
The appearances were consistent with familial 
juvenile nephronophthisis. Eighteen months later 
the child received a cadaver transplant but by this 
time she had become ataxic with behaviour 
problems, recurrent convulsions associated with 
hypocalcaemia and unrecordable parathormone 
concentrations, and a grossly abnormal electro- 
encephalogram. The graft functioned well but the 
child’s health pursued a downward course and she 
developed deafness, worsening ataxia, Cataracts, 
diabetes mellitus, ophthalmoplegia, and muscle 





Fig.3 Case /, pelvic radiograph showing metaphystal 
dysplasia of proximal femora and reduced acetabular 
angles. 
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wasting. Muscle biopsy was performed, electron 
microscopy of which a the characteristic 
changes of ragged red fibre disegse (mitochondrial 
cytopathy). Computed tomography of the head 
showed cerebral and cerebellar atrophy. Fifteen 
months after transplantation she developed cardiac 
failure, the echocardiogram showing very poor left 
ventricular contractility, and she died one month 
later. Necropsy showed atrophic kidneys with no 
medullary cysts, relatively well preserved glomeruli, 
but gross tubular atrophy; minor non-specific 
changes in the transplanted kidney; atrophy of the 
pancreatic islets; morphologically normal parathy- 
roid glands; and the dilated heart with pale myo- 
cardium. 


Case 3. This boy was noted to shake his head when 
fixing on an object at 4 months of age and 3 years 
later a diagnosis of cerebellar ataxia and Cogan’s 
oculomotor apraxia was made. Polyuria, polydipsia, 
and short stature were noted at 6 years and he was 
found to be in chronic renal failure. Open renal 
biopsy showed pinpoint cortical cysts and histology 
was consistent with familial juvenile nephronoph- 
thisis. Two years later he required dialysis, and after 
undergoing host nephrectomy for hypertension he 
received a live donor graft. He is currently well after 
a second graft. His neurological symptoms are 
minima! and muscle biopsy has not been performed. 


Case 4. This patient was found to have an tron 
deficiency anaemia when he was 2 years old and 
shortly after this hepatosplenomegaly was noted. 
Percutaneous cholangiogram showed a normal bili- 
ary system, while liver biopsy showed bile duct 
proliferation with mild portal inflammation. At this 
time the plasma creatinine value was 65 pmol/l. He 
was admitted to hospital six months later with a four 
day history of dyspnoea and was found to be 
severely hypertensive (blood pressure 240/120 
mm Hg) with anaemia (haemoglobin 5-9 g/dl) and a 
plasma creatinine value of 500 pmol/l. Renal biopsy 
showed sclerosis of 50% of the glomeruli examined 
but little abnormality in the rest, while there was 
severe diffuse interstitial fibrosis with round cell 
infiltration. The histology was compatible with 
familial juvenile nephronophthisis. He received a 
transplant from his mother which has functioned 
well. Hypersplenism, severe enough to limit the use 
of azathioprine, became an increasing problem, 
however, and when he was 8 years old splenectomy 
was performed. At operation grade I varices and a 
cirrhotic liver were noted. 


Case 5. This child was noted to have a poor appetite, 
polydipsia, polyuria, and nocturia from 18 months 


of age. At 4 years short stature and severe anaemia 
had developed and investigations showed advanced 
chronic renal failure. Renal biopsy showed changes 
consistent with familial juvenile nephronophthisis. 
Four months later, she was admitted to hospital with 
sudden onset of severe breathlessness after a three 
day history of cough. There were clinical signs of 
severe circulatory overload with pulmonary oedema 
but peripheral oedema was only slight, and blood 
pressure was 120/70 mm Hg. A chest radiograph 
showed cardiomegaly and pulmonary oedema. 
After a short period of peritoneal dialysis and 
ventilation, the signs of circulatory overload re- 
gressed but oliguria persisted, the heart remained 
large, and the echocardiogram repeatedly showed 
poor myocardial contractility. Muscle biopsy showed 
no evidence of mitochondrial cytopathy and there 
was no clinical sign of retinal or hepatic disease. 

She received a cadaver transplant which has 
functioned well, and over a two year period her 
heart size has returned to normal. 


Discussion 


The presenting features in our series of patients are 
consistent with those described in standard accounts 
of familial juvenile nephronophthisis.? > Insidious 
onset of renal failure, usually with a preceding 
history of polyuria, polydipsia, and growth failure 
were noted in most cases, but three children 
presented acutely with circulatory overload and 
irreversible oligo-anuria, while a fourth, who was 
known to have familial juvenile nephronophthisis, 
developed acute pulmonary oedema requiring ven- 
tilation. This sudden development in the course of 
the disorder is well documented both as a presenting 
feature and a cause of sudden death, showing the 
importance of early diagnosis and careful surveill- 
ance in these patients. 

Of the many disorders described in association 
with familial juvenile nephronophthisis, those 
most commonly reported have been skeletal 
abnormalities,+7 hepatic fibrosis,> 1° ta eae 
degeneration,“ cerebellar ataxia,‘ © 1° '5 
mental retardation. ° '* +5 In this series all of tee 
abnormalities were encountered with the exception 
of mental retardation (although case 2 became 
demented as part of her neurodegenerative condi- 
tion). Cerebellar ataxia was a mild feature in case 3 
and occurred as part of the mitochondrial cytopathy 
complex in case 2. The association of ulcerative 
colitis in case 8 may well be coincidental. 

A wide spectrum of skeletal abnormalities have 
been reported in patients with familial juvenile 
nephronophthisis. In the siblings described by ` 
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Mainzer,* cone shaped epiphyses were found, 
together with metaphysial dysplasia of the proximal 
femora in the younger subject, while radiology on 
the patients of Bodaghi’ showed additional abnor- 
malities of the iliac bones and acetabulum. 

Shah” described three patients, all of whom died 
from the disorder, who displayed short limbs and 
thoraco-pelvic-phalangeal dystrophy characteristic 
of Jeune’s syndrome. In one of these patients, who 
was described originally by Chakera and subse- 
quently by Robins et al,” the diagnosis of Jeune’s 
syndrome was made retrospectively. The concept of 


` partial expression of the skeletal features | in Jeune’s 


syndrome is supported by Shokeir,’® who observed 
minor chest and hand abnormalities in three rela- 
tives of a family with affected subjects, and by 
Oberklaid et al, who described a 15 year old boy, 
two of whose siblings had some respiratory difficulty 
at birth, persistently small chests, and iliac abnorma- 
lities in one. The skeletal abnormalities in case 1 
seem fully consistent with Jeune’s syndrome, 
although the pelvic changes are not pronounced. 

In 1955 Jeune” described two siblings who died in 
infancy from respiratory failure due to thoracic 
dystrophy. Associated features were short stubby 


hands with cone shaped epiphyses and trident 


shaped iliac bones, while subsequent development 
of short limbed dwarfism with metaphysia! dysplasia 
has since been recognised. Since Jeune’s original 
description survival beyond infancy has been well 
documented, the thoracic abnormality showing 
relative improvement, with an increased tendency 
towards chest infections but no late deaths from 
respiratory failure. The development of chronic 
renal failure, however, has become an increasingly 
recognised complication in subjects escaping death 
from respiratory failure in infancy. 

Table 2 summarises the clinical features and renal 
pathology of patients from seven series of case 
reports on Jeune’s syndrome. The cases can be 
broadly classified into two groups: babies dying soon 
after birth or in infancy owing to respiratory failure, 
with necropsy evidence of renal disease: and older 
children in whom covert renal disease was found or 
in whom chronic renal failure occurred. In the first 
group varying degrees of tubular dilatation some- 
times resulting in cortical cysts were frequently 
found, while Bernstein'? describes an infant with 
cystic dysplasia and another with diffuse cystic 
disease. In the second group all patients showed 
tubular atrophy, interstitial fibrosis and infiltration, 
and glomerular sclerosis. Four of the authors 
mention the similarity to nephronophthisis, although 
Gruskin” found the degree of glomerular disease to 
be in apparent excess of the tubular damage. 
Hepatic fibrosis, usually mild, was frequently noted, 


while four of Gruskin’s patients and Edelson’s”’ 
case showed retinal pigmentation. 

Although the renal lesion in Jeune’s syndrome 
seems to be heterogeneous, with various forms of 
dysplasia predominating in infancy and early child- 
hood, we believe the progressive lesion found in 
older subjects to be indistinguishable from that of 
familial juvenile nephronophthisis. This concept is 
based not only on consideration of the renal 
histology which is basically that of a diffuse tubulo- 
interstitial nephropathy with no pathognomonic fea- 
ture, but also on other featurés common to both 
disease complexes such as hepatic fibrosis, retinal 
pigmentation, and autosomal recessive inheritance. 
This intriguing overlap is not necessarily restricted 
to familial juvenile nephronophthisis and the Jeune 
syndrome. Tapeto-retinal degeneration, polydactyly 
(a recognised feature in Jeune’s syndrome), auto- 
somal recessive inheritance, and a renal lesion which 
may closely resemble familial juvenile nephronoph- 
thisis or medullary cystic disease are all found i in the 
Laurence-Moon-Bardet-Bied! syndrome.” Further 
systematic study of patients with these poorly 
understood disorders is required to clarify the links 
between them. 

We also suggest that the skeletal abnormalities 
described in familial juvemle nephronophthisis 
might be considered as variable expressions of the 
Jeune syndrome and that subjects presenting with 
this type of short limbed dwarfism be kept under 
close renal surveillance. The disorder seems a 
common complication in patients with -Jeune’s 
syndrome who survive infancy, although there is one 
report of an adult with Jeune’s syndrome,”” while 
the {5 year old patient in Oberklaid’s series was well 
with no evidence of renal disease.” By contrast 
skeletal abnormalities in children presenting with 
familial juvenile nephronophthisis seem to consti- 
tute one of the less common disease assoctations. 

The spectrum of severity in hepatic fibrosis 
accompanying this disorder is evident in our series; 
case | displaying only slight hepatomegaly with mild 
portal fibrosis on biopsy whereas case 3 has severe 
hepatic fibrosis with portal hypertension. Although 
case 3 required dialysis before his third birthday, his 
hepatic histology is dissimilar to that seen in a Series 
of patients recently described (R Habib personal 
communication) all of whom had renal enlargement, 
histology compatible with familial juvenile nephro- 
nophthisis, and end stage renal failure before 2 years 
of age. 

The tapeto-retinal degeneration described first by 
Senior'' and then Loken" in association with familial 
juvenile nephronophthisis encompasses optic atro- 
phy with blindness dating from infancy'* and pig- 
mentary retinopathy with variable progression and 


7 


Donaldson, Warner, Trompeter, Haycock, and Chantler 


432 


SN 


vopornusid 
OULOM 


SN 


SN 


‘saBuayp snoiqy pur epreydsXp asi) 
SOSA POPE YON Uys 
pumos uos ‘somnqny peurs ‘soman 
POls{Ip jeuuouqes pawoys wore pofnusp sea 
‘emuAtpuered pua Jo uouonp pue Jaunos 
‘Fagy ueno poses 
Appeapmjuscuos Aq popanoiumns smani 
pounga pue anss) DANIO. B00] JO 
wWnowe peswanuy ‘sÁ rengn pue epmromojr) 


i 'pmuswofd Jo vopesuetionp 
pug “OTP RS FUT [RRO PUNO “smOIGY 
pupunu sanyyyp Buu semsdeouay 


ssor 
pue Supiecs mepruamora ‘somga, panic 
"WOPLEVELTP ING, pospe PN 
“Aqdosye nqa 
PUY solos IBlNigUoss Buurg [esoesayy 
'uonmejp may yds “Surmsyoy eues 
‘spoig Iemuanos 
J¥O} ‘uoperep poe Aqdone mengn], 
i Asdoiq ON 
'Aqdone meman asas pire GoITeN yu 
p30 ponor pa ssaqy pEppsiou araa mayid 
“saucy onsi 
Juraoys AR) IWO GLA VALUT 
1130 pmo ‘Aqdone mgn ‘oqu enpu] 


ewerdzáp anst-) 


"TRISMIO]S Jo sporos PEDO) pure somqn) PESO 
Jo DON eIB EP reman pa aseos onsho sng] 
SLON PALO paye 

upang VAS IUNAM-OIEAA ELSIE 


‘Aqdode pie stsolops JEMUJWOS JO sBare UOS 


omaq pomnjoauoo wog Surse ssi wyo 


NO83) [DUDY 


"anje; Aoede 
puu peua W pad 'spuowu çy e 
apwan ‘Amap Aionendsay 


ERIEIN 
'uoruouadsy ‘enuoeuy 


amje) 
Astoywipdsar JO poi] 


'uopnundsusn Junreme orqa stsApeqp 


[ReuOIIed UO p3p [Ty “] 388 ur 
worusuxdAg yya ome) wua 
MUP pus ampe npn aarun 
‘anpe IBPPIES JO pricy ‘aukupuss 
moouey [eared “epnu9}0id 
‘pajep JuneNnuasucd uy) 


SN 

'ampe puas Nuoro Aq 
Panoyo} 1293p Funyerqusouo0s sup) 
“SHOPpeS mqm RUS Peta 


‘Swope Jeq [wuss pauros 


‘ampe SIPIED BasadUod Jo PHA 
“QUT]FR} FRUIT STUOIED AQ POMO}}O] 


‘srBod 7 pode joojop Fupesjws0ueS ouin) 


SN 


shoupyy poSrequs 
sampes Asoyesidsoyy 


sauntoaf pony) 


PAP=} PAUS JUIN ‘pores JOU=SN 


BIBS Cf 


suBad oy 
sR E4 
ENOR Zt 
ryanna C4 

l syam OI} 
PCW OT 4 


SIRIA £} 
siva yi 
SIEM Q4 


syUOW FT} 
sÁep ZZi 


smoy cet | 


sy 


5 PL61) 

fd ke 

US HAW] 

gi (1L61) P V 
sAOYS 


sioymy 


awMoipuds Saunar yna Sjuatod ut KZoj0}s1Yy puaa pun Saanjoaf joonan Z aAQLL 


Familial juvenile nephronophthisis, Jeune’s syndrome, and associated disorders 433 


handicap. In this series case 7 has tunnel vision but 
reasonable acuity, case 6 has severe myopia but no 
visual defect, and case 1 has asymptomatic pigment 
speckling of the retinae. Case 2 was found to have 
pigmentary retinopathy in the early stages of her 
illness but subsequently developed other features 
which led to the diagnosis of mitochondrial cyto- 
pathy. 

The association between familial juvenile nephro- 
nophthisis and mitochondrial cytopathy—a disease 
complex featuring ophthalmoplegia, ptosis, pigmen- 
tary retinopathy, cerebellar ataxia, deafness, weak- 
ness, and neurodegeneration was briefly mentioned 
in the series of Egger et al.'® In fact the child 
mentioned in an addendum to Egger’s paper is case 
2 in our series. The authors also described three 
other children with progressive renal disease, one of 
whom died age 3 years in renal failure. Renal biopsy 
from this patient showed severe diffuse segmental 
glomerulosclerosis and tubular atrophy. The other 
patients were not biopsied but both had renal failure 
and in one the presenting features included polydip- 
sia, polyuria, constipation, and a Fanconi syndrome. 
The outcome in patients with mitochondrial cyto- 
pathy is poor and we would advise muscle biopsy in 
patients with familial juvenile nephronophthisis and 
neuromuscular symptoms. 

Cardiomyopathy was found in case 2 in the 


. context of mitochondrial cytopathy but occurred as 


an isolated feature in case 5, whose muscle biopsy 


_was normal. Cardiomyopathy has not been reported 


previously in association with this disorder but, as 
mentioned above, the sudden development of acute 
congestive heart failure in familial juvenile nephro- 
nophthisis is well recognised. While the circulatory 
overload in such cases may be purely secondary to 


oliguric renal failure, an unrecognised cardiomyo- . 


pathy could be a contributory factor in some 
intances. 

The coexistence of familial juvenile nephronoph- 
thisis and the various skeletal, hepatic, retinal, and 
neuromuscular disorders described in this paper is 
probably more common than is generally appreci- 
ated. A wider awareness of the association would 
promote earlier investigation and diagnosis of chil- 
dren at high risk, avoiding the late and potentially 
catastrophic presentation seen in several of the 
children in this series. 


We thank Dr R B Hartley for his comments on the renal histology 
of case 1, Dr R Habib for reviewing the hepatic and renal histology 
‘of case 4, and Valerie Hayne for typing the manuscript. 
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Portable bedside microcomputer system for 
management of parenteral nutrition in all age groups 
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Pharmacy Department, Birmingham Children’s Hospital and Department of Paediatrics and Child Health, 
University of Birmingham 


SUMMARY A microcomputer program has been designed to provide comprehensive assistance 
to the clinician in prescribing parenteral nutrition in children of all ages. It is implemented on a 
fully portable, independent machine that can be taken to the bedside anywhere in the hospital. 
The user is guided through a standardised prescribing process based on a well tried protocol and 
taking into account the patient’s age, clinical condition, concurrent parenteral infusions, 
laboratory findings, and enteral intake. A printout is produced for insertion into the patient's 
clinical record, giving all concerned in the care of the child a clear, legible record of when, how, 
and by whom the prescription was calculated. The user can review and amend the proposed 
prescription before printing, giving ultimate control to the prescriber, not the computer. 

The system saves time by performing accurately the necessary calculations, and provides 
financial savings by reducing wastage of parenteral nutrition during the re-introduction of enteral 
feeding. 


The requirements of children needing nutritional eight to 12 patients each day, spread throughout the 
support may be met by various combinations of hospital and ranging from preterm neonates to 
parenteral and enteral nutrition. Many factors affect young adults. All have at least one other medical 
parenteral nutrition requirements such as the clini- team involved in their care and this makes good 
cal condition and the use of treatments such as communications vital. No computer facilities exist at 
phototherapy or infrared heat. Most patients receiv- ward level. A locally developed, pharmacy based 
ing parenteral nutrition also have concurrent system has been in use since 1981." The system, 


intravenous infusions. based on an Apple II machine, fitted with two 51⁄4” 
The use of computers for parenteral nutrition floppy disk drives and two printers, is not portable. 
calculations and record keeping has been widely We describe a portable microcomputer system 


reported since 1975. Ward based systems,’ * are designed to provide comprehensive assistance to the 

concerned with data storage and retrieval,” or prescriber at the bedside. 

guiding the operator through a clinical assessment to 

arrive at calculated requirements.” ’ Pharmacy Materials and methods 

based systems ” calculate the mix of various stan- 

dard ingredients that will provide the patients The system selected provides 32k bytes of user 

requirements and print all the necessary documenta- memory on an EPSON HX-20 microcomputer with 

tion. The former system obviously requires either a memory expansion unit, a 20 character X4 line 

large computer with terminals on every ward’ > ora liquid crystal display, a miniature printer, and a 

dedicated computer system situated on the same — microcassette recorder which is under full software 

ward as the patients receiving parenteral nutrition.” 7 control. The purchase price of the entire system Is 

It has been our experience that prescribers prefer to less than £600. The program is written in the 

perform calculations manually on the ward rather — Microsoft/EPSON version of BASIC supplied with 

than carry all the necessary information to a remote the machine. 

computer. The program provides a detailed clinical assess- 
At this hospital, the Nutritional Care Team ment of the patient, the amount and content of 

prescribes and supervises parenteral nutrition for concurrent infusions, and the volume and consti- 
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tuents of any enteral intake. It then selects the 
correct parenteral nutrition requirements from a set 
of 14 standard tables,!°'’ and offers suggested 
modifications based on the information provided. A 
printout (Figure) is then produced for insertion into 
the patient’s clinical record showing the date and 
time of the assessment, the identity of the pre- 
scriber, and’ the factors taken into account in 
arriving at the prescription. 


Running the program. The system recognises a list 
of authorised users who each have a LOGIN code. 
This is not intended to be a security system, it 
merely allows the operator to be identified on all 
printouts from the machine. 

When a LOGIN code is entered, the machine 
greets the user and prints a list of patients currently 
recorded in the machine. The system stores the 
name, registration number, and full details of the 
last recorded clinical assessment for up to 10 
patients at a time. These details are held overnight 


on tape in the built in microcassette, so that details 
of up to 10 patients may be held on each tape, and 
different users may have their own separate tapes. 
The patient is selected by entering the number (0-9) 
or by typing a letter ‘N’ for a new patient. 

If a new patient is entered, the system asks for the 
name, registration number, and weight. The age is 
then requested from the ranges: less than 1 week; 
less than 1 month; more than 1 month. If the age is 
less than one month, the gestation is requested from 
the ranges: less than 30 weeks; 30 to 40 weeks; more 
than 40 weeks. If the age is given as less than 1 
week, the actual age in days is requested. 

The next stage is the clinical assessment, full 
details of which are recorded within the system. If 
the operator is satisfied that the condition of an 
existing patient has not changed, this section may be 
bypassed. The clinical assessment (detailed below) 
closely follows the protocol’? '! which has been in 
use at this hospital for four years, covering over 6000 
patient days of parenteral nutrition. Based upon this 


SG Enteral Feadins: Parenteral Requirements! 
Nutritional Care Team: Feed! [socal Day number 
26711784 10:07 at 9 mlr 6 
Height used 
Seen bw Dr.D. C. Candy Providings: 11.5 k9 
j Protain 
Prescription alliows fort Protein 1.36 əks 
.64 sks Carbohydr ate 
Ventilation Carbohydr ate 4.69 aks 
Heart failure 2.5 37k9 P.N. Fluid 
Infection Fluid 31.2 ml-kg 
18.78 milks Fat 
Concurrent Infusions! Fat 8 aka 
-83 #ks Sodimm 
Dex/Sal 4%-@. 18% Sodium 3. 37 mmolvks 
at 3 mlir 43 anol-ka Potass i'm 
Dextrose 5% Potassium 1.86 mmol-ks 
at 3 alr .64 anolrks Phosehate 
Phosphate 8 mmol-ks 
Incl. added alectrolstes . 32 mmolrks Calcium 
l Calcium „17 mmol-ka 
Calcium to be controlled os mol-k3 Mtasrres iJm 
on perieheral infusion. .87 mmol-ks 
Non N2 Kealt 18.6 Solivito 
Spironolactone thear ary! oo malka 
Monitor Potassium. Vitlieid Infant 
1 ml¢ka 
Replace abnormal losses Adcame l 
ol for ml with «2 mizka 
Sodium Chloride @ 43% Patient Groupe not 
containing in each 36G@nl 3 l 
4.8 ml Sod. Chior. 38x Based om Regime noi 
5 ml Pot. Chlor. 15% 13 
Uamin Fatet 16.5 ml-hr 
Lirid Rate: © ml-/hr 
Dextrose ' 13.6 ws 
Non N2 Kcal! 19.7 
Per Ka 


Figure <A sample of the computer printout. 
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protocol and the information entered from the 
keyboard, the computer selects a basic table of 
requirements, and then offers recommended 
changes which may be accepted, modified, or 
ignored by the operator. 

The laboratory findings are requested next. These 
may be entered, estimated, or assumed to be 
normal. 

The number of concurrent infusions excluding 
abnormal loss replacement is requested, and then 
for each in turn, the fluid type; the flow rate; and 
details of added sodium, potassium, or calcium. 
(The replacement of abnormal loss is calculated by 
the system on the basis of information supplied in 
the clinical assessment, and is therefore not included 
here.) 

The type and hourly administration rate of enteral 
feed is then entered. The machine holds details of 
commonly used enteral feeds, and has a facility to 
enter details of any other. Where a non-standard 
feed is used the dietitians provide a profile of the 
feed to enter into the computer. The system then 
asks if any sodium or potassium has been added and 
calculates the nutrient and electrolyte content of the 
enteral intake. The operator is given the choice of 
ignoring or taking into account the enteral intake or 
volume, or both, when calculating the parenteral 
requirements. 

The machine then offers a series of recommenda- 
tions based on the clinical assessment and laboratory 
findings. Some recommendations such as an extra 
sodium allowance if the patient is receiving frusemide 
can only be accepted or rejected. Other recom- 
mendations can be changed, so that for example the 
recommended increased fluid allowance for a 
patient receiving phototherapy is given as 30 ml/kg, 
but this figure may be changed by the operator. 

The operator is then invited to review the final 
details on the screen before printing. The screen 
displays full details of the enteral intake, followed 
by the parenteral intake, giving the operator a final 
opportunity to modify the prescription. The system 
prints the details of the prescription and asks 
‘Change: Yes or No’ allowing direct entry of 
revisions, and giving final control to the operator, 
not the machine. If no changes are made at this 
point, the system prints out the consultation report 
as shown in the Figure. If amendments are made, 
the system must recalculate the prescription since, 
for example, increasing the amino acid content 
would also increase the sodium, potassium, calcium, 
magnesium, and chloride because the proprietary 
solution used contains all of these. The operator can 
again review the details to check the effect of the 
amendments before proceeding to the printout. 

The printout provides a prescription in the correct 


format (amount of nutrients per kg) to be entered 
into the Apple II pharmacy based system!” for 
calculation and printing. 

The system records all the details in its internal 
files, and moves on to the next patient. 


Clinical assessment. The clinical assessment begins 
with a block of eight yes/no questions: 


Is the patient receiving: Ventilation”? 
Infrared heat? 
Phototherapy? 
Dialysis? 
Heart failure? 
Renal failure? 
Jaundice”? 
Infection? 


Is there evidence of: 


The first four questions will later trigger specific 
recommendations: 

Ventilation—reduce daily fluid requirement by 30 ml/kg 

Infrared heat—increase daily fluid requirement by 
30 ml/kg i 

Phototherapy—increase daily fluid requirement by 
30 ml/kg 

Dialysis—consult renal team for fluid allowance. 

The latter four cause blocks of additional ques- 
tions to be asked. 





Heart failure 
This question block asks the following questions 
which are answered by pressing Y or N. 


Does the patient have: Hepatomegaly? 
Tachycardia? 
Tachypnoea? 
Triple rhythm? 
PDA murmur? 
Frusemide”? 
Spironolactone? 


Is the patient receiving: 


A positive answer to two or more of these 
questions causes the ‘heart failure’ recommenda- 
tions to be activated. This recommends fluid intake 
to be reduced by 25%. In addition, if the patient is 
receiving frusemide, an increase in the sodium 
intake of 1 mmol/kg/day is recommended. In the 
presence of spironolactone treatment, the operator 
is warned to monitor potassium closely. 


Jaundice 
The section asks two questions: 
Is the serum bilirubin 1. <100 umol/I? 
2. > 100 umol/l? 
3. > 170 umol/l? 

Is there clinical evidence of liver failure? 

If clinical liver failure is proved or suspected, the 
system suggests consultant referral and, in the 
meantime, a reduction in amino acid intake to 
0:25 g/kg/day and fat intake of 0-5 g/kg/day with 
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sufficient carbohydrate to maintain serum glucose 
above .10 mmol/l. 

If the serum bilirubin concentration is between 
100 and 170 pmol/l the intravenous fat intake is 
reduced to 0-5 g/kg/day. If the value is greater than 
170 pmol/l, the fat intake is stopped completely, and 
topical sunflower oil should be applied to all 
available skin twice daily to prevent essential fatty 
acid deficiency. 


Infection 
These questions are asked: 
Does the patient have: Pyrexia ? 
Acidosis? 
Neutrophilia? 


Low skin temperature? 
Blood glucose unstable? 
If the answer to two or more of these questions is 
‘positive, the recommendation is triggered and the 
. system asks: 


Is the infection controlled or uncontrolled? 


If the infection is considered to be uncontrolled, 
the operator is advised to check that the other 
medical teams involved have noted the infection, 
and that the normal investigations have been 
ordered. Intravenous amino acids and fat should be 
stopped, and the fluid increased by 10 mi/kg/°C of 
pyrexia. Once the infection is under control, amino 
acids and fat are restarted, but the fat is limited to 
0-5 g/kg/day (sufficient to prevent essential fatty acid 
deficiency) until the infection is resolved. 


Renal failure or peritoneal dialysis 

The system recommends that the renal team be 
consulted for the allowable fluid and electrolyte 
intake. The parenteral nutrition should be based on 
0-5 g/kg/day of amino acid with no added sodium, 
potassium, or trace elements. 

In each case, rejection of the recommendation 
causes the operator to be asked for an alternative 
figure, which may also be entered as zero, effec- 
tively rejecting the recommendation. 


Laboratory assessment. Based upon the serum 
sodium, potassium calcium, albumin, and glucose, 
and the urine sodium and potassium concentrations, 
the system offers specific recommendations. 

If, for example, the plasma sodium value is high, 
the system asks if the patient is dehydrated, and if so 
to increase the fluid until corrected. If the sodium is 
low, the operator is asked if the patient is in fluid 
overload. If yes, fluid is decreased until corrected. 
In addition, if the sodium is below 133 mmol, in the 
absence of fluid overload, the system calculates a 
supplement to return it to the normal range. 


If the serum potassium concentration is greater 
than 6 mmol/l, the operator is asked if this has been 
confirmed on a sample of venous blood, since 
heelprick capillary samples are normally used. If 
not, the option is provided to continue, assuming 
this to be an incorrect result, or to abort the 
calculation, and await an urgent repeat investiga- 
tion. If the potassium value is less than 3 mmol/l, a 
supplement of 1 mmol/kg/day is recommended. 

If the urine potassium concentration is greater 
than the urine sodium, the system recommends that 
the sodium be supplemented by 1 mmol/kg/day until 
the ratio is corrected. 

The system then performs a check to ensure that 
the calculated requirements can be prepared within 
the available fluid allowance. If this is not possible, 
the nutritional content is reduced in balanced 
proportions to the maximum that can be accommo- 
dated in the allowable fluid. 


Discussion 


We have described a portable microcomputer sys- 
tem designed to guide an experienced prescriber 
through a standardised parenteral nutrition pre- 
scribing process, which ensures that nothing is 
overlooked and performs the required calculations 
correctly and accurately en route. All the advice 
offered by the system can be ignored, and ultimate 
contro! of the prescription rests with the operator, 
not with the computer. 

Concurrent infusions can be a serious problem if 
not accurately accounted. They may range from a 
slow flush of five per cent dextrose to maintain the 
patency of a monitoring line, to a secondary infusion 
route for parenteral medication. Although it may be 
quite safe to ignore such small volumes in larger 
children and adults, in a preterm neonate, a 1 
ml/hour flush may constitute as much as half of the 
child’s fluid requirement for 24 hours. Using this 
system, the operator can be sure of the total 
amounts of fluid, sodium, potassium, and dextrose 
received by the patient in a given period. 

The process of re-introducing enteral feeding can 
take weeks and occasionally months. In the past the 
practice has been to exchange parenteral feed mi for 
ml with enteral feed. As the enteral feed increases, 
so the parenteral feed is reduced in total. The 
enteral feed composition may differ quite consider- 
ably, however, from the parenteral. The system will 
automatically adjust the parenteral feed to reflect 
any enteral intake and the operator is fully aware of 
what the patient will receive in total. Before the 
introduction of this system, for simplicity during the 
changeover, a parenteral nutrition solution would 
be ordered containing full 24 hour requirements, 
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and the unused proportion would be wasted. Use of 
this system can largely eliminate this wastage. If the 
unit achieved a one per cent saving in ingredient 
costs at this hospital it would pay for itself within 
one year. In practice, much greater savings should 
be possible. 

The insertion of the printout in the patient's 
clinical record communicates clearly and legibly to 
all medical teams concerned the basis on which the 
parenteral nutrition solution has been calculated, by 
whom, and what effect alteration. to flow rates on 
concurrent infusions or changes of solution used are 
likely to have. 

The system was designed to be complementary to 
the existing Apple II system.'° On its own, the system 
described in this paper can also provide a calculated 
printout of ingredients to assemble. The additional 
features provided by the Apple II system make its 
continued use valuable to a large unit such as 
Birmingham Children’s Hospital, but in a smaller 
unit the HX-20 system could readily operate alone. 

An editor program has been written to allow 
changes to be made to the operator list, the stored 
enteral feed data etc without programming ability. 
This can also be used-to change the wording of many 
of the questions asked by the system. 

The system is based on a well tried protocol!! with 
over 6000 patient days of clinical experience to date. 
It is very simple to change the protocol if desired 
using the editor program, provided that the desired 
protocol can be expressed in the same format. This 
also prevents errors being introduced by attempting 
to alter program lines directly. 


Flexibility. MacMahon’ states that programs written 
in any version of BASIC can readily be transferred 
to other machines by those with a rudimentary 
knowledge of programming. This is perhaps an 
overstatement of the position. Many of the more 
recent versions of BASIC have features not pos- 
sessed by the earlier implementations, and the 
screen and file handling features of BASIC tend to 
be machine specific. 

To assist in flexibility, the program is written 
using features common to most dialects of BASIC, 
avoiding the use of some features which, though 
possessed by the EPSON and many more modern 
machines, are not available on, for example, the 
Sinclair SPECTRUM as used by MacMahon, or the 
very popular Apple II series of computers (unless 
using the CP/M operating system and Microsoft 
Corporation's M-BASIC). The screen handling has 
been largely confined to clearing the screen, and 


printing one question or statement on it. This is 
essential when dealing with a screen of only 20 
characters <4 lines, but does also facilitate flexi- 
bility. 

In addition, the program listing will only be 
supplied with detailed notes explaining what each 
section does, making transfer to other machines as 
straightforward as possible. Full details of program 
availability are given below. > 

The microcomputer for parenteral nutrition 
seems to have found a home in the neonatal 
intensive care unit.7° Use of the EPSON HX-20 
allows the microcomputer to leave the neonatal unit 
and extend computer facilities to the bedside of all 
children requiring nutritional care. 


We thank Dr Roger Flinn for seeding the original idea, and 
introducing the team to the HX-20 machine. 

The program will be supplied as either a listing with explanatory 
notes (£25-00) or cassette (for HX-20), listing, explanatory notes, 
and system handbook (£50-00). All proceeds benefit the Birming- 
ham Children’s Hospital pharmacy research fund. 
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Birthweight between 14 and 42 weeks’ gestation 


D V KEEN AND R G PEARSE 
Jessop Hospital for Women, Sheffield 


SUMMARY Data representing fetal weight gain between 14 and 42 weeks’ gestation are 
presented; firstly to provide suitable curves enabling the growth of the very immature infant to be 
monitored and secondly to examine the influence of the improved techniques of paediatric and 
obstetric assessment developed since the publication of previous studies. 

Data have been collected from the 57 866 livebirths in Sheffield between 1976 and 1984 and 
from therapeutically terminated and spontaneously aborted fetuses over the same period. It 
seems that preterm livebirths do not form a different population with respect to weight from the 
fetus still in utero, at least until the beginning of the third trimester. Previous studies have 
reported a bimodality of weight distribution in preterm infants at each gestational age which has 
been attributed to errors in gestational assessment. The pattern of distribution of weight in this 
study suggests that early ultrasonography and paediatric assessment techniques have exerted a 
considerable influence on the accuracy of gestational assessment. 

The mean weights of the sample differ considerably from those of the Gairdner and Pearson 


chart which are, therefore, considered to be inappropriate for the Sheffield population. 


The importance of accurate data for birthweight at 
the lower gestational ages has increased with the 
improving survival of these babies. Existing growth 
data are unsatisfactory, however, because: 

(1) In most studies there i is a bimodal or skewed 
distribution of weight.'© This has been thought to 
be due to a substantial proportion of babies whose 
gestational age was wrongly assessed.’ 

(2) There are little data on infants of less than 28 
weeks’ gestation and those which do exist are 
limited by small sample size” ? and the uncertainty 
of accurate gestational age.’ 

(3) The widely used Gairdner and Pearson 
chart!” has a number of inherent problems éspecially 
for the earlier gestations. Based on the Tanner and 
Thomson!! data between 32 and 40 weeks’ gesta- 
tion, the curves are extrapolated down to values 
given by Babson” at 28 weeks derived from various 
sources in the United States. °? ? It is unclear 
whether there are significant differences in preterm 
infant weight between different countries and be- 
tween different populations within a country.* /* 

It is commonly felt that the Gairdner and Pearson 
charts generate a disproportionately large number 
of small for dates preterm infants. This is certainly 
true for the Sheffield population where 80% of 
infants of 32 weeks’ gestation and 92% at 34 weeks’ 
gestation fall below their 50th centile. 


It is now apparent that it 1s important to identify 
those genuinely growth retarded infants who are 
more than 2 SD below the mean, because of the 
increased possibility of pathological causes of low 
birthweight and risk of handicap. 

(4) It is uncertain whether growth curves based 
on liveborn infants are representative of intrauterine 
growth,® and it is commonly suspected that preterm 
infants may be a different population in respect of 
weight, from fetuses in utero. 

This paper attempts to remedy these deficiencies. 


Sample 


The sample was derived from three subgroups— 
liveborn infants (1454) and fetuses of therapeutic 
(109) and spontaneous (40) abortions. The total 
sample size was 1603 and the gestational range was 
14 to 42 weeks. Only morphologically and apparently 
chromosomally normal singletons were included: 
hydropic infants, infants of diabetic mothers, and 
macerated fetuses were excluded. 


Liveborn infants. Data were obtained from all three 
maternity units in Sheffield; The Jessop Hospital for 
Women, Northern General Hospital, and Nether 


- Edge Hospital. There were 57 866 births during the 


period from 1976 to 1984. In order to cope with the 
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very large numbers of births it was necessary to 
collect data selectively and bias the sample in favour 
of infants of under 30 weeks’ gestation, as follows: 

(a) Twenty two to 30 weeks’ gestation; all infants 
born in Northern General Hospital between 1976 
and 1984. 

(b) Twenty two to 34 weeks’ gestation; all infants 
born in Nether Edge and Jessop Hospitals between 
1976 and 1984. 

(c) In addition, all outborn infants of 30 weeks’ 
gestation or less referred to the Jessop Hospital. 
Neonatal Intensive Care Unit between 1976 and 
1984 other than from the three centres above, 
recognising that these infants may form a biased 
sample. 

(d) Thirty five to 42 weeks’ gestation; infants 
born between 1982 and 1984, by a systematic 
stratified sample. Because of the small sample size 
of the earlier gestational ages it was not possible to 
consider such variables as sex or maternal parity. In 
order to give continuity, and to detect possible 
differences between our population and the existing 
data for 35 weeks’ gestation and above, a repre- 
sentative sample was obtained from the first five 
births per month at each week of gestation, increas- 
ing to 10 per month for the gestational period 38 to 
40 weeks inclusive where the growth rate was 
expected to decline steeply. 


Fetuses. The fetal sample consisted of therapeuti- 
cally and spontaneously aborted fetuses of between 
14 and 27 weeks’ gestation inclusive, examined and 
subjected to measurement by the Histopathology 
Department at Jessop Hospital between 1976 and 
1984. 

Gestation was assessed as completed weeks, as 
recommended by the World Health Organisation, 
on the basis of mothers’ menstrual history, obstetric 
examination, early ultrasonography and paediatric 
assessment, or pathological examination of the 
products of conception to give the most consistent 
result. Ambiguous or incomplete data were ex- 
cluded. All data conforming to the above criteria 
were included. Subjective bias in sampling was 
avoided by not excluding those fetuses whose weight 
seemed grossly at variance with the population on 
the scatter diagram. 


Methods and results 


Mean weights and standard deviations were calcu- 
lated for each completed gestational week for the 
liveborn and each of the two groups of fetuses 
(Tables 1 and 2). The suspicion that the outborn 
infants could be a biased sample was not confirmed. 
Although there were slight differences between the 


Table 1 Weights (g) in relation to gestational ages in 
liveborn infants 


Gestation No Mean (SD} Range 
(weeks) 

22. 4 542 (159) 340-730 
23 5 690 (136) 480-920 
24 16 700 (120) 520-960 
25 26 728 any 500-1050 
26 36 911 (162 580-1300 
27 50 1041 (181) 440-1410 
28 85 1230 (236) 800-1980 
29 52 1332 (264) 760-2320 
3 89 1467 (277) 900-2105 
31 60 1580 (288) 780-2520 
R 101 1757 (308) 980-2460 
33 114 1977 (330) 1240-2820 
34 156 2156 (331) 1200-3580 
35 60 2428 (472) 1312-3300 
36 60 2738 (417) 2000- 

37 60 2%9 (426) 1900-3800 
38 120 3218; (394) 2380-4340 
39 120 3428 (418) 2500-4540 
40 120 3463 (383) 2410-4540 
41 60 3582 (401) 2720—4422 
42 60 3629 (354) 3000-4520 


Table 2 Weights (g) in relation to gestational ages 
in therapeutically and spontaneously aborted fetuses 


Gestation Terminations Spontancous abortions 

(weeks) wen tt 
No Mean (SD) Range No Mean (SD) Range 

14 14 63) 3) 40-110 

15 23 91 (28) 50-150 

16 19 118 (26) 70-185 

17 22 160 (53) 45-250 1 120 

18 6 246 (68) 160-365 2 250 (14) 240-260 

19 5 276 (32) 230-330 5 295 (86) 210-440 

20 10 360 (47) 285-435 9 31S (35) 245-370 

21 5 423 (87) 325-530 8 441 (101) 325-630 

22 1 550 .4 505 (57) 440-590 

23 1 530 $ 5 581 (63) 480-640 

24 0 3 576 (81) 520-670 

25 2 760 (0) © 760-760 1 810 

26 1 630 1 720 

27 1 800 


mean weights of the inborn and outborn infants, for 
each gestational age from 24 to 30 weeks’ gestation 
inclusive the variations were not consistent nor were 
they statistically significant (P>0-10 (two tailed f 
test)). The mean weights of the liveborn were 
plotted by hospital of origin where comparable data 
were available (Fig. 1). The resulting graph shows 
noticeable differences in the means, but of an 
inconsistent nature that is unlikely to represent 
population differences. It is probable that the 
variation is due to differences in paediatric ges- 
tational assessment practice and illustrates the 
extent of observer variation in comparative studies. 

The mean weights of the three sample groups 
were compared graphically (Fig. 2). Between 18 and 
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22 weeks’ gestation the mean weights of the two 
groups of fetuses are coincident suggesting that the 
two groups belong to the same population with 
respect to weight. Between 22 and 27 weeks’ 
gestation the numbers in any one group become too 
small for analysis. A trend is visible, however, 
suggesting that the liveborns are heavier than both 
groups of aborted fetuses. One possible explanation 
of the trend is that the larger fetuses withstand the 
process of labour whereas the smaller do not. This 
obviously requires further data collection and analy- 
sis. From 28 to 42 weeks’ gestation the plotted 
means form a smooth curve. 

The data from the three sample groups were 
composited on the basis that: 

(a) It is clear that whatever differences there are 
in the physiological processes experienced by fetuses 
abruptly terminated therapeutically and those spon- 
taneously aborted, the weight of the fetus up to that 
point is not affected. 

(b) Between 22 and 28 weeks’ gestation the 
definition of an infant as an abortion or livebirth has 
been as much a question of obstetric or paediatric 
policy as the condition of the fetus or infant. 
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Fig. 2 Mean weights by gestational age of the three sample groups. 
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Table 3 Weight values (g) by gestational week derived 
from composited data 





Gestation No Median Mem (SD) Range 
(week) 

20 19 320 339 (50) 245-435 
21 il 370 394 (@) 325-490 
22 9 530 $26 (101) 340-730 
23 H 640 625 (117) 480-920 
24 18 670 685 (127) 520-960 
25 25 TO T8 (119) 5009-1050 
26 37 900 504 (166) 580-1300 
27 51 1040 1037 (183) 440-1410 
28 85 1250 1206 (209) BOD-1980 
29 52 1330 1332 (264) 760-2320 
30 89 1420 1467 (277) 900-2105 
31 @ 1640 1580 (288) 780-2520 
32 101 1800 1757 (303) 980-2460 
33 114 2010 1977 (20) 1240-2829 
34 156 2160 2156 (331) 1200-3580 
35 60 2540 2428 (472) 1312-3300 
36 60 2730 2738 (417) 2000-3690 
37 60 2930 2969 (426) 1900-3800 
38 120 3100 3218 (394) 2380-4340 
39 120 3520 3428 (418) 2500-4540 
40 120 3490 3463 (383) 2410-4540 
4} 60 3580 3552 (401) 2T20-4422 
42 60 3642 3629 (354) 3000-4520 


The composited data thus produced (Table 3) was 
expressed graphically for gestations of 20 to 42 
weeks as curves for the means and +1 and 2 SD. 
The main irregularities show as positive deviation of 
the curves at 22, 23, and 28 weeks and are due to the 
presence of five infants (three at 28 weeks) whose 
weights (730 g, 930 g, and 1820 g, 1900 g, 1990 g 
Tespectively) were grossly at variance with the 
population on the scatter diagram. Otherwise the 
graph produced required minor smoothing, mainly 
of the +2 SD curves which is the expected conse- 
quence of the differences of sample size and weight 
ranges of the crude data. Median and mean values 
were generally coincident indicating the symmetrical 
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Fig.3 Smoothed curves for birthweight in relation to 
gestational age. 


Table 4 Mean weight (g) by gestational week derived 
from smooth graphing and incremental gain (g) per week 


Gestation Mean Increment 
(week) 

0 320 

21 395 . 
a aS 95 
23 580 3 
ca 680 110 
25 780 a 
26 900 a 
27 1040 an 
28 1200 ce 
2 1330 145 
30 1475 P 
31 1630 = 
3 1785 175 
33 1960 se 
34 2155 sp 
35 2430 se 
36 7720 a 
37 2970 oe 
38 3220 i 
39 3400 js 
40 3490 a 
41 3550 T 
42 3600 


distribution of the population at most gestational 
weeks. 

Figure 3 shows the final smoothed curves from 20 
to 42 weeks’ gestation that are suitable for use in the 
neonatal unit. Table 4 gives the smoothed means 
and expected weight increments per gestational 
week that are considered to reflect expected fetal 
growth. The distributions of weight at representa- 
tive gestations are shown as histograms in Fig. 4. 
There is an absence of appreciable bimodality, and 
although there is some evidence of positive skew at 
38 weeks’ gestation, this is not reproduced else- 
where. 


- 


Discussion 


A new growth chart to include the very immature is 
presented. It is suggested that the criticism that 
growth curves based on preterm livebirths do not 
reflect the growth of the fetus in utero is invalid at 
least into the beginning of the third trimester. 

This study, in common with most in the past, used 
data on gestation and weight given by many dif- 
ferent observers. Despite this, and in contrast with 
previous studies,! 35 !4 the raw data give relatively 
smooth curves with no generalised positive skew 
with diminishing gestation. | 

This finding is consistent with the striking modi- 
fication of the bimodal or skewed distribution of 
weight in preterm infants described previously. 
Since the cause of the anomaly in distribution has 
been attributed to mistaken gestation it suggests that 
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Fig. 4 Distribution of weight by gestational age. 


major improvements in gestational assessment have 
taken place. 

All previous studies are based on data recorded 
before 1971. Dubowitz described a method of 
paediatric assessment in 1970 which became widely 


used especially with the introduction of neonatal 
intensive care in the mid 1970s. Early obstetric 
ultrasonography was first established in Sheffield in 
1976, became widely used in 1978, and at present is 
used in approximately 70% of pregnancies, particu- 
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larly where fetal size or gestation, or both, are in 
doubt. This study, therefore, covers a period where 
both techniques of gestational assessment became 
available, and it seems that they have been respon- 
sible for the increased accuracy of gestational 
assessment and the change in the distribution 
pattern of weight in preterm infants in comparison 
with studies before 1971. It is noteworthy that the 
five subjects previously mentioned as being deviant 
for weight in their population were born in the early 
years of the period under study. In all cases their 
weights approximate to the mean weight of infants 
three to four weeks older. 

This suggests that gross errors of gestation are 
now rare and the remaining inaccuracies tend to be 
of the order of three to four weeks. This presumably 
is the consequence of the 20% incidence of post 
conceptional bleeding in otherwise unremarkable 
pregnancies.® These findings are in contrast to those 
of Milner and Richards’ who found that a third of all 
infants at each gestation from 28 to 34 weeks were 
wrongly assessed. The mean weights of the sample 
differ considerably from, and are lower than, those 
of Gairdner and Pearson between 29 and 37 weeks 
but are similar to those of Lindell! for Swedish 
infants of 34 to 42 weeks’ gestation and Gruenwald’ 
for infants of 28 to 38 weeks in the United States. In 
comparison with other studies! ° 4? ” coincidence 
with, or variation from, the given means is not 
consistent and varies with gestation. 

This is not surprising as there are major problems 
in attempting comparison. There are population 
differences, for example caucasion only,! ? caucasian 
middle class,“ and socioeconomically disadvan- 
taged,° superimposed on the inevitable geographical 
differences between centres. Within these popu- 
lations the samples selected vary in the attempt 
made to obtain data from the most ‘normal’ infants; 
hence stillbirths,” perinatal deaths,” and illegit- 
imate? ° births may or may not have been included. 
To deal with the excess of large preterm infants 
various corrections have been applied ranging from 
the simple elimination of ‘abnormal’ observations to 
the application of mathematical analysis.* * 

These problems are compounded by the incon- 
sistency of expression of central tendency (means or 
medians) and measures of dispersion (standard 
deviation or centiles). 

The mean and median should be coincident if 
weight is distributed in a statistically normal fashion, 
as is reported in this and some earlier carefully 
controlled studies.” ° It is clear, however, that this is 
not the case in many other previous studies, 
suggesting that their excluded cases have skewed the 
data, or that their samples are atypical. 

Some of these problems may be overcome if new 


techniques in fetal ultrasonography can generate 
sufficient longitudinal fetal growth data, represent- 
ing true average growth, to replace existing cross 
sectional data,!® although the problem of specifying 
gestational age is as yet unresolved. In terms of. 
monitoring postnatal growth, especially that of very 
preterm infants, such an approach may suggest that 
parameters other than weight are more appropriate. 

No improvement, however, in the techniques of 
collecting data (whether longitudinal or cross sec- 
tional) can resolve the fundamental problem of what 
constitutes normality in the context of the normal 
fetal growth of the human population. In other 
words, is normality the true representation of the 
entire population or is it synonymous with ideal in 
which case exclusions must be made according to 
some criteria? There are good reasons for paediatri- 
cians favouring either definition of normality, but 
until the question is resolved or until a common 
definition of what constitutes normality is adopted, 
comparison between fetal growth data will remain 
problematic. 


We thank Mr M F Grimsley for assistance in computer processing 
and Dr R P Petchey and Mr D P Steyne for much valued critical 
comment. 
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Fifty years ago 
The medical treatment of congenital pyloric stenosis 
ELISABETH SVENSGAARD (Copenhagen)—Arch Dis Child 1935;10:443-56 


‘From 1911 to 1922 in the Children’s Department of the Rigshospital, Copenhagen, congenital pyloric stenosis was 
treated by gastric lavage and feeding through a duodenal tube. From 1922 to 1927 atropine was given and since 1927, 
eumydrin. During these periods respectively, 71, 47, and 61 patients were treated. The following summarizes the results 
in these three groups of patients: the average number of days spent in the hospital were 108, 96, and 77 and the mortality 
7-1 per cent., 6-4 per cent., and 1-6 per cens. The average initial loss of weight (not including the fatal cases), was 0-263 
kgm., 0-230 kgm., and 0-089 kgm. Average weight upon discharge was 3,995, 4,540, and 4,605 kgm. The average increase 
in weight was 0-95, 1-27, and 1-27 kgm. The average increase in weight per week was 62, 91, and 122 gm. 

‘The satisfactory results of eumydrin and its superiority to the other two methods of treatment are not emphasized so 
much in the light of its mortality rate, which is low in all three periods (and where the number of cases is also too small to 
permit the drawing of definite conclusions), but with regard to the results of the treatment as seen in the patients 
discharged... .’ f 


(Dr Svensgaard submitted the exclusively medical Rigshospital experience for publication in order ‘to counterbalance the 
growing enthusiasm for operation’. But it seems that surgical enthusiasm was not checked, and how thankful we can be 
that with improvements in the correction cf preoperative electrolyte abnormalities and with advances in anaesthesia, 
surgeons can now claim a negligible mortality. Most babies leave hospital in under seven days, rather than the 77 to 108 
cited above! PAMELA A DAVIES.) 
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Long term prognosis for babies with neonatal 
liver disease 


J DEUTSCH, A L SMITH, D M DANKS, AND P E CAMPBELL 


Departments of Gastroenterology, Genetics, and Anatomical Pathology, Royal Children’s Hospital; 
Department of Paediatrics, University of Melbourne; and Birth Defects Research Institute, 
Melbourne, Australia 


SUMMARY A total of 123 patients with neonatal liver disease without extrahepatic bile duct 
obstruction or arteriohepatic dysplasia have been studied for six to 18 years. Idiopathic neonatal 
hepatitis, present in 73 babies, carried a high mortality due to liver failure (18%), septicaemia 
(6%), and associated defects (14%), especially in the first year of life (25%). Progression to 
chronic liver disease in non-familial idiopathic cases occurred in three of 40 reviewed patients. 
Only 12 of these children were completely healthy, the remainder having other permanent 
disabilities (57%). Four of nine familial cases of idiopathic neonatal hepatitis died in the first 12 
months of life as did two of the four reviewed survivors. Progression to chronic liver disease or to 
death was a continuous process without any interval of recovery in all but one of these patients. 
Among patients with a presumed infective cause, cytomegalovirus infection caused a particularly 
benign form of neonatal hepatitis but was a frequent cause of brain damage or other disabilities. 
Babies who survived other infective liver diseases showed complete healing of the liver damage. 
Neonatal liver disease associated with a, antitrypsin deficiency progressed to death or chronic 
liver disease in three of nine patients and was not associated with a paucity of interlobular bile 


ducts. 


Previous studies have shown that it is important to 
separate patients with neonatal liver disease accord- 
ing to aetiology before determining their prognosis.'~> 
After excluding specific conditions® most neonatal 
liver disease is still without a defined cause;! ? +6 some 
families have more than one affected child.’ ? * 6 
Alpha, antitrypsin deficiency is found in a proportion 
of babies with neonatal liver disease.! It is difficult 
to know whether this genetic defect is a sufficient 
explanation for the liver disease? or whether it 
merely acts as a factor predisposing to liver damage 
by some unknown virus or other agent. 

Definition of the prognosis of a condition requires 
ascertainment of a full range of its clinical forms, 
thorough investigation to achieve aetiological classi- 
fication at the time of presentation, !* and prolonged 
follow up. All of these requirements have been met 
in the prospective study of neonatal liver disease 
which began in Melbourne in 1962.' 5 6 This report 
extends the period of observation substantially and 
describes the outcome in patients followed for six to 
18 years. 

Groups working in London’ 7 and in Paris? have 


access to larger numbers of patients, but the 
patterns of referral in these large cities do not give 
them access to the full range of severity seen in the 
condition. The follow up period has also been 
considerably shorter, as in the smaller retrospective 
study reported from Oslo,* where the pattern of 
referral is more comparable to that in Melbourne. 


Patients and methods 


Case ascertainment has been described in detail 
elsewhere.' °° It is thought to be complete for 
severe cases of neonatal liver disease in Victoria 
from July 1, 1963 to December 31, 1980, but some 
mild cases must have escaped detection. 
Terminology and classification is a particular 
problem with neonatal liver disease. Histological — 
examination of the liver was available in all patients 
by biopsy (generally needle biopsy) or at necropsy. 
All patients with inflammatory changes in the liver 
but no mechanical obstruction of the extrahepatic 
ducts and without arteriohepatic dysplasia’ '© were 
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included—i23 babies in total. Initial aetiological 
studies® identified babies with galactosaemia (five 
cases), cytomegalovirus hepatitis (21 cases), and 
hepatitis due to other infective agents (15 cases: 
syphilis one, toxoplasmosis two, hepatitis B virus 
two, Coxsackie viruses two, rubella virus three, and 
adenovirus five). The main group consisted of 
patients with idiopathic neonatal hepatitis which was 
sporadic in 64 and familial in nine. Babies with a, 
antitrypsin deficiency (9) are also considered separ- 
ately, although this may just represent a specific 
factor predisposing to neonatal hepatitis. 

Regular follow up examinations were achieved as 
part of clinical care in most cases. Some patients 
were treated by other paediatricians and reviewed at 
longer intervals. The patients who died were fol- 
lowed until their death. Eleven patients were lost to 
follow up despite intensive -efforts to trace them. 
The remaining 77 surviving patients were traced and 
67 were re-examined by one of us (JD) who had not 
known the patients previously. The other 10 patients 
living outside Melbourne were examined by their 
own paediatricians. The mean age of the patients at 
this last follow up was 12 years (range 5 years 11 
months to 17 years 4 months). Apart from historical 
data and a thorough clinical examination, the 
following biochemical tests were performed in 64 
patients: bilirubin, aspartate aminotransferase, and 
alkaline phosphatase values by routine methods 
(Department of Biochemistry, Royal Children’s 
Hospital, Melbourne); y-glutamyltransferase 
(Gamma GT Kit, Boehringer); the total concentra- 
tion of bile acids in the serum by an enzymatic 
assay;'’ and the concentration of cholyl-glycine in 
serum by a commercially available radioimmuno- 
assay (CG-RIA, Abbott) with minor modifications 
(within batch variation of duplicates + 5%, 
between batch variation + 10%). 

Liver disease was regarded as present if hepa- 
tomegaly (with or without splenomegaly) was found 
together with raised serum bile salt values and at 
least one other biochemical test abnormality. (The 
upper limits were: bilirubin 15 pmol/l, alkaline 
phosphatase 700 or 800 U/l, according to the age of 
the patients, aspartate aminotransferase 50 U/I, y- 
glutamyltransferase 60 U/l; reference range—mean 
(SD)—for total bile acids was 8-6 (2-9) pmol/l and 
for cholylglycine was 35-0 (22-0) ug/dl.) Those 
patients showing one abnormal result were classified 
as having slightly abnormal liver function. Where 
two tests were abnormal (palpable liver and raised 
bile salts or one abnormal biochemical test result, or 
raised bile salts with one abnormal biochemical test 
of liver function) the patients were also classified as 
having slightly abnormal liver function but this 
rarely occurred. Liver biopsies were perfomed only 


if considered necessary for management (two 
patients). 

Intellectual development was estimated from 
school progress, discussion with the patients, and 
clinical assessment. Growth retardation was defined 
by a height below the 3rd centile in the absence of 
familial short stature. Informed consent of parents 
or patients, or both, was obtained for all investiga- 
tions. 


Results 


We were unable to trace 11 patients. One had had a 
large palpable liver at the age of 14 months and may 
have developed liver disease. All other patients are 
known to have survived the disease. Four were lost 
to follow up during the first year of life and had no 
signs of liver disease at the date of their last review. 
One other patient had a palpable liver at the age of 4 
years and one patient suffered from hemuihyper- 
trophy. 

Tables 1 and 2 present most aspects of the 
outcome with regard to hepatic consequences and 
other sequelae, some of which are related to 
associated second diseases. The principal subjects of 
this analysis are the 73 patients with idiopathic 
neonatal hepatitis and the nine babies with a, 
antitrypsin deficiency. The other groups are in- 
cluded only to give a complete picture of the 
outcome in non-obstructive neonatal liver disease 
and to emphasise the importance of aetiological 
classification before speaking of prognosis in indi- 
vidual cases. 


Galactosaemia. Galactosaemia is most clearly sep- 
arate from the other conditions considered and 
outcome was good from the hepatic point of view. 
One patient with convulsions who underwent anti- 
convulsive treatment had raised alkaline phosphatase 
and y-glutamyltransferase values and another had a 
liver palpable 1 cm below the costal margin (Table 1) 
and a borderline alkaline phosphatase value 
(809 U/I). 


Cytomegalovirus hepatitis proved a benign condi- 
tion in most patients with no early deaths; one late 
death probably due to liver disease (this child who 
died from liver failure at the age of 13 months also 
suffered from tuberculosis of lungs and lymph nodes 
at the time of death; the liver was free of tubercu- 
losis at necropsy); and no children with established 
chronic liver disease. Brain damage (Table 2) is the 
principal serious outcome in this group—severe in 
four of 16 survivors and mild to moderate in a . 
further three children. The second late death (Table 
1) was a retarded boy with microcephalus and 
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Table 1 Outcome of babies with, neonatal liver disease 


Idiopathic neonatal hepatitis 
Sporadic Familial 
Total number of patients 64 9 
Deaths before 12 months 14 4 
Hepatic 7 r 
Sepsis 1° i 
Cardiac failure 1 — 
Other non-hepatic 59% i 
Lost to follow up 5 1 
Later deaths 5 2 
Hepatic 1 2 
Non-bepatic 4° — 
Now living and reviewed 40t 2 
Liver normal 25 1 
Liver slightly abnormal 12 1 
Liver disease 3 — 
Growth retardation 3 1 
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*Including 4 patients with severe liver disease at the time of death (see text). i 
t8 of 16 patients with second diseases survived: Down's syndrome (2), cystic fibrosis (2), generalized fibromatosis (1), Niemann Pick's disease (normal 


sphingom 
ajAT=a; 


inase) (1), Albright's syndrome (1), chondrodysplasia punctata (1). 
antitrypsin. CMV = cytomegalovirus. 


Table 2 Other defects present in 77 surviving patients 
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Intelligence normal 
Slightly retarded 
Severely retarded 
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Convulsions 

Visual defects 

Hearing impairment 
Speech disturbances 
Cerebral palsy 
Microcephalus 
Congenital heart defects 
Cryptorchism 
Ureterovesicular reflux 
Scoliosis 
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Alive with normal] liver and 
no disabilities 12 m 
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seizures who died of pneumonia at the age of 4 years 
6 months. 


Other infective causes of hepatitis. These led to an 
high early fatality rate (toxoplasmosis one death. 
Coxsackie viruses two deaths, adenovirus two 
deaths, and rubella virus one death). 


Idiopathic neonatal hepatitis. This disease has a high 
mortality rate (18 or 73 babies) in the first year of 
life (Table 1), especially in the first three months, 
due to liver failure (nine deaths), septicaemia (two 
deaths), and associated defects (seven deaths). 


infective At follow up 
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Three patients dying from sepsis or associated 
defects had severe liver disease.at the time of death 
(jaundice and hepatomegaly combined with sple- 
nomegaly, gastrointestinal bleeding or ascites, and 
laboratory and histologic signs of neonatal hepa- 
titis). 

Outcome was determined for 49 of the 55 babies 
with idiopathic neonatal hepatitis (Table 1) who 
survived the first year and only seven of these have 
died subsequently—three of liver failure (one at the 
age of 4 years 3 months and two at the age of 6 years | 
2 months), two of septicaemia (at the age of 1 year 
11 months and 2 years 11 months, respectively), and 
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two because of other defects (one patient at 2 years 
6 months due to cot death; another patient due to 
myocarditis and pneumonitis at the age of 1 year 8 
months; this patient had also a biliary cirrhosis). 
Further deaths may occur among the three children 
with definite liver disease or the three children with 
potentially lethal second diseases (Table 1). 

- Overall, deaths due to liver damage (Table 1) 
currently tally 18%, deaths due to sepsis 6%, and 
deaths due to associated defects now amount to 
14%. Mortality in the first year was 25% and later 
mortality was 9%. 

Most of the survivors (26 of 42) had no evidence 
of continuing liver disease and a further 13 patients 
had only slightly abnormal liver function. Only one 
of the patients who had definite liver disease at the 
time of review had been considered free of per- 
sisting liver disease when examined during the inter- 
vening years. Consequently, return of liver size and 
of biochemical test results to normal may be 
regarded as strong indicators of good prognosis of 
the liver disease. 

The mortality rate (early and late) was high in 
familial neonatal hepatitis (six of nine) and in 
patients with associated second diseases without 
family history of neonatal liver disease (eight of 16). 
Those with associated second diseases (Table 1) 
naturally had continuing problems as part of those 
diseases. The liver disease healed in most of these 
patients. Only 12 patients, however, with idiopathic 
neonatal hepatitis had a completely normal liver and 
no disabilities (Table 2). 


Alpha, antitrypsin deficiency. This was associated 
with early death or progression to chronic liver 
disease in three of the nine babies (Table 1). This 
figure is not appreciably different from the outcome 
in sporadic idiopathic neonatal hepatitis (15 of 64 
babies) but a trend still exists towards a slightly 
higher frequency of chronic liver disease in patients 
with neonatal hepatitis associated with a, antitryp- 
sin deficiency (33 v 23%). Two children had no 
evidence of persisting liver disease and four showed 
an abnormality in just one of the number of liver 
function tests we used. 


Discussion 


The present study has followed our patients with 
neonatal liver disease to an average of 12 years and 
confirms the trends of our earlier studies.! > The loss 
of 11 patients to follow up has no effect on 
statements about the first year of life, but may bias 
unfavourably some of the findings about the later 
prognosis of the 95 patients who survived the first 


year. The available data suggest that this bias is not 
great. 

Cytomegalovirus hepatitis is a very benign condi- 
tion as far as the liver is concerned, but the virus 
may have severe effects on the brain. The high early 
fatality rate in babies with other infective causes of 
hepatitis certainly reflects a bias towards identifying 
acute liver damage when it is fatal; a mild case might 
be treated as ‘sepsis’, might recover, and never 
undergo liver biopsy. The comparatively better late 
outcome in this group was expected. Patients with 
familial neonatal hepatitis have a worse prognosis 
than sporadic cases,'3 5 18 especially with regard to 
death from liver failure. 

Alpha, antitrypsin deficiency has been claimed to 
be another disease with a poor prognosis among 
patients with neonatal liver disease.? 7 1! 12 19 20 
An association with the development of cirrhosis 
and a paucity of interlobular bile ducts has been 
noted!! #4 but could not be identified by other 
authors’? or by our analysis. This study shows a 
better outcome of patients with neonatal liver 


disease associated with a, antitrypsin deficiency’ 


than other studies, 7 1! P 19% with a prognosis 
comparable to that of sporadic cases of idiopathic 
neonatal hepatitis. The trend towards a slightly 
worse prognosis of neonatal liver disease in a, 
antitrypsin deficiency should be confirmed prospec- 
tively in larger numbers of patients. It is possible 
that patients with a ‘normal’ or ‘slightly abnormal 
liver’ will go on to develop liver damage, but it 
seems unlikely. None of the a, antitrypsin deficient 
patients who were free of symptoms of liver disease 
at the time of our earlier report’ has subsequently 


. developed any signs of liver disease. 


In general, babies with neonatal hepatitis of 


- unknown aetiology and with no family history of the 


condition seem to die within the first few months or 
the liver disease seems to heal. One patient with 
definite liver disease at the time of review had 
previously been regarded as being free from liver 


disease. This patient illustrates the limited value of- 


clinical examination and biochemical tests of liver 
function for follow up of patients with idiopathic 
neonatal hepatitis, but represents only slightly more 
than 1% of patients. In all other patients dying from 
liver disease the unfavourable prognosis could have 
been predicted by a long period of jaundice with 
acholic stools! and by the continuous disease 
process without apparent recovery. We expect 
therefore that deaths due to liver damage (with or 
without septicaemia) may rise to a maximum of 
29%, and mortality after the first year of life may 
rise to 17%. Unfortunately, second associated 
diseases are frequent'*>® among patients with 
idiopathic neonatal hepatitis. These second diseases 
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have caused mental and physical disabilities in a 
number of patients in whom the liver healed well. 

It is difficult to speculate on the causes of 
idiopathic neonatal hepatitis, but patterns of out- 
come may be of some value when considering 
aetiology in conditions of unknown cause. The 
results reported here (that is mortality rates, pattern 
of extrahepatic defects) may be consistent with a 
hypothesis that most idiopathic neonatal hepatitis ts 
caused by intrauterine infection with one of a variety 
of viruses (yet to be identified), that familial cases 
have a genetic predisposition that interferes with 
healing of the liver damage, and that a, antitrypsin 
deficiency is one of these predisposing geno- 
types. ©! = Distinct second diseases (Table 1) may 
interact by rendering subclinical hepatitis clinically 
apparent rather than by predisposing to chronic liver 
disease. Knowledge of prognosis is also important 
when designing treatment trials. The prognosis of 
babies with idiopathic neonatal hepatitis who do not 
have prolonged jaundice and acholic stools is so 
good that mortality could not be used as an end 
point in a treatment trial. It would be necessary to 
choose the group of patients with persistent jaundice 
for any such trial. 

Finally, our data indicate that most babies with 
neonatal hepatitis who make a complete recovery 
from all physical and biochemical evidence of liver 
disease are very likely to remain healthy and well for 
a long time (as far as liver disease is concerned) and 
probably will enter adult life with no residual effects 
upon the liver. 


We thank all the paediatricians who allowed us to review their 
patients or have provided us with follow up information, and those 
who consistently referred patients to us and tolerated our desire to 
maintain a longitudinal study. Many laboratory staff contributed to 
the biochemical and microbiological assessments of these patients. 
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Chronic non-specific diarrhoea 


E SAVILAHTI AND O SIMELL 
Children’s Hospital, University of Helsinki, Finland 


SUMMARY . Recurrent, unexplained diarrhoea is the most common intestinal complaint in 
children aged 6 months to 3 years. We studied 27 consecutive children with this complaint and 
followed them up until the age of 5 years. Diarrhoea began at the mean age of 9 months (range 4 
to 16 months) and resolved in 21 children by 3 years of age. Twelve children had had infantile 
colic earlier. In six patients diarrhoea was caused by food allergy (cows’ milk allergy and allergy 
to fresh vegetables). Episodes of diarrhoea persisted in four of these six. Twenty one children had 
unexplained diarrhoea: this resolved in 19. Nutritional deficiencies were rare; only one child had 
iron deficiency. Relative weights of the children were significantly lower at 2 years than at 1 year 
of age. At 5 years of age six of the children continued to have episodes of diarrhoea, and 
abdominal pains, headaches, and atopy occurred more commonly than in the general population. 

We suggest that there are two major subgroups among children with recurrent diarrhoea— 
children with food allergy and those who react to environmental stresses with a variety of somatic 


symptoms. 


The terms irritable colon of childhood! ? and 
chronic, non-specific diarrhoea’ have been used to 
describe chronic, mild infantile diarrhoea of unex- 
plained origin, when coeliac disease, cystic fibrosis, 
food allergy, and disaccharidase deficiencies have 
been excluded. It is the prevalent syndrome in 
young children with diarrhoea.” According to 
Davidson and Wasserman the syndrome is benign, 
growth is normal, and it is occasionally related to 
dietary restrictions.! Cohen et al * suggested that 
restriction of dietary fat content was the cause of the 
continuing diarrhoea in their five patients. Toddlers 
with non-specific diarrhoea often have an increased 
concentration of plasma prostaglandins. Food al- 
lergy associated with increased prostaglandin E2 in 
plasma has recently been shown to be a frequent 
cause of the irritable colon syndrome in adults.’ 

Our findings in 27 consecutive infants referred to 
our hospital with chronic, intermittent diarrhoea 
suggest that birch pollen allergy and sensitivity to 
fresh vegetables may present as chronic, non- 
specific diarrhoea in infancy. At 5 years of age the 
typical earlier clinical symptoms persisted in six 
patients and 20 children altogether suffered one or 
more of the following: diarrhoea, recurrent ab- 
dominal pains, headache, atopy, and recurrent 
respiratory infections. 


Materials and methods 


Patients. All 27 children of less than 3 years of age 
with unexplained, intermittent diarrhoea referred to 
the Children’s Hospital, University of Helsinki 
between September 1978 and November 1979 were 
included in the study; they included a pair of 
identical twins. The patients were examined at the 
outpatients clinic by the authors on their first visit 
and thereafter at three monthly intervals as long as 
they had diarrhoea. A detailed nutritional, family, 
and social history was obtained. 

Twenty five children at the age of 2 years and 20 
at 5 years were re-examined at the outpatients clinic. 
The families of six patients who did not attend for 
the 5 year examination were contacted by tele- 
phone, and one family could not be traced. 

The patients’ growth from birth to 5 years of age 
was analysed. Heights were expressed as standard 
deviation scores and relative weights as percentage 
deviation from the mean weight for the height® of 
healthy Finnish children. These values were 
compared by paired Student’s ¢ test at successive 
clinic visits. On the first visit haemoglobin concen- 
tration and red cell indices; lymphocyte counts; 
serum IgG, IgA, IgM, and IgE concentrations; 
precipitating antibodies to cows’ milk and gluten; 
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IgE antibodies to cows’ milk and wheat; serum 
protein, urea, calcium, phosphate, alkaline phos- 
phatase, iron, iron binding capacity, ferritin, 
cholesterol, and triglycerides were measured; and a 
one hour p-xylose test was performed. Clinitest was 
performed for reducing substances in the faeces and 
tests for giardia and pathogenic bacteria were 
carried out. Urine was analysed for cells and 
bacteria. 

A jejunal biopsy was undertaken in six patients 
who exhibited growth retardation (decrease of more 
than 1 SD in relative weight or more than 0-5 SD in 
relative height) and in one patient with a subnormal 
p-xylose test result. 

At the two and five year follow up visits haemo- 
globin and red cell indices; serum IgE and IgA 
concentrations (IgG and IgM at 5 years too); 
precipitating antibodies to cows’ milk and gluten; 


and IgE antibodies to fish, cows’ milk, eggs, and 


wheat were measured. 

At the two year examination, skin prick tests for 
cows’ milk and egg, wheat, and nut extracts as well 
as contact tests for fresh potato, carrot, apple, 
tomato, and celery were carried out in 15 children.’ 


Results 


Gastrointestinal symptoms in family members. 
Seventeen family members (out of 75) in 13 families 
reported prolonged gastrointestinal symptoms. 
These includes eight mothers and eight fathers, but 
only one of the 23 siblings (obstipation). Complaints 
included gastritis;* obstipation;’ chronic, non- 
specific diarrhoea; cholecystitis;? ulcerative colitis;’ 
and coeliac disease.’ 


Earlier symptoms in the children. Twelve of the 
patients had suffered infantile colic before the onset 
of diarrhoea. Fifteen had been treated with anti- 
biotics for otitis media. Six children had experienced 
two or more episodes of otitis, three others had 
other frequent respiratory infections, and two suf- 
fered from atopic eczema. 


Feeding and care of the patients. All patients were 
breast fed initially. The children received breast 
milk alone for an average of 3-2 months (from 0-5 to 
5 months) and the average total length of breast 
feeding was 4-5 months. Solid foods were intro- 
duced at 3 to 5 months of age. When first seen 
because of their diarrhoea (mean age 1-4 years; 
range 9 months to 2-5 years) they were on unres- 
tricted diets. Pasteurised cows’ milk was included in 
their diet and fat, carbohydrate, and protein intakes 
were normal for their age. During the daytime, 15 of 
the children were looked after at home, 14 by their 
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mothers. Eight children were taken care of privately 
in small groups and four were in day nurseries in 
groups of six to 12 children in the same age range. 


Symptoms. Recurrent periods of diarrhoea (fre- 
quent or loose stools) started at a mean age of 9 
months (range 4 to 16 months). All had had two or 
more episodes of diarrhoea without fever lasting 
from two days to two weeks. The stools characteris- 
tically looked and smelled abnormal and the bowel 
movements usually occurred during the morning 
(Table 1). In five children diarrhoea was continuous 
with intermittent exacerbations. The parents com- 
plained of several associated problems (Table 1), 
and only nine children were otherwise symptom free 
during the diarrhoeal episodes. In 21 patients the 
symptoms resolved at a mean age of 1-8 years (range 
0-9 to 3 years) but the remaining six still suffered 
bouts of diarrhoea at 5 years of age. 


Treatment. Before hospital examination short 
periods of fasting were used by families to treat the 
diarrhoea in 20 children. Nine mothers had tried 
elimination diets without success. 

We recommended a normal unrestricted diet to 
all. Later, if mothers could associate symptoms with 
a particular food, elimination and challenge was 
performed at home. Based on repeated home 
challenge, five children were proved to be sensitive 
to cows’ milk or products containing cows’ milk. 
Fresh vegetables also caused symptoms in one of 
these patients. In a further patient, berries, carrots, 
and chocolate repeatedly caused loose stools. Symp- 
toms were still present in four of these children at 5 
years of age. 


Growth. There were more boys than girls (20 boys, 7 
girls). Birthweights and heights were appropriate for 
gestational age in all 25 single pregnancies (Table 2). 


Table 1 Features of diarrhoea and characteristics of stools 
and associated complaints in 27 infants with chronic, 
non-specific diarrhoea 


Dea 
Three or more defecations per 24 hours 25 


Five or more defecations per 24 hours 15 
Half or more of defecations before noon 8/16 
Offensive smelling 19 
Watery 18 
Contained undigested foods 18 
Mucoid 14 
Green 13 
Pale 3 
Greasy l 


Associated complaints 
Restlessness 10 


Tiredness 6 
Poor sleeping 5 
Stomach aches 3 
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Table 2 Heights and weights of the patients 


Age No of 
At birth 25 
é moaths 27 
1 year 27 
2 years 27 
5 years 26 


Height (SD scores) 
{Mean (SD}} 


—0-1 (0-8) 
-0-1 (0-9) 
0-2 (1-0) 
-0-3 (1-2) 
-%1 (1:2) 


Weight (%) 


0-8 (11) 
-1-6 (8-6) 
—1+1 (6-7) 
~5-1 (4-7) 
—4-2 (7:5) 


The values are expressed as standard deviation scores (SD) and % deviation 


from the mean weight for height as compared with growth of healthy Finnish 
children. 


There was a significant (P<0-001) reduction in 
relative weights between ages 1 and 2 years (Table 
2). At 5 years of age six patients with persistent 
diarrhoea had a lower relative weight (mean (SD), 
—6-3 (7-6)%) than patients without diarrhoea (—3-5 
(7:5)%); the difference was not significant, how- 
ever. 


Initial laboratory findings. Most serum values were 
within the reference values (Table 3). One patient 
had mild iron deficiency anaemia which was cor- 
rected with oral supplementation. Serum cholesterol 
concentrations were similar to those of healthy 
Finnish children. Despite a raised serum IgE value 
in 10 patients, none of them had reaginic antibodies 
to cows’ milk or wheat. Three others had precipitat- 
ing antibodies to cows’ milk and one to gluten. 
One had a subnormal rise in the p-xylose test, but 
the jejunal morphology was normal. None had 
reducing substances or giardia in stools, but Yersinia 


‘Table 3 Laboratory values 


Initial Patients 
examination Mean (SD) 
Age (ycars) 1-4 (0-6) 
Haemoglobin 123 (65) 
Eosinophils (<10°A) 241 (196) 
Iron saturation (%) 23 (8-3) 
Alkaline phosphatase (U/1) (264) 
Cholesterol (mmo) 4-4 (0-8) 
IgE (U/ml) 56° (85) 
IgG (% of mean for age) 120 (48) 
IgA (% of mean for age) 108 (98) 
Second exaynination 

Age (years) 21° (0-5) 
Hacmogiobin (g) 126 (8-6) 
IgE (U/ml) 45 (58) 
IgA (% of mean for the age) 7I (42) 
Third examination 

Age (ycars) 5-5 (0-6) 
Haemoglobin (gl 130 (6-0) 
Eosinophils (x10°/) 145 (128) 
IgE (U/ml) 26 (37) 
IgG (% of mean for age) 110 (39) 
IgA (% of mean for age) 118 (85) 


entercolitica was cultured in one stool specimen. 
Jejunal morphology was normal in all seven subjects 
who underwent biopsy. 


Laboratory findings at 2 years of age. Haemoglobin 
and red cell indices were normal in all subjects. Of 
the five children with raised IgE values, three had 
symptoms of cows’ milk allergy and a fourth 
symptoms of allergy to fresh vegetables. IgE anti- 
bodies to cows’ milk, fish, eggs, and wheat were 
negative in all but one child who had a low titre of 
egg antibodies. Eggs caused no symptoms, but the 
single patient with a positive skin test to cows’ milk 
had diarrhoea associated with the consumption of 
cows’ milk at that time. One child had a positive skin 
test to fish extract and his symptoms were clinically 
associated with cows’ milk too. 

Five children had a positive skin touch test to 
tomato, and three of these to other raw vegetables 
also. At 5 years of age two of these three had both 
clinically evident and prick test proved birch pollen 
allergy and the third continued to have diarrhoea 
after eating fresh vegetables. 


Laboratory findings at 5 years of age. Haemato- 
logical examinations were normal (Table 3). Serum 
IgG and IgA values were normal or raised. The 
mean value of IgE was lower than in earlier 
measurements. In nine children IgE had decreased, 
and in seven it had increased with age. IgE was 
raised in only one of 18 children tested. This boy’s 
symptoms had been associated with cows’ milk 


No of abnormal findings Reference 
(measured values or range) values for age 
1 (108) > 110 
A (890) <600 
1 (9) 10-47 
2 (1328, 1609) <1000 
Mean (SD), 4-0 (9) 
10 (27-350) <15 (10) 
4 (46, 183-256) 56-169 
3 (28, 32, 302) 36-259 
D > 112 
5 (48-38) <30 
0 31-253 
0 >115 
0 <600 
1 (160) <150 
2 (191, 228) 539-165 
1 (396) 36-255 


consumption and he showed sensitivity to birch 
pollen. None had reaginic antibodies to wheat, egg, 
fish, or meat. 


Symptoms and signs at 5 years of age. Only five of 
the 26 children were without any symptoms. Epl- 
sodes of diarrhoea still occurred in six and in four of 
these the symptoms were clearly associated with 
food hypersensitivity (two were intolerant to cows’ 
milk, and two to uncooked vegetables). Other 
complaints were atopic symptoms in nine, recurrent 
abdominal pain in five, frequent headaches in five, 
recurrent respiratory tract infections in five, soiling 
in one and night wetting in one. Eight of the 
children had two or more of these symptoms. 


Discussion 


Prolonged and recurrent diarrhoea in infancy may 
be caused by several diseases, particularly coeliac 
disease, cystic fibrosis, cows’ milk allergy (intoler- 
ance), other food allergies, and disaccharidase 
deficiencies. Unexplained, recurrent diarrhoea is far 
more common than all these known causes together: 
during a period of 14 months, 27 patients suffering 
from this were referred to us, while during the same 
time there were only nine children with newly 
diagnosed coeliac disease. Moreover, cases referred 
to the hospital probably represent only the most 
severely affected fraction of patients with recurrent 
diarrhoea. Probably most of these patients have 
mild symptoms and are treated by family doctors. 

The clinical course of recurrent diarrhoea of 
unknown aetiology is benign,’ though in contrast 
to earlier studies! our results showed that weight 
was retarded late during the symptoms. Possibly the 
parents limited the energy intake of the infants while 
they were symtomatic, and this may have resulted in 
weight retardation. We were unable to find specific 
nutritional deficiencies in the children by studying 
their diets. Cohen et alf > have suggested that the 
diarrhoea is maintained by limitation of fat in the 
diet. Careful recording of dietary history showed no 
attempts by families to limit fat in their children’s 
diet. Parents often used a short, total fast, however, 
as a successful way of stopping diarrhoea. Plasma 
cholesterol values were also quite similar to those in 
healthy Finnish children,'” suggesting normal fat 
intake. 

We tried to exclude children with cows’ milk 
allergy during the initial examination on the basis 
that they usually have continuous diarrhoea and 
vomiting starting within a month of cows’ milk 
introduction.!! !2 In five children, however, the 
symptoms and cows’ milk consumption were only 
clearly associated later. Two of the five had a 
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positive test (one radioallergosorbent, one prick 
test) for cows’ milk sensitivity at a later age and all 
five had positive skin tests to food extracts or raised 
IgE values at some time during the follow up. 

We had another small group of food sensitive 
children, two of whom had persistent sensitivity to 
fresh vegetables or berries and two others who 
developed birch pollen allergy at 5 years of age. All 
four children had positive tests to tomato at 2 years 
of age. The test was positive in an additional two 
patients, one of whom also had cows’ milk sensi- 
tivity. Probably these children originally had 
sensitivity to fresh vegetables as they all had fresh 
vegetables in their diet. 

The importance of IgE mediated mechanisms as a 
cause of recurrent, non-specific diarrhoea in chil- 
dren is stressed by the finding of a declining mean 
IgE concentration and of a smaller number of 
patients with a raised IgE concentration with 
advancing age, when the symptoms resolved. In 
healthy children the mean IgE rises 10 fold from the 
age of 1 to 7 years. We were able to identify food 
sensitivity on the basis of symptoms or laboratory 
findings in about 25% of the patients. In more than 
half of the food sensitive children the symptoms 
were still present at 5 years of age; this was 
considerably more than in the other children (two of 
21). The role of food sensitivity in recurrent 
diarrhoea seems to become more important with 
advancing age: in more than half of adult patients in 
a recent study, specific foods provoked symptoms.’ 

It has been stressed earlier that parents and 
siblings of children with chronic recurrent diarrhoea 
often have functional intestinal symptoms such as 
obstipation and chronic, non-specific diarrhoea.! 
We found most parents and siblings healthy, and 
observed no particular clustering of symptoms in 
parents. Most of our patients were boys. The rate of 
respiratory infections in children in this study does 
not differ from population studies. '* 

Infantile colic had occurred in 44% of children, 
the frequency of this in mild form has been reported 
to be as high as 40%.'° Atopy was more common 
than in the general population, 35% v 19% at the 
age of 5 years.'° This high level was probably due to 
the fact that food allergy was the apparent cause of 
the symptoms in at least six patients. Five children 
suffered from recurrent abdominal pain at the age of 
5 years; equally many had frequent headaches. Both 
symptoms were more common than reported in 
unselected populations (abdominal pains 11 to 
12%! !8 and headaches 4 to 10%.!* !%) Therefore, 
some children who had recurrent unspecific di- 
arrhoea belong to a larger group with a tendency to 
react to environmental stress with somatic symp- 
toms. 


w 
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Anew milk drink specially made for babies 
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4-6 months and older and nutritionally superio! 
to cow’s milk. That’s Progress. 


By the age of four months ababy’s digestive system 
; maturing to cope with changing nutritional needs, 
ich as extra protein intake. 

Even when solids are introduced milk is still a very 
Nportant source of nutrients. 

Both the DHSS! and the European Society for 
aediatric Gastroenterology and Nutrition (ESPGAN )? 

sdvise against the early introduction of doorstep cow's 
ilk. In fact, it may be beneficial to avoid it for the first 
? months. ESPGAN have set out guidelines for and 
-commend the use of a follow-on formula rather than 
ow’s milk. 

PROGRESS is such a formula, for babies four to six 
,onths and older. Progress is not intended to replace 
reastfeeding. Given in conjunction with solids it 
rovides more complete nutrition than cow's milk. 

Boiling of cow’s milk depletes vitamins such as 
and C and of course, diluting with water lowers all 
lutrients. 

~ Parents will be pleased to know Progress contains 
full complement of vitamins and minerals especially 
son and vitamins A, C, D and E which are insufficient in 
yw’s milk. The all vegetable fat blend contains a lot less 
turated fat than cow’s milk, with energy provided 
vainly from carbohydrate rather than fat. 

Progress has 67% more carbohydrate than cow's 
vilk and the high quality protein is readily usable for 

ailding of body tissue. 
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You will be pleased to know that Progress has 
been specially formulated for the older baby by Wyet 
Nutrition, makers of Britain’s most popular baby 
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Wheezing presenting in general practice 


D P STRACHAN 


Respiratory Unit, Northern General Hospital, Edinburgh 


SUMMARY General practice records of 1058 children were studied to determine the incidence, 
prevalence, natural history, diagnosis, and treatment of wheezing presenting in the first 21 years 
of life. Up to 7 years of age, boys were more likely to present with wheeze and to have recurrent 
episodes. Later there was a higher incidence in girls and a substantial rate of remission among 
boys, both contributing to changes in prevalence during later childhood and adolescence. All 
those diagnosed as asthmatic and two thirds of those with recurrent wheeze received 


bronchodilator treatment. 


Epidemiological studies of asthma and wheezing in 
childhood have relied mainly on reports by parents 
of symptoms or diagnoses,'© and as most have been 
cross sectional in design, few studies have provided 
data on incidence, particularly during later child- 
hood and adolescence.’ ® Since two early reports,” ©° 
general practice records have not been used for this 
purpose. This paper presents the findings from a 
review of the records of three cohorts of children 
chosen to permit longitudinal analysis from birth to 
the age of 21 years.- 


Methods 


The records studied were those of all patients born 
in 1962, 1969, 1975, and 1976 and registered with the 
West Granton Medical Group, Edinburgh in Octo- 
ber 1983. This large practice (currently 11 full time, 
two part time, and two trainee practitioners) serves 
an area of predominantly local authority housing, 
including one of the most socially deprived areas of 
the city. The records of patients born in 1962, 1969, 
and 1976 were analysed up to and including entries 
dated 1983. As the numbers in the 1976 group were 
small, equivalent information was obtained from the 
records of children born in 1975 by analysing up to 
and including entries dated 1982. Thus, three 
cohorts of children were studied, aged 7, 14, and 21 
years at the time of analysis. All records were 
reviewed by the author. 

Entries in the notes with a record of wheeze, 
rhonchi, or ‘bronchospasm’ were termed wheezing 
illnesses. Those with a mention of cough, wheeze, or 
breathlessness or auscultatory signs in the chest 
were termed lower respiratory illnesses; these in- 


cluded all the wheezing illnesses. Coryza, pharyngitis, 
and otitis media were excluded but an ‘isolated 
symptom of cough was considered to be a lower 
respiratory illness. 

In the analysis of treatment offered, only specific 
anti-asthma medication (oral and inhaled B, sym- 
pathomimetic agents, oral and inhaled steroids, 
sodium cromoglycate, and theophylline prepara- 
tions) was included. Antibiotics, cough suppres- 
sants, antipyretics, and other non-specific treatment 
were excluded. 

Statistical analysis was by x° test. 


Results 


A total of 1058 records were studied: 94% were 
complete for the past two years and 83% for the past 
seven years. The only group in which patient 
mobility may have introduced appreciable bias is 
girls of the 21 year old cohort, for whom 87% of 
records were complete for two years and 70% for 


seven years. 


Consultations over the past two years were 
analysed in those records complete for this duration 
(Table 1). The period prevalences of wheezing and 
other lower respiratory illnesses show a similar U 
shaped pattern with age in girls, but in boys these 
patterns differ. This results in significantly different 
sex ratios at different ages. The noticeable fall in the 
prevalence of wheezing between 7 and 14 years of 
age would be consistent with a substantial rate of 
spontaneous resolution of early cases of wheeze, but 
an alternative explanation could be that children 
continue to wheeze but no longer present with this 
symptom to the general practitioner. It is therefore 
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Table 1 Percentage of population consulting for various reasons over a two year period 


Sex Age Total % Consulting over 2 years for 
(years) No 
Any Lower Any episode of Two or more epttodes 
reason (including wheeze) € of e 
Boys 5-7 211 82 40 16], 5 
12-14 145 83 W, | one 6 } | * 6 
19-21 179 78 11 } 8 3 
Girls 5-7 208 81 36 | + | 8 2 
12~14 109 87 18 ae 6 5 
19-21 142 94 a 10 4 
B:G ratlo 5-7 1-0 1-1 2-0* 2-5 
12-14 id {-7* 10 1-2 
19-21 0-8 %5" 0-8 0-8 


Ç teat; *P<0-05, **P<0-01, ***P<0-001. 


of interest that the prevalence of lower respiratory 
illness other than wheeze remains high in boys 
during early adolescence. Much of the variation in 
the prevalence of wheezing is attributable to single 
episodes; if these are excluded recurrent wheezing 
seems to be, if anything, most common at 12 to 14 
years, at which age the total prevalence of wheezing 
is at a minimum. 

The records in each cohort that were complete for 
7 years were studied to determine the incidence of 
new cases of wheezing. In the 14 year old cohort, 17 
children had presented for the first time over the 
past 7 years with wheeze; in 15 of these, records 
were complete from birth. In the 21 year old cohort, 
although only 12 of the 21 new wheezers had 
complete records from birth, in 20 the records were 
complete from 5 years of age, implying a wheeze- 
free interval of at least 10 years. It was therefore 
considered reasonable to regard these as true 
incident cases (Table 2). The proportion of these 
new cases that developed further wheezing or had a 
recorded diagnosis of asthma are also shown in 


Table 2. As follow up was limited to a seven year 
period these figures should be regarded as an 
underestimate, particularly for wheezing commenc- 
ing shortly before the date of the records study. 
. Although boys present with wheeze more com- 
monly in early childhood and are more likely at this 
age to develop further episodes, after 7 years of age 
there is a noticeable reversal of the sex differential 
in both respects. Although the numbers are smali, a 
similar change with age is seen in the proportion of 
incident cases ultimately diagnosed as asthma. 
Although the incidence figures have not been 
obtained from the same birth cohort of children, and 
may not therefore be strictly comparable, the figures 
suggest that by 21 years of age as many as one half of 
children in this population will have presented to 
their general practitioner at some time with wheeze. 

The treatment of episodes of wheeze was initiated 
in most cases by the general practitioner. Eleven per 
cent of children who had wheezed over the past 
seven years had been admitted to hospital over the 
same period with asthma, bronchiolitis, or wheezy 


Table 2 Incidence (%) of first episodes of wheeze and the percentage of cases presenting again with wheeze and with a 


recorded diagnosis of asthma, analysed by age and sex 


Age Total no incidence of wheeze (%) % New cases deveioping 
(years) 
Further wheeze Asthina 

B G B G B:G B G B G 
Under 1 188 181 13 10 72 39 
1 and 2 188 181 7 6 58 18 
3 and 4 188 181 11 4 71 43 
5-7 188 181 6 5 25 11 
0-7 188 181 37 25 1-5* 61 29 13 2 
Fmt 4 135 100 4 11 0-4 17 36 0 18 
14-21 162 114 4 » 13 03° 17 4) 0 7 


Significance of difference of boy:girl ratio from unity by 7 test: °P<0-05. 


Table 3 Percentage of children ever recorded as receiving 


bronchodilator treatment over a seven year period by age, 
sex, frequency of wheezing illness, and diagnosis 
Single episode Two or more Recorded 
of wheeze episodes but no diagnexsis 
diagnosis of arthma of asthma 
All cases TF «+—— eae —— 64 e ene ——m 100 
Age 0-7 33 70 100 
7-144 OS sae 50 100 
14~21 7 Jees 57 100 
Sex Boy 42 73 100 
Girl 15 } . 40 J 100 


x test; *"P<005, *°P<0-01, ***P<0-001. 


bronchitis and a further 7% had received outpatient 
supervision. These proportions varied little with age 
OF Sex. 

The treatment received by children presenting 
with wheeze was analysed in relation to age, sex, 
diagnosis, and frequency of presentation with 
wheeze (Table 3). No child received oral theophyl- 
lines without also receiving a beta. sympathomi- 
metic agent; inhaled or oral steroids and sodium 
cromoglycate had been prescribed only to children 
diagnosed asthmatic. A substantial proportion of 
wheezy children received bronchodilators without a 
diagnosis of asthma being recorded. Boys were 
more likely to be treated, regardless of the fre- 
quency of wheezing, and, although single episodes 


‘of wheeze during adolescence were more common 


in girls, this does not entirely account for the sex 
difference observed. 


Di : 


Longitudinal studies of asthma or wheezing in 
childhood have been few, and hitherto have been 
based on data obtained by questionnaire from 
parents.* > 751! This study has established that an 
alternative approach is feasible and that the records 
studied were complete enough to permit retrospec- 
trve analysis over at least seven years. 

General practice records exclude cases that do not 
result in a consultation and may be deficient, 
particularly for home visits. Although some cases 
may be included on the basis of chest signs in the 
absence of audible wheeze, any assessment of the 
prevalence of symptoms in the community should 
probably be regarded as an underestimate. Informa- 
tion on prevalence and natural history can, how- 
ever, be more directly related to illness presenting to 
the clinician, and data from records is free from the 
problems of unreliable parental recall and inter- 
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pretation of symptoms that arise in questionnaire 
studies. Differences in clinical interpretation be- 
tween doctors are less likely to relate to history or 
examination than to diagnosis. For this reason, and 
because it has been suggested that childhood asthma 
is underdiagnosed,” disease episodes were defined 
in terms of clinical presentation rather than recorded 
diagnosis. 

As socioeconomic status may influence the preva- 
lence of wheezing? and the diagnostic label 
applied,” * prevalence figures from a predominantly 
working class area should be extrapolated with care 
to other populations. The patterns of diagnosis and 
treatment in this practice may also be unusual. 
Thus, although many preschool children received 
bronchodilators, a diagnosis of asthma was rarely 
recorded at this age, suggesting that treatment was 
not usually dependent upon prior diagnosis, con- 
trary to the findings elsewhere.” } 

Changes in prevalence with age and differences 
between the sexes are less likely to have been 
influenced by the study of a single working class 
practice population. The most striking findings 
relate to the differences between boys and girls in 
the patterns of incidence and prevalence of wheez- 
ing over the first 21 years of life. In common with 
other studies from general practice, most children 
first present with wheeze in the first seven years of 
life, often before age 3 years.” ° This study, 
however, has suggested a continuing incidence in 
girls and spontaneous resolution in many cases of 
early wheeze, between 7 and 21 years of age. 

The longitudinal study of Melbourne school- 
children‘! provides a comprehensive account of the 
natural history of wheezing present at age 7 years, 
confirming spontaneous improvement or remission 
in most patients over the subsequent 14 years. The 
incidence of wheeze in previously wheeze-free 
subjects over the same time span has been less well 
studied. In the National Child Development Study,” 
4% developed asthma or bronchitis between 7 and 
11 years of age. An American survey noted a 
substantial incidence of wheezy breathlessness 
(2:8% per year) through adolescence, particularly in 
girls.’ The incidence pattern in this study is consis- 
tent with these observations, and suggests that the 
changes in current prevalence of wheeze during later 
childhood and adolescence are attributable as much 
to a higher incidence among girls as to a higher rate 
of spontaneous remission among boys.1! 


I thank the partners of the West Granton Medical Group, 
Edinburgh for allowing me to study their records and report my 
findings, Drs I W B Grant and M Fulton for their comments on an 
earlier draft of this paper, and Miss J Walker for typing the 


manuscript. 
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BMX compared with ordinary bicycle accidents 


C M ILLINGWORTH 
Accident and Emergency Department, Children’s Hospital, Sheffield 


SUMMARY Three hundred new cases of bicycle accidents were seen in the accident and 
emergency department in 60 consecutive days. Fifty six per cent were related to ordinary cycles 
and 44% to BMX cycles. Significantly more children on BMX cycles were boys (94% v 76% on ` 
ordinary cycles). Those on BMX cycles were somewhat older and more had had previous 
accidents. ; 

By means of a proforma we investigated the nature and causes of the accidents, recorded the 
type of injury, and compared accidents on the two groups of bicycles. Forty children had 
fractures and the incidence on BMX machines was almost twice that on conventional bicycles as 
were serious injuries and admissions to hospital. Twenty one children had concussion, 18 broke 
teeth, 53 fell head first over handlebars, and 131 had injuries above the neck. Significantly more 
children on ordinary cycles (53%) had injuries above the neck than those on BMX cycles (31%). 

Difficulties and methods of preventing the increasing number of cycle accidents are discussed. 


In a period of 60 consecutive days, starting on 2 July 
1984, 300 children presented to the Accident and 
Emergency Department of the Children’s Hospital, 
Sheffield after cycle accidents—almost 6% of the 
5096 new attendances in the same period. A total of 
169 of the 300 (56%) had suffered accidents on 
ordinary bicycles and 131 on BMX bicycles (‘Bicycle 
Motocross’). In a recently published series! I de- 
scribed 100 consecutive accidents, on BMX cycles 
only, over a period of 40 days; apart from three 
patients attending on 2 July, at the beginning of the 
present series, there was no overlap. 

This paper is intended to draw attention to the 
large and increasing number of accidents associated 
with all types of bicycles, and to compare the causes, 
clinical features, and severity of accidents on these 
two bicycles with a view to possible preventive 
measures. 


Method 


By means of a proforma we recorded the child’s age; 
sex; type of bicycle; duration of ownership and of 
cycling experience; previous cycle accidents; place, 
cause, and nature of the accident; and the type of 
injury sustained. In those admitted to hospital the 
injuries were not graded until the final outcome was 
known. We listed the number of radiological studies 
and the proportion in which a fracture was found. 


The severity of the injuries was roughly graded 
from 1 to 4, as follows: 

Grade 1. Injuries which were so trivial that no 
treatment or follow up was necessary. 

Grade 2. This included minor lacerations and soft 
tissue injuries, bruises, and undisplaced fractures of: 
fingers or toes. 

Grade 3. This included the more serious lacera- 
tions, limb fractures that were undisplaced and for 
which admission was not required, minimally dis- 
placed greenstick fractures, and minor head in- 
juries. 

Grade 4. These were fractures for which admis- 
sion was essential, seriously displaced fractures 
which needed a general anaesthetic for reduction, 
and head injuries with concussion (amnesia, re- 
duced level of consciousness or persistent vomiting) 
or skull fracture, or both. 

For convenience I have termed the two groups 
‘ordinary’, meaning conventional bicycles, and 
BMX. 


Results 


Table 1 shows some of the details of the children. 
Seventy six of the ordinary group and 94% of the 
BMX group were boys. The mean age of the 
ordinary group was 91% years, and of the BMX group 
10 years. Both these differences were significant. 
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There was no correlation between the age of the 
child and the severity of the injuries. Previous 
accidents, often multiple, were reported in 24% of 
the ordinary group and 40% of the BMX group 
(a significant difference), but these figures are 
probably an underestimate. 

The 300 accidents included many serious injuries 
(Table 2), including two fractured ‘skulls (one in 
each group) and 19 others with concussion—the 
incidence of which in the BMX group was almost 
double that in the ordinary group (8-4 v 4-7%; not 
significant). There were 38 other fractures (37 in 
limbs, one in the nose), and of the total of 40 
fractures, significantly more (60%) were in the 


Table 1 Details of children involved in cycle accidents 


Ordinary BMX Significance 
les* cycles? 
{n= 169) (n=131) 
Age under 5 years 10 4 
5-9-9 years 43 37 
10 years + 47 59 $ 
76 54 P<0-01 
Accident Grade 2 50 at} 
Grade 3 44 41 NS 
Grade 4 6 11 
Admissions 6-5 9-9 NS 
Previous accidents 24 40 P<0-01 
Radiographs taken 39 45 NS 
Percentage showing fracture 23 37 NS 
*Mean age 9-25 years. tMean age 10-0 years; x7, P<0-05. 
Table 2 Nature of injuries sustained 
injuries Ordinary BMX Significance 
cycles cycles 
(n=109)  (a=131) 
No (%) No {(%) 
Above neck 
Injuries above neck 
(whether injury 
elsewhere or not) %9 (53) 41 (31) P<0-01 
Fractured skull i — _~ 
Fractured nose 1 — — = 
Concussion 
(without fracture) 8 (47) 11 (84) NS 
Minor head injury 30 (1789 14 (16-7) 
Tooth injury 13* (7-7) St (3-3) 
Lacerations 28 = (16-6) 9 (6-9) 
Merely bruises, 
abrasions above neck 124 (7-1) 8§ (61) 
_Ekewhere 
Fracture in limb 13** (7-7) 2444 (18:3)  P<0-0i 
Sprains — 3 = l 
Lacerations 2 (118) 21 (1&0) 
Merely abrasions 
or bruises 47 (27-8) BW 5 


“Includes 1 with minor head injury, 1 with nose injury; tInctudes 1 with 
concission, 1 with minor bead injury; ¢includes 3 with fractured limbs; 
$Inctudes 2 with fractured limbs; **Includes 2 with minor bead injary, | with 
abrasion of bead; ttIinctudes 1 with concussion, 1 with minor head injury, 
3 with abrasions of head. 


BMX group. Only six of the 34 children with a limb 
fracture were admitted to hospital. The proportion 
in grade 3 was almost the same in the two groups, 
but the proportion in grade 4 in the BMX group 
(11%) was almost double that in the other group 
(6%). There was a higher hospital admission rate in 
the BMX group (9-9%) than in the ordinary group 
(6:5%), but the difference was not significant. 
Eighteen children had tooth injuries. A total of 
131 children had injuries above the neck— 
concussion, minor head injury, fractures, tooth 
injuries, lacerations, bruises, or abrasions. The 
overall proportion of injuries above the neck was 
53% in the ordinary group and 31% in the BMX 
group, a significant difference. Fifty three children 
(17% and 18% respectively in the two groups) had a 
potentially dangerous accident when they fell head 
first over the handlebars. The figure in the previous 


"BMX series was 23%. 


How the accident happened 


We tried to elicit the exact details of each accident, 
but it was often impossible to be sure of the truth. In 
21 children there was concussion and therefore some 
amnesia. Children may be reluctant, particularly in 
the presence of their parents, to tell the truth about 
their activities, their excessive speed, stunts, things 
done because of ‘dares’ by other children, failure to 
look, or even the use of drugs. Many children ‘just 
fell off without being able to explain why. There 
were no significant differences between the two 
groups with regard to the causes of the accidents, 
apart from stunts, and I have therefore combined 
them. 

Fourteen children fell after striking an object on 
the road—stones, a brick, an apple, a tin, etc. 
Sixteen fell off after hitting a bump in the road or a 
drain hole. Fifteen collided with a wall, lamp post, 
or other fixed object. Eleven rode into a kerb (two 
slipped over the edge of a kerb) and seven rode into 
a parked car. Seventeen collided with other bicycles 
and 10 collided with or were hit by moving cars (in 
one case after the cyclist ‘went through red lights’). 
Forty seven fell off after a skid—mostly on gravel, in 
some cases on a grassy slope, but in four of them 
after suddenly swerving to avoid an object or 
person. Thirteen fell off after slipping off a pedal, 
seat, or the handlebars and two fell off when 
changing gear. 

Fight children were injured when a foot or finger 
caught in the spokes, pedal, or chain. One fell off 
when a plastic bag caught in the spokes. A 9 year old 
fell over the handlebars because when descending a 
hill he did not know where the brakes were. One fell 
because the bicycle was too big for him and a 
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mentally subnormal child fell off for no known 
reason. 

Many children fell because of doing silly things 
other than stunts. Eight fell off when sharing a 
bicycle with another child. One was pushed over by 
a girl, two fell off when stones were thrown at them, 
one was deliberately rammed by another bicycle and 
one fell when a boy put a stick into the spokes. 
Others fell off as a result of riding without a saddle, 
sitting on the handlebars, or sitting astride. 

As one would expect, many more in the BMX 
group had accidents resulting from stunts (51 (39% } 
compared with 18 (11%) in the ordinary group) but 
five children in the ordinary group fell when 
performing a ‘wheelie’ (cycling on one wheel) and 
two fell on a ramp (compared with 13 in the BMX 
group). Two in the ordinary group fell when riding 
up steps. In both groups many fell while racing. In 
the BMX group children fell when performing 
‘wheelies’, ‘bunny hops’, ‘frame ups’, or ‘kerb endo’ 
(getting over a kerb one wheel at a time), and three 
fell when riding backwards down a hill. Some fell 
when ‘flying the whoop’ (jumping over a bump on 
the track) or ‘hitting the master camel’ (jumping 
over two bumps at the same time). 

Mechanical failures led to many accidents. Nine 
children claimed that they fell because of brake 
failure, and 14 because the brakes locked. We could 
not say whether they merely lost their balance by 
applying the brakes too suddenly and firmly. Five 
fell because a chain came off, two because the 
handlebars broke or came off, three because a wheel 
came off or buckled, and two because the pedals 
slipped off. Two claimed that the handlebars locked 
on turning. Almost all the remaining accidents were 
due to ‘just falling off—without excessive speed, 
racing, fooling, or other fault being admitted or 
recognised. 


Discussion 


There has been a notable recent increase in the 
number of cycle accidents presenting to this accident 
and emergency department, with 300 new cycle 
accident attendances in 60 consecutive days im- 
mediately after 100 BMX accidents in the previous 
40 days.! In 1981 I reported? 150 bicycle accidents 
(on various types of bicycles) for comparison with 
injuries from other causes, but these 150 consecutive 
cases had occurred over a full six month period. 
Despite the popularity of BMX bicycles, 56% of the 
accidents were on ordinary bicycles. The high 
incidence of cycle accidents this year presented a 
large volume of work and necessitated 125 radio- 
logical studies, despite our constant aim to limit 
irradiation to a minimum. 


In all cases we tried to obtain exact details of the 
nature of the accidents so that possible methods of 
prevention could be considered. Many of the factors 
such as the child’s personality, play behaviour, 
racing, speeding, stunts, showing off, and normal 
aggression cannot be prevented, nor would it be 
desirable to try. Neither can one prevent objects 
lying on the road, nor irregularities on the road 
surface. The child’s attention can, however, be 
drawn to the danger of drain holes in the path at 
home, and the danger of a coat or other object 
becoming caught in the spokes. But the provision of 
cycle lanes, as in Denmark and other countries, 
would help. Cycling proficiency classes run by the 
police to teach road sense, giving way at a junction, 
observing traffic lights, avoiding sudden changes of 
position on the road, care on emerging into a road, 
and the danger of cycling on the edge of a kerb (the 
source of several accidents in this series) can make a 
useful contribution. The courses should also include 
proper maintenance of the chain, gear, and brakes. 
Some excellent classes already exist but most are for 
older children. It seems important that the many 
younger children riding bicycles should be offered 
proper training as early as possible. There are some 
BMX clubs that give supervised instruction, but few 
of the children riding BMX bicycles belong to them. 
It is notable that 18 of the BMX accidents were said 
to have occurred on BMX tracks. 

Children should be discouraged from riding with a 
second child on the bicycle. Eight accidents in this 
series resulted from this, and in an Australian 
series,’ 23 of 139 accidents were ascribed to ‘doub- 
ling’. 

Parents should give thought to the type of bicycle | 

they buy for a child or allow him to ride. Some of the 
accidents were due to the bicycle being too big. 
Many were due to unfamiliarity with the machine. 
In 16 cases (11 of them on a BMX) the accident 
occurred within a month of purchase—in several 
es within two or three days. The particular 
angers of ‘high rise’ cycles were described a few 
ars ago.* 
BMX clubs make sure that protective clothing is 
worn but in this series only two of the BMX riders 
used any. A hundred and thirteen of the 300 
children in this series had injuries above the neck 
that were potentially hazardous. Skull fracture and 
brain injury without fracture were the most common 
causes of death in cyclists between 5 and 14 years in 
78 of 100 deaths in 1979 and 46 of 65 deaths in 1982.° 
Many of these deaths might have been prevented if 
proper head protection had been worn and efforts 
should be made to persuade all cyclists (BMX and 
other) to use safety helmets. 

Non-slip pedals, saddles, and handlebar grips 
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Dress and care of infants in health and illness 
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SUMMARY The mothers of 199 infants (mean age 36-7 days) were interviewed to determine how 
the infant was dressed and wrapped, and how the mother would deal with illness. These data 
were related to measures of the infant’s toe and underarm temperatures and demographic 
information about the family. The data did not support the hypothesis that infants with particular 
types of clothing or bedding were at risk of overheating and shows that most mothers dress their 
infants appropriately. Mothers’ ideas about management of illness were often inappropriate 


particularly in lower socioeducational groups. 


While folklore dictates that infants should be well 
wrapped to prevent them getting colds, there have 
been recent suggestions that this practice may lead 
to increased incidences of overheating and fever.! 
Fever in children is not generally associated with 
adverse consequences. Some links, however, be- 
tween fever and encephalopathy? and cot deaths? 
have been reported. Bacon! has further argued that 
the probability of overheating is compounded by 
fabrics and designs used in the manufacture of infant 
clothing. He notes that ‘synthetic materials are less 
permeable to sweat, and all-enveloping suits, sleep- 
ing bags, or tightly swaddled blankets prevent any 
circulation of air’. The present study began as a 
small survey of how women clothe and wrap their 
infants. These data were correlated both with 
infants’ temperatures and demographic information 
about the families. 

It is also apparent that widespread ignorance 
exists among parents as to how to treat fever in an 
infant. Schmitt* has shown that parents can become 
anxious about low grade fever (38-9°C) and some- 
times believe that medium grade fever (40-0°C) has 
serious neurological consequences. (In contrast, 
paediatricians only regard temperatures in excess of 
41°C as critical.)° A common erroneous belief is that 
the way to treat fever is to keep the infant warm.! 
The second aim of this study was to investigate 
mothers’ knowledge of how to treat illness in 
general and fever in particular in their infants. 


Method 


Subjects. All women delivered of a live baby 
between 16 December 1983 and 28 January 1984 and 


resident within the Exeter Area Health Authority 
were included in the study. At the interview, the 
infants were aged between 3 and 6 weeks (mean 36-7 
days). In practice, 71-1% of the total sample took 
part (n=199). Due to the large geographical area 
covered by the sample, 39 (13-9%) were unable to 
be interviewed before the infant reached 6 weeks of 
age. A further 37 (13-2%) were not at home on two 
separate visits by interviewers. Only six (2:1%) 
women who were approached actually refused to be 
interviewed. 

All the infants included were single births. Birth- 
weight ranged from 1445 to 5184 g (mean 3114-2 g). 
At birth, 78-4% of the sample were described by 
their mothers as ‘very well’. Some 15-6% of the 
sample had ‘slight’ problems (jaundice or sticky 
eyes). Four per cent of infants were admitted to the 
special care unit for less than one week, 1% for 
more than one week, and a further 1% were still 
attending hospital regularly. 

The mean age of the infants’ mothers was 27-2 
years (range 16 to 40 years). These women had 
completed full time education at a mean age of 16-9 
years (range 14 to 25 years). The mean age of 
fathers was 30-7 years (range 19 to 51 years); these 
men had completed full time education at a mean 
age of 17-2 years (range=14 to 27 years). Social 
class of the sample was determined by father’s 
occupation whether or not the couple were married. 
According to the Registrar General’s classification 
the distribution was as follows; social class I=6-5%; 
Il=24-6%; TINM=18-6%; DIIIM=27-1%, IV and 
V=10-6%, Services=3-0%, Students=1-0%, and 
Unemployed=8-5%. These figures differ slightly 
from the 1981 census for the Exeter Health 
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District,° particularly in the under representation 
of social classes IV and V. The figures obtained in 
this census were as follows; SCI=6-:1%; I= 
30-4%, TONM=12:4%, ITIM=31-3%, [V=13-3%, 
V=3-4%, and Services=3-0%. A possible reason 
for this finding may be the slightly different methods 
used in the census tables for dealing with the 
unemployed category, since these are reported 
separately in our data but not in the census. Of the 
mothers, 94:5% described themselves to be gener- 
ally in good health, as were 91-0% of the fathers. 


Procedure. Mothers were interviewed by a female 
psychologist in their own homes. The first section of 
the questionnaire asked for details of how the infant 
was dressed (a) during the day (outside), (b) during 
the day (inside), and (c) during the night. We asked 
mothers to describe what the infant wore, and the 
materials from which these clothes were made. We 
also asked mothers about the number and type of 
blankets used to cover the child. If mothers were 
unsure of the type of material, the interviewer 
checked manufacturers’ labels. Mothers were also 
asked if they swaddled the infant and how they 
checked for themselves if the infant was too hot or 
cold. 

The second part of the questionnaire was con- 
cerned with mothers’ beliefs about the causes of 
colds and their knowledge of the appropriate 
treatment for a number of conditions in infants 
which are likely to cause concern. Mothers were 
asked what they believed to be the reason for 
infants, school aged ‘children, and adults getting 
colds. They were also asked how they. would treat 
the following conditions in a young infant; a cold 
with high temperature, diarrhoea, a rash, and 
convulsions. (Many mothers did not know what a 
convulsion was. In these cases, the interviewer 
briefly described a convulsion.) 

- Interviewers then asked if they could take the 
infant’s temperature. In eight cases where the infant 
was asleep, mothers asked that they should not be 
disturbed. Temperatures were taken using Life- 
Watch model LT-8 monitors (Albury Instruments). 
These give temperature readings using a ther- 
mometer probe (accuracy +02°C). Readings were 
obtained under the infant’s arm and at the great toe. 
A standard room thermometer was used to measure 
the temperature of the room the infant was in. The 
Metereological Office provided information about 
air temperature. 


Results 


How mothers clothe and wrap their infants. We 
analysed separately the type of clothing mothers 


reported their infants wore during the day (outside), 
during the day (inside), and at night. The main 
distinction we found was between infants generally 
dressed in ‘babygros’ and those dressed in separate 
garments. This latter category included nighties, 
dresses, and knitted suits. The results are sum- 
marised in Table 1. It can be seen that most infants 
wore babygros most of the time. Furthermore, 
99-0% of these were made from a mixture of cotton 
and synthetic fibres; only one child was dressed in a 
hand knitted babygro. The range of materials used 
in the manufacture of separate garments was 
greater. Eight of the nighties worn by 11 of the 
infants were made from brushed cotton or wyn- 
ceyette, and three were of nylon fabrics. Dresses 
and knitted suits were made from wool (12) or 
acrylic (15) fabrics. 

Mothers were also asked if they swaddled the 
infant at all. Over half of the sample (55:3%) were 
not swaddling the infant at the time. Of these, 
33-2% had never swaddled since leaving hospital, 
and 22-1% had stopped swaddling soon after arriv- 
ing home. The rest of the mothers swaddled the 
infant during the day (2-5%), night (10-6%), some- 
times (13-1%), and both day and night (17-6%). 
(Data were missing for this response from two 
mothers.) Reasons mothers gave for swaddling 
included bad weather (9%) or when the infant was 
unwell (1%). 

Most infants slept in a pram or carry cot (81-4% 
by day and 53-8% by night). Other infants slept in 
moses baskets (15-6% by day and 27-6% by night) 
or cot (1:5% by day and 15-6% by night). A small 
number of infants could not be classified in this way 
(three by day and four by night). 

Most infants slept on a sheet (wynceyette 58-5%, 
cotton 37-5% , and other 0:-5%). A small number of 
infants (2%) slept in a baby nest. Coverings used 
over infants were diverse. Over half the infants 
(64-3%) were covered directly by blankets, that is 
there was no top sheet. Most infants (61-3%) were 
covered with blankets rather than quilts. Blankets 


Table 1 Type of clothing worn by infants on different 
occasions (%) 


Day Day Night 

(outside) (inside) 
Vest 93-5 93-5 95-5 
Nighty 5-0 5-5 22-1 
Knitted suit 18-1 5-0 0-0 
Dress 10-1 9-5 0-0 
Cardigan 78-4 64-8 59:8 
Socks -39-7 31-7 33:7 
Mitts 462 4-0 7-5 
Hat 79-4 40 55 
Babygro 754 T74 78:4 


ins 
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used to cover infants tended to be fairly evenly 
distributed between cotton, synthetic, or wool, and 
between woven or cellular forms. Infants were 
covered with one to six layers of blankets. 


Infant, room, and outside temperature. Three 
measures of infant temperature were used in the 
analyses: 

(1) Toe temperatures ranged from 18-0°C to 
34-2°C (mean 26-3°C). 

(2) Underarm temperatures ranged from 32-0°C 
to 38-0°C (mean 35-8°C). There was a marginally 
significant correlation between these two measures 
(r=0-11 P<0-06). 

(3) A third temperature measure was derived, 
being the difference between these two tempera- 
tures (tdiff). This measure ranged from 2-0°C to 
18-0°C (mean=9-59°C). 

A large difference in the third measure was taken 
to be indicative of a cooler infant, (since an infant 
conserving heat vasoconstricts the periphery) and a 
small difference was taken to be indicative of a 
warmer infant. 

These temperatures were correlated with two 
measures of environment temperature: 

(1) The room the infant was in (range 10-0°C to 
25°0°C, mean 17:9°C). 

(2) Outside air temperature (range 0-8°C to 
14-0°C, mean 7-5°C). 


Correlations between infant and room temperatures. 
There was a positive correlation between toe and 
room temperatures (r=0-25, P<0-001); underarm 
and room temperatures were not significantly corre- 
lated (r=0-03, NS). There was a negative correla- 
tion between tdiff and room temperature (r=—0-16, 
P<0-02), that is infants in warmer rooms had 
smaller differences between toe and underarm 
temperatures. 


Correlations between infant and outside tempera- 
ture. There was again a positive correlation between 
toe and outside temperature (r=0-23, P<0-001). 
Underarm and outside temperatures were not signi- 
ficantly correlated (r=0-08, NS). There was a 
non-significant correlation between tdiff and outside 
temperature, but in the same direction as pre- 
viously, that is tdiff was smaller on warmer days 
{r=—0-10, P=0-08). 

Finally, there was a positive correlation between 
room and outside temperature (r=0-13, P<0-03), 
confirming that rooms were warmer on warmer 
days. Room heating was provided by fixed gas or 
electric fires in 40% of homes and by central heating 
boilers in a further 40%. Nine per cent of homes 
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used coal fires and 4% relied on calor gas or 
paraffin. 

We then conducted a series of analyses to look at 
the relations between infants’ underarm and toe 
temperatures and other variables. Analyses with 
tdiff are not presented in detail since in all cases they 
reflect results with toe temperatures, generally at a 
less significant level. 


Demographic variables. In all analyses involving 
fathers’ occupation, we excluded the categories of 
Services, Students, and Unemployed, since these 
groups were both small and also heterogeneous. 
There were no significant correlations between toe 
and underarm temperatures and fathers’ occupation 
(rho= —0-09 and rho=0-02 respectively). There was, 
however, a significant correlation between room 
temperature and fathers’ occupation (rho=0-18, 
P<0-006) suggesting that those in lower social 
classes keep their infants in warmer rooms. In all 
analyses involving mothers’ age on leaving school, 
three groups were created; (1) those leaving school 
at 16 years or below, (2) those leaving at 17 to 20 
years, and (3) those leaving at 21 years or more. 
Infants’ toe temperatures were inversely correlated 
with mothers’ age on leaving school (rho=—0-02, 
P<0-02). There was also a significant inverse 
relation between room temperature and mothers’ 
age on leaving school (rho=—0-12, P<0-05). No 
other correlations approached significance. 


Type of clothing. We looked for differences between 
infants who were dressed in babygros and those 
dressed in separate garments on several demo- 
graphic variables. Neither fathers’ occupation 
(rho=—0-07), nor mothers’ age on leaving school 
(rho=0-08) predicted how the child was dressed. 

We then conducted separate ¢ tests on toe and 
underarm temperatures to look for differences 
depending on whether the infant was dressed in 
babygros or separate garments. There were no 
significant differences between toe temperatures for 
infants dressed in babygros or separate garments 
(means 26-0 and 27-1, t=1-74, P<U-U8). Infants in 
separate garments, however, had marginally higher 
underarm temperatures (means 36-2 and 35-2, 
t=3-39, P<0-001). 

Further analyses were conducted comparing the 
type of clothing worn by those infants with the 
most extreme toe temperatures. Of 29 infants 
(approximately 15%) with the highest temperatures, 
six wore separate garments and 23 wore babygros. 
Of 29 infants with the lowest temperatures, two 
wore separate garments and 27 wore babygros. A X? 
test on these data was not significant y*=0-25). 

Two separate analyses of covariance were then 
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conducted using the infants’ toe and arm tempera- 
tures as the dependent variable and room tempera- 
ture as the covariate. In both analyses, we consi- 
dered the effect of the type of clothing (separate v 
babygros) and the number of additional clothes the 
infant wore. (Four levels of additional clothes were 
defined: (a) vest only; (b) vest and cardigan; (c) 
vest, no cardigan and some other items; and finally 
(d) vest, cardigan, and other items, for example 
mitts or hat.) These analyses were conducted using 
data from 167 subjects, since 13 subjects did not 
wear vests and therefore did not fall into any of the 
four categories above, and some data were missing 
from the remaining 19 cases. 

The results of the first analysis confirmed the 
previous findings that infants in colder rooms had 
lower toe temperatures, and the type of garment 
(separates or babygros) was not significantly associ- 
ated with toe temperatures. The number of addi- 
tional garments, however, was significantly related 
to infants’ toe temperatures, such that infants with 
more additional garments had lower toe tempera- 
tures, (mean toe temperatures for infants at four 
levels of other clothing 27-2°C, 26-S5°C, 25-8°C, 
24-9°C). These findings held while controlling for 
room temperatures. 

In the second analysis, it was found that infants in 
separate garments had higher underarm tempera- 
tures than those in babygros even when controlling 
for room temperatures (mean underarm tempera- 
ture for infants in separates 36-2°C, babygros 
35:7°C, F=5-51, P<0-05). The number of additional 
garments the infant wore made no difference to 
underarm temperatures. 


Swaddling behaviour. There was no relation be- 
tween whether the baby was swaddled or not and 
toe (means=26:3°C and 262°C) or underarm 
temperatures (means 35-8°C and 35-8°C). Infants 
who were swaddied, however, were kept in rooms 
with lower temperatures than those who were not 
swaddled (means 17-4°C and 18-3°C, t=2-02, 
- P<0-05). 


Beliefs about causes of colds in infants, school 
children, and adults. Mothers were asked what they 
believed to be the causes of infants, children, and 
‘adults getting colds. Responses could be categorised 
as follows: 

(a) Germs in the air. 

(b) Catch colds off other people. 

(c) Being cold or wet. 

(d) Neglect (not being properly fed or cared for). 

(e) Other. 

The frequencies with which mothers gave these 
reasons for different groups are shown in Table 2. 


Table 2 Beliefs of mothers about causes of colds in adults, 
children, and babies (number of people mentioning specific 
cause for each age group are not mutually exclusive) 


Adults Children Babies 
Germs 48 48 51 
Caught from others 81 134 108 
Temperature 93 64 95 
Neglect -B 8 4 
Other 15 9 12 


For infants, the most popular reason was that infants 
get colds from other people. Almost half the sample 
felt that infants could get colds by being cold. We 
looked at the relation between the mothers’ beliefs 
about why infants get colds and the infant’s tem- 
peratures, hypothesising that mothers who believed 
that being cold led to symptoms of a cold would 
have warmer infants. In fact there are no significant 
relations between these beliefs and any of the 
measures of infant’s temperatures or room tempera- 
ture. 

Mothers were also asked if they thought that 
infants became ill more often, less often, or the 
same amount as adults and children. Altogether 
68-3% (n=136) stated that infants became ill less 
often. The reasons given included ‘because they 
were breast fed’ (n=58), ‘looked after better’ 
(n=69), ‘because they were naturally immune’ 
(n=39), or because ‘I’ve never seen an ill infant’ 
(n=4). A further 21:1% (n=40) of mothers stated 
that infants became ill more often than adults and 
children. Their reasons included the fact that infants 
had not been exposed to infection and built up any 
resistance (n=20), and because they were small 
(n=2). The remaining mothers gave no reasons for 
their response. 

Mothers were also asked how they themselves 
checked whether the infant was too hot. The vast 
majority relied simply on feeling the infant (50-3%) 
or colour (45-2%). A total of 29-1% of the sample 
also mentioned the infant became irritable if too 
hot, and 34:7% that the infant was likely to sweat. 
Only 0-5% used their own feelings about whether it 
was too hot as a guide to the baby’s temperature. 

Mothers were less confident about how to tell 
when the infant was too cold; 13-1% stating that this 
had never happened. Again, the most popular 
method was simply to feel the baby (83-4%), while 
18-6% relied on colour. Some 15-1% of mothers 
reported that the infant became irritable when too 
coid. 


Treatment for illnesses in infants. Mothers were 
asked how they themselves would treat a number of 
conditions in their infant. They could give as many 
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responses as they liked; for this reason the cat- 
egories below are not mutually exclusive. Their 
responses were categorised as follows: 


Convulsions 

(a) Call the doctor immediately (91:1%); after 24 
hours (3-0%). 

(b) Cool the infant (21-6%). 

(c) Warm the infant (2-0%). 

(d) Lay infant on the side and prevent choking 
(35-0%). 

(e) Don’t know (22-8%). 


Cold with high temperature 

(a) Call the doctor immediately (79-3%); after 24 
hours (13-6%). 

(b) Cool the infant (32-7%). 

(c) Warm the infant (20-1%). 

(d) Give medication (1:5%). 

(e) Other (including cuddle, put to sleep more 
often (25-1%). 

(f) Don’t know (4%). 


Diarrhoea 

(a) Call the doctor immediately (47-5%); after 24 
hours (36-4%). 

(b) Increase infants fluids (27-1%). 

(c) Starve the infant (22:6%). 

(d) Change mother’s diet (for breast feeders) 
(65%). 

(e) Don’t know (5-5%). 


Rash 

(a) Call the doctor immediately (41-1%); after 24 
hours (41-4%). 

(b) Cool the infant (16-6%). 

(c) Change washing powder (7:5%). 

(d) Change mother’s diet (among breast feeders) 
(1:0%). 

(e) Don’t know (3-5%). 


Treatment for illness in relation to demographic 
variables. We conducted a series of x° tests to look 
at mothers’ age on leaving school in relation to 
reported action in the case of illness. In the case of 
convulsions, the percentage of mothers stating that 
they did not know what action to take was greater 
among the less educated mothers (younger on 
leaving school) (777-5, df=2, P<0-05). Of those 
mothers mentioning the importance of temperature 
in dealing with infants with a cold and high 
temperatures, more educated mothers were more 
likely to state that it was important to cool the infant 
rather than keep the infant warm (7°=9-1, df=2, 
P<0-02). In the case of a rash, more educated 
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women were more likely to state that the infant 
should be cooled (7°=7-9, df=2, p<0-02). 


Discussion 


Use of the skin temperature measurements of the 
infants studied was designed to provide some 
objective measurement of the infant’s response to its 
thermal environment. It was envisaged that under- 
arm temperatures would have a close relation to 
core temperature with a small standard deviation, 
and that the difference between core and peripheral 
temperature, as represented by tdiff, would be a 
measure of the infant’s physiological response of 
heat loss or heat conservation. In the event, 
underarm temperature varied more widely than 
expected and was almost certainly considerably 
lower than core temperature (since it is an extremely 
unlikely hypothesis that the core temperature in 
these infants was close to 35-8°C). There was also 
considerable variability in toe temperature. It is 
likely that this variability in both measures reflects 
practical difficulties encountered in obtaining these 
measures in the home. | ; 
This survey nevertheless provides information as 
to how mothers care for their young infant. Infants 
of both sexes are commonly dressed in babygros 
rather than traditional garments. Roughly a third of 
the infants were swaddled either during the day or 
night, or both, and a further 13% were sometimes 
swaddied. At night most infants were covered with 
blankets rather than duvets and the use of baby 
nests for sleeping infants was extremely low (2%). 
The mean absolute toe temperature was unaffected 
by whether the baby was dressed in a babygro or 
separate garments, that is neither group was signifi- 
cantly warmer than the other. An alternative way of 
looking at these data is to look at infants with toe 


temperatures at the extremes of the range, since . - 


these are infants exhibiting the maximum observed 
degrees of either heat conservation (cold toe 
temperatures) or heat loss (warm toe temperatures). 
Analysis of this method as shown in the results did 
not show a different distribution of infants according 
to whether they were wearing babygros or separate 
garments and thus does not support the hypothesis 
that infants wearing either type of garment were 
likely to be either too warm or too cold. 

We thus found no evidence that the custom of 
dressing infants in babygros rather than traditional 
garments led to significant differences in infants 
physiological state of heat balance. Since most 
babygros contain synthetics, these fibres in them- 
selves were not found to be responsible for any 
increase in body temperature. While this may be 
true for the healthy infants included in our sample, it 
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is not possible to say how these garments will affect 
the temperature of an unwell infant. 

The finding that underarm temperatures in babies 
dressed in separate garments were higher than in 
infants dressed in babygros is hard to explain, given 
the above data, since we would predict that under- 
arm temperature would vary less than toe tempera- 
ture. Differences in ventilation of the underarm area 
might be significant, however, and could neither be 
controlled for, nor measured. One hypothesis would 
be that infants dressed in babygros which fit more 
closely around the upper arm would be less likely to 
have skin apposition between the inner aspect of the 
upper arm and axilla, so that the skin temperature 
would be less close to body temperature than in 
babies where these parts were in apposition. These 
data may be of interest in relation to the common 
practice of measuring underarm temperature clini- 
cally as an approximation to core temperature. It 
may well be useful to validate underarm and rectal 
temperatures on the ward. We also obtained in- 
formation about the quantity and type of covers 
used. There was great variability in the number of 
layers, type of fabric, and age and method of 
manufacture (handmade, or commercially pro- 
duced) of these coverings. For this reason it was felt 
to be unrealistic to attempt to quantify the relative 
degree of warmth of individual layers. 

Infants in colder rooms tended to be wearing 
more clothes, to be more often swaddled, and yet to 
have lower toe temperatures. These data suggest 
that mothers were both dressing their infants 
appropriately for the environmental temperature 
that they were in and also that they had not over 
dressed infants in response to a cooler environment. 
Further evidence for this is the fact that the more 
additional clothes that were on the infant, the cooler 
the toe temperature. Looking at the obverse 
hypothesis that infants in warm rooms might be over 
dressed, and looking at those infants with high toe 
temperatures, these occurred no more frequently in 
infants in warm environments. 

While most mothers were apparently responsive 
to temperature regulation in the healthy infant, they 
seemed less competent in handling the unwell 
infant. For all the ailments studied, a high propor- 
tion of mothers stated that they would seek medical 
advice. Only a small number seemed knowledgeable 
about appropriate actions. Although we did not 
specify to mothers that we were interested in their 
knowledge of febrile convulsions, it was apparent 
that few women knew what a convulsion was or 
what action to take. Nevertheless, the fact that few 
mothers stated that they would cool the infant with a 
convulsion may be taken as some indication that 
they were not generally aware of the possibility of 


convulsions resulting from overheating. We found 
that the mothers’ level of education was the single 
most important predictor of her knowing how to 
deal with illness in the infant. Of special relevance is 
the fact that less educated mothers were less likely 
to state that they would attempt to treat high 
temperature or a rash by cooling the infant. In 
addition, the infants of these mothers had higher toe 
temperatures than infants of more educated 
mothers, and kept their infants in warmer rooms. 
All these factors taken together may suggest that a 
group of infants are at risk in terms of potentially 
dangerous increases in temperature. 

It would seem that informing women about how 
to treat illness in their infant is likely to be 
beneficial, both in reducing unnecessary general 
practitioner contact and increasing the quality of 
care of the child. Such an intervention, designed to 
teach mothers about how to deal specifically with 
fever, has been shown to be relatively successful by 
Casey et al.’ Information about how to measure the 
infant’s temperature and manage fever led to an 
increase in appropriate general practitioner referral 
(that is contact with the general practitioner where 
the fever so required, and home management in less 
serious cases). The data in our study highlight the 
need for large scale education of women on how to 
treat illness in their infants and when it is appropri- 
ate to seek professional advice. 
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Short reports 


Pressure volume characteristics of the lungs in sudden infant death ` 


syndrome 


D G FAGAN AND A D MILNER 


Departments of Pathology and Child Health, University Hospital, Nottingham 


SUMMARY Data on the pressure volume characteris- 
tics of left lungs obtained from 23 babies dying from 
sudden infant death syndrome were compared with 
results from 18 length-matched babies dying from 
established but primarily non-pulmonary causes. 
Volume distension at 30 cm of water and deflation 
flow volume characteristics were very similar in the 
two groups. These findings do not suggest that 
babies dying from sudden infant death syndrome 
have abnormally stiff lungs. 


The aetiology of sudden infant death syndrome, 
now the third most important killer in infancy after 
prematurity and major congenital abnormality, con- 
tinues to elude us. A recent study’ has shown that 
the composition of surfactant in babies dying from 
sudden infant death syndrome differs strikingly from 
that of babies and infants dying of other causes. In 
particular, the lung washings from the victims of 
sudden infant death syndrome had relatively less 
phospholipid and dipalmitoylphosphatidylcholine 
compared with others, a pattern similar though not 
identical to preterm babies dying from the idiopathic 
respiratory distress syndrome. These changes, which 
were highly significant, suggested that although the 
appearances at necropsy do not show the alveolar 
collapse and hyaline membranes seen in idiopathic 
respiratory distress syndrome, a degree of alveolar 
instability may be important at times when the baby 
is compromised by an infection. 

With this hypothesis in mind we considered it 
important to re-examine data? on the pressure 
volume characteristics of lungs from victims of 
sudden infant death syndrome and to compare the 
results with data from babies who had died of 
primarily non-respiratory causes. 


Subjects and method 


Method. The left lung was removed during routine 


necropsy at the Children’s Hospital, Sheffield. In 
every case the body had been stored at 4°C and the 
necropsy carried out within 48 hours of death. The 
lungs were floated in polythene bags in a water bath 
at either 18 or 37°C for two hours. The lungs were 
not voided of air but were weighed, and their 
volume measured by water displacement. The 
volume of air in the lungs was then calculated, 
assuming a specific gravity of 1-062 for lung tissue. 
The left main bronchus was then cannulated and the 
preparation mounted within a glass container, using 
the method described by Gribetz et al.° . 
The lung was then inflated up to a pressure of 30 
cm of water which was maintained for at least 30 
seconds. The volume changes were noted and added 
to the initial calculated lung volume. This volume 
was then reduced to 90, 60, and 50% of its original 
value and at each point the distending pressure was 
measured once the pressure manometer had stabil- 
ised. Finally, the distending pressure was reduced to 
2:5 cm of water and the lung volume recorded. Thus 
it was possible to measure the maximum distending 
volume at 30 cm of water and to define the deflation 
curve of the left lung. Further details are published | 
elsewhere.* 


Subjects 


Data were collected on the lungs of 23 babies who 
died suddenly and unexpectedly. Careful necropsy 
showed either no pathology (14 of 23) or evidence of 
only mild respiratory tract infection (9 of 22), 
representing groups D and C in the Sheffield 
classification.° Their crown-heel length ranged from- 
50 to 88 cm (mean (SEM), 62-1 (1-86)). Information 
was available on 18 control babies whose crown-heel 
length lay approximately. within the same range, that 
is from 52 to 88 cms (mean (SEM), 66-1 (2-91)). 
None of these children had died primarily as a result 
of pulmonary illness or had important lung pathology 
at necropsy (Table 1). 
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Table 1 Causes of death in control group 


Ventriculitis 


Duodenal stenosis 
Waterhouse-Friedricksen syndrome 
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Croup 
Congenital heart disease 
Bacterial meningitis 


Results 


The maximal inflation volume was slightly higher in 
the control group (Table 2). The distending pressure 
at 90, 60, and 50% of the maximum initial volume 
tended to be slightly lower in the victims of sudden 
infant death syndrome. All these differences were 
small and none reached statistical significance. 
When the babies were divided into 10 cm crown- 
heel length groups there were again no statistical 
differences between the index and control babies 
(Table 3). There was also no evidence that there was 
a baby or group of babies who had died as a result of 
sudden infant death syndrome who had abnormally 
stiff lungs as determined by the maximal inflation 
volume or deflation pressure volume characteristics. 


Discussion 


Although the distending volume at 30 cm of water 
was slightly higher in the control babies, this did not 
reach significance and was almost certainly due to an 
excess of babies with a crown-heel length of greater 
than 80 cm, compared with the study group (four 
compared with one). These findings indicate that 
babies dying of sudden infant death syndrome had 
lungs which did not differ in their mechanical recoil 
characteristics from those of babies dying of estab- 
lished but primarily non-pulmonary causes when 
studied 48 hours after death—a time interval which 
is similar to that occurring in Morley’ s surfactant 
studies. There was no single victim of sudden infant 
death syndrome whose lung pressure volume results 
lay outside the range of the matched controls. It is of 
interest that James and his colleagues® found virtually 
identical surfactant deficiency abnormalities in term 
neonates with congenital pneumonia and transient 
tachypnoea, again supporting the concept that these 
chemical findings represent secondary changes. Our 
findings and those of James et alf suggest that the 
biochemical abnormalities which they and Morley’s 
group’ describe are not necessarily associated with 
changes in lung mechanics and thus conclusions on 
lung stiffness should not be deduced from bio- 
chemical assays. In summary, we are unable to find 
any evidence from our pressure volume studies to 


Table 2 Inflation volume at 30 cm H20 (Vmax) and 2-5 cm mo (V2-5) and distending pressures at 90%, 60%, and 
50% of Vmax (P90, P60, and P50) in babies dying from sudden infant death syndrome (SIDS) and 
from non-pulmonary pathology (controls). (Values are mean (SEM)) 


Vmax V2-5 
{mi} (ml) 
SIDS (n=23) 
Mean (SEM) 185-8 (24-9) 89-0 (87) 
Controls (n= 18) 
Mean (SEM) 231-0 (35-2) 101-0 (11-7) 


P% P6O P50 

(cm H30) (cm #70} (em 490) 
13-3 (0-6) 3-6 (0-2) 2:5 (0-2) 
13-7 (1-1) 3-8 (0-3) 2:5 (0-2) 


Table3 Results of inflation volume at 30 cm Hz0 for sudden infant death syndrome (SIDS) and control babies expressed 
in 10 cm crown-heel length groups. (Values are mean (SEM)) 


Crowa-heel lengths No 
group (cm) 

ss TR : 
oe Control ‘ 
70-79 Controls : 
oy Gere i 


Mean crown-heel Vmax 
length (cm) (mi) 

55-6 (0-96) 112-0 (12-0) 
53-1 (0-7) 106-3 (19-7) 
62:3 (1-0) 180-7 (8-4) 
66-7 (1-4) 190-0 (22-4) 
74-2 (2-4) 301-7 (43-5) 
75-0 (2-0) 300-7 (35-0) 
88-0 (—) 621-0 (—} 
82:5 (1-9) 437-7 (64) 





Vmax=inflation volume at 30 cm H20. 
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confirm that babies dying from sudden infant death 
syndrome have increased alveolar instability as a 
result of surfactant abnormalities. 
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Night cough counts and diary card scores in asthma 


L N J ARCHER AND H SIMPSON 
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SUMMARY A tape recording system for recording 
night cough in asthmatics at home is described. 
Objective cough counts and half hour periods 
containing cough did not correlate with diary card 
scores awarded to eight children on seven nights 
each. Night cough diary scores may mislead in the 
assessment of symptom severity. 


The severity of childhood asthma may be difficult to 
assess at outpatient clinic attendance. Reliance on 
history taking and examination alone may lead to an 
underestimate of disability caused by asthma.’ 
Symptom diary cards? give subjective information 
on severity, while peak flow readings in the home 
are of value only in children old enough to cooper- 
ate properly in the use of peak flow meters.’ Cough 
counting with tape recorders has been performed for 
20 years,* but is rarely reported in the study of night 
cough in asthmatic children. We set out to compare 
recorded night cough counts with diary card scores 
of symptom severity in children with asthma. 


Patients and methods 


Eight asthmatic children aged 3 years and 6 months 
to 9 years and 8 months were each studied for seven 
nights, in seven cases consecutively. The children 
were on regular prophylactic treatment and their 
parents were already familiar with the use of 
symptom diary cards. Studies were carried out 
between acute exacerbations of the disease. Scores 
were awarded according to severity of night cough, 


thus: no cough Q, little cough 1, moderately bad 
cough 2, and severe cough 3. Scores were also 
awarded for severity of night-time wheeze, daytime 
wheeze, and daytime activity. A microphone placed 
near the child’s head recorded cough during sleep 
with the recording level set to detect even the 
quietest cough. Sound recorded on channel I of the 
tape was also recorded on channel II one second 
later. The machine was switched on at the parents’ 
bedtime and recorded continuously for six hours. 
Tapes were renewed daily without altering record- 
ing levels or the position of the microphone. They 
were later replayed through a compression unit 
triggered by the noise of a preset intensity on 
channel I so that the same noise was recorded from 
channel II onto tape 2. The compression unit was 
triggered by the quietest cough. The compressed 
tape (tape 2) was automatically switched off when 
signals from tape 1 ceased. The compression unit 
incorporated a time signal onto tape 2 every 30 
minutes. The number of night coughs occurring 
during the original recording could then be counted 
by listening to the condensed tape with a time signal 
marking each half hour period. 


Results 


The Table summarises the results obtained from an 
analysis of 56 nights of recording in eight children. 
No child ever received a diary score of 3 for night 
cough and three children (cases 1, 2, and 4) always 
had a score of 0. Thus, the full range of diary card 
scores was not available for each child to test 
whether night cough counts and diary card scores 
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Table Diary scores and cough counts for 7 nights in each patient 


Diary night Night cough counts in cases 1-8 (median and (range)) 
cough score 
I 2 3 4 3 6 7 8 
0 TC 5 (0-16) 1 (0-25) (0-51) 0 (0-88) 25 (6-44) 5 (2-13} (32-47) NA 
PC 1 (0-5) 1 (0-2) (0-3) 0 (0-4) 4 {1-5} 3 (1-3) 3-6} NA 
1 TC NA NA 84 (0-116) NA I] 9 (1-76) 33 (0-37) 37 (0-65) 
PC NA NA 3 (0-11) NA 2 3 (0-4) 2 (0-4) 4 (0-5) 
2 TC NA NA NA NA 16 NA 121 NA 
PC NA NA NA NA 3 NA 8 NA 


TCtotal cough count; PC=half hour periods during which cough occurred. 
If no median is given the corresponding diary score was given only twice: if a single figure, the score was given once. 
NA (not applicable) indicates that a particular diary score was never awarded. 


were related for the group as a whole. Night cough 
was present in each of seven children awarded a 
diary score of 0. In the four children (cases 3, 5, 6, 
and 7) with varied diary card scores there was no 
obvious association between cough score and total 
cough counts or the number of half hour periods of 
recording during which cough occurred. In two 
children awarded day scores of 2, one (case 5) had 
relatively little coughing and the other (case 3) the 
most of any child in the series. In some cases 
frequent (cases 3 and 5) or prolonged (case 3 and 8) 
bouts of coughing were not suspected by parents. 

There was no correlation between night cough 
counts and diary card scores for night-time wheeze, 
daytime wheeze, daytime activity or for 24 hour 
diary scores calculated for the 24 hour period 
beginning with, and the period ending with, the 
night recording. 


Discussion 


We describe a simple, objective method of counting 
night cough in the home which although not 
practicable for use with large numbers of patients, is 
of value in obtaining information in selected cases. 
Using this system we have attempted to validate 
diary card scores in the assessment of severity of 
nocturnal cough in asthmatic children. The method 
had limitations, in particular only six hours of 
recording could be carried out at one time. This 
could have introduced bias in either direction, 
although the low diary card scores awarded in our 
study suggest that our patients did not have trouble- 
some cough before their parents’ bedtime when 
recording began. The system is now adapted so as to 
condense the tape at the time of recording thereby 
allowing a record to be made throughout the night. 
The use of diary cards provides a numerical expres- 
sion of symptom severity often utilised in the 
statistical analysis of drug trials. This may lead to 


at 


false conclusions as diary scores are clearly subjective 
with no ‘weighting’ for scores awarded for different 
manifestations of the disease in the same patient. 
Thus a score of 2 for night cough may not be 
comparable with a score of 2 given for interference 
with daytime activity. Our study confirms that with 
respect to night cough, diary card scores are 
unreliable and inconsistent in individual children 
providing further reason for caution in their inter- 
pretation. We conclude that night recording of 
cough can be readily carried out in the homes of 
children with asthma. Undue reliance on diary card 
scores which reflect parental impressions of symp- 
tom severity may give rise to errors affecting both 
the clinical management of individual patients and 
the interpretation of results of treatment trials in 
children with asthma. 
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SUMMARY [In the kidney, acute focal parenchymal 
infection without liquefaction can produce a ‘mass 
lesion’! that may mimic an abscess or tumour, both 
clinically and radiologically. Ultrasound and com- 
puted tomography can differentiate between these 
lesions and allow appropriate antibiotic treatment 
to be used safely, avoiding unnecessary surgical 
intervention. 








Case report 


A previously well 19 month old boy presented with 
four days of irritability and fever and two days of 
vomiting. On hospital admission he was still fever- 
ish, but no focus of infection could be found; in 
particular he had no abdominal or loin tenderness. 
Mild hypospadias was also noted. A white cell count 
was grossly raised at 41-7 10°/1 (86% neutrophils). 
Initially his urine was sterile and free from pus cells, 
but pyuria was evident in a subsequent specimen 
which grew klebsiella. Several blood cultures were 
sterile. 

A diagnosis of urinary tract infection was made 
and co-trimoxazole prescribed, but after two doses 
had been vomited, amoxycillin was substituted. 
Fever continued, however, and the child remained 
unwell. On the third day the antibiotic sensitivities 
of the klebsiella showed resistance to amoxycillin 
but sensitivity to co-trimoxazole and cefuroxime. 
After 48 hours, intravenous cefuroxime produced a 
sustained clinical improvement and was continued 
for a total of five days. Oral co-trimoxazole was then 
tolerated for a further three weeks, with complete 
recovery. 

Because of the slow clinical resolution during the 
initial stages of this illness, intravenous urography 
was performed on the fourth day. This showed 
expansion and a poor nephrogram at the upper pole 
of the right kidney with calyceal compression 
suggesting a space occupying lesion. An ultrasound 
scan confirmed a mass lesion which, although 
relatively anechoic, was not of fluid consistency and 
did not have the features of an abscess (Fig. 1). The 
possibility of a tumour was therefore raised and 
computed tomography was done on the fifth day. 
This showed an expanded, wedge shaped area at the 





Fig. | 
showing a 3 cm solid mass (M) lesion at the upper pole. 


Longitudinal ultrasound scan of right kidney (RK) 


right upper pole posteriorly, affecting both cortex 
and medulla, with poor uptake of intravenous 
contrast (Fig. 2) but without the distortion of the 
normal renal parenchyma or the pathological cir- 
culation associated with a neoplasm. The computed 
tomogram, however, was consistent with a diagnosis 
of acute focal bacterial nephritis as were the 
ultrasound findings when viewed in retrospect. 

Follow up ultrasound scan at 14 days showed 
complete resolution of the upper pole mass while a 
computed tomogram after 31 days showed a cortical 
scar at the site of the previous abnormality. 
Measurements of renal function and b.ood pressure 
were normal throughout the illness and repeated 
urine specimens were sterile. A micturating cysto- 
gram is planned for the near future 
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Fig. 2 
showing an expanded, wedge shaped area at the right upper 
pole, affecting both cortex and medulla, with poor excretion 
of contrast. 


Computed tomogram with intravenous contrast 


M=mass: RK=right 


P= pancreas 


kidney; LK=left kidney: L=liver; S=spleen; 


Discussion 


Renal parenchymal infection is a spectrum of 
disease that begins with acute focal bacterial neph- 
ritis in which no liquefaction occurs.” Later micro- 
abscesses form which coalesce to produce a single 
abscess. Renal infection usually presents with fever, 
loin pain, and tenderness but symptoms and signs 
may be non-specific, particularly in children under 5 
years of age. Infection is usually with Gram negative 
organisms introduced along a presumed ascending 
route,” ? with vesicoureteric reflux being found,* or 
at least implied, in the pathogenesis. Predisposing 
factors’ * include urinary stasis caused by an ana- 
tomical anomaly or obstruction; an abnormal host 
response to infection such as in states of immuno- 
suppression or diabetes; or, rarely, a disease in 
another system, for example congenital heart dis- 
ease with subacute bacterial endocarditis. 

Urgent investigation of renal tract infection be- 
comes necessary when signs of focal sepsis occur or 
if treatment does not produce a clinical improve- 
ment, as drainage or surgery may be required.’ 
Acute focal bacterial nephritis, however, is best 
managed conservatively with parenteral anti- 
biotics.- * ° If a mass lesion is found in the kidney 
the differential diagnosis principally lies between 
focal bacterial nephritis, renal abscess, and renal 
tumour, the treatment of each being quite dif- 
ferent. The choice of appropriate investigations is 
therefore important. 

Excretory urography shows focal renal enlarge- 
ment (presumably due to local oedema), a faint 
nephrogram, and poor opacification of the collect- 


ing system.*° These are relatively non-specific 
changes which may be found in any of the three 
disease states. Arteriography or venography in 
acute focal bacterial nephritis show more specific 
signs of stretching of the vessels with occlusion of 
some small venules,” but both procedures are 
extremely invasive. Radioisotope scanning will show 
the focal nature of the lesion but is not specific and 
often gives a false negative result.*> The results are 
available only 24 hours after injection, although 
99™Tc DMSA scanning is completed within three to 
four hours and can be more sensitive than conven- 
tional intravenous urography. 

Ultrasound can detect focal abnormalities of 2 cm 
or more in diameter? and is highly selective in 
differentiating acute focal bacterial nephritis from 
an abscess.’ The former is seen as a poorly defined, 
relatively anechoic solid mass with disrupted corti- 
comedullary differentiation and an ill defined distal 
wall.'*° In contrast an abscess has well defined 
borders, including its distal wall, and may be seen to 
contain debris or even fluid levels in an area of 
central liquefaction.* A tumour produces distortion 
of the renal anatomy and is usually more echogenic 
than acute focal bacterial nephritis.“ 

Acute focal bacterial nephritis is similarly shown 
on computed tomography to be a solid mass. with 
poor contrast enhancement in single or multiple 
wedge shaped defects extending from the medulla to 
the renal cortex in lobar distribution." In contrast. 
an abscess contains central fluid and is sharply 
demarcated from the normal adjacent enhancing 
parenchyma, while a tumour distorts renal anatomy 
and will usually show abnormal heterogeneous 
enhancement with contrast due to the pathological 
circulation. 

Ultrasonography is comfortable, safe. non- 
invasive, and particularly suited for use with chil- 
dren. The findings of a relatively anechoic solid 
renal mass in the clinical setting of urinary tract 
infection should enable the diagnosis of acute focal 
bacterial nephritis to be made. After appropriate 
antibiotic treatment, clinical improvement and res- 
olution of the mass on ultrasound scan will confirm 
the correct diagnosis.° Computed tomography 
Should be necessary only when doubt exists after 
ultrasound, or in the evaluation of the extent of 
severe renal or perirenal infection, although some 
find it more reliable than ultrasound.> In retrospect, 
ultrasound should have been our initial investigation 
as its correct interpretation would have obviated the 
necessity for excretory urography or computed 
tomography. Micturating cystography is irrelevant 
in immediate management, but should be per- 
formed later to identify those patients predisposed 
to future renal infections.‘ 
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All previous reports on acute focal bacterial 
nephritis have been published in urological or radio- 
logical journals'® and it has yet to receive individual 
coding in the international classification of diseases. 
It is probable, therefore, that this disorder is often 
not recognised due to lack of awareness of the 
diagnosis. In addition, early treatment with antibio- 
tics can no doubt lead to resolution before progres- 
sion to abscess formation, and only the use of 
ultrasound or computed tomography in the acute 
stage can accurately identify this disease entity. 
Nevertheless, when encountered, precise diagnosis 
is important so that acute focal bacterial nephritis 
can be appropriately and conservatively managed 
with parenteral antibiotics, avoiding unnecessary 
laparotomy or attempted percutaneous drainage. 
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of this report. 


Acute focal bacterial nephritis 477 


References 


' Rosenfield AT, Glickman MG, Taylor KJW, Crade M, Hod- 
son J. Acute focal bacterial nephritis (acute lobar nephronia). 
Radiology 1979;132:553-61. 

? Lebowitz RL, Fellows KE, Colodny AH. Renal parenchymal 
infections in children. Radiol Clin North Am 1977;15:37-47. 

* Kuligowska E, Newman B, White SJ, Caldarone A. Interven- 
tional ultrasound in detection and treatment of renal inflamma- 
tory disease. Radiology 1983;147:521-6. 

* Siegel MJ, Glasier CM. Acute focal bacterial nephritis in 
children: significance of ureteral reflux. Am J Radiol 
1981 3137:257-00. 

> Hoddock W, Jeffrey RB, Goldberg HI, Federle MP, Laing FC. 
CT and sonography of severe renal and perirenal infections. Am 
J Radiol 1983;140:517-20. 

© Funston MR, Fisher KS, van Blerk PJP, Bortz JH. Acute focal 
bacterial nephritis and renal abscess? A sonographic diagnosis. 
Br J Urol 1982;54:461-6. 


Correspondence to Dr G R Lawson, Department of Child Health, 


The Medical School, Framlington Place, Newcastle upon Tyne, 
NE2 4HH. ‘ 


Received 10 January 1985 


Remission of progressive renal failure in familial Mediterranean 


fever during colchicine treatment 


T HERLIN, K STORM, AND B HAMBORG-PETERSEN 
Department of Paediatrics, Aarhus Kommunehospital, University of Aarhus, Denmark 


SUMMARY Colchicine was administered to a 12 year 
old girl with familial Mediterranean fever and 
progressive renal insufficiency. There was immedi- 
ate resolution of abdominal attacks together with a 
dramatic fall in the serum creatinine concentration 
and the degree of proteinuria. At the same time her 
severely impaired growth was stimulated. 


Familial Mediterranean fever is an inherited disease 
with recurrent inflammation of the joints and the 
pleural and peritoneal cavities. Development of 
amyloidosis in this disease is fairly common and is 
seen in one third of patients during the first two 
decades of life.! Onset of familial Mediterranean 
fever amyloidosis in childhood indicates a poor 


' prognosis, with only 20% survival 5 years after 


proteinuria has developed,” and no spontaneous 
regression of renal failure has been reported.' 
Colchicine has been shown to reduce the severity 
and frequency of attacks.* We describe the course of 
progressive renal failure in a 12 year old girl with 
familial Mediterranean fever which remitted during 
colchicine treatment. 


Case report 


This girl was the first of three children of Turkish 
parents. From 5 years of age she had suffered 
recurrent attacks of abdominal pain. She was 
admitted to our department when 11 years old, 
shortly after arriving in Denmark as an immigrant. 
She was chronically disabled with oedema of hands 
and feet, anaemia (haemoglobin 9-6 g/dl), hepa- 
tomegaly, height 107 cm (less than —3 SD), weight 
18 kg (less than —3 SD), and erythrocyte sedimenta- 
tion rate 97 mm in the first hour. Proteinuria was 
present (10 g/day), but her renal function was 
normal (creatinine clearance 94 ml/minute, serum 
creatinine value 33 pmol/l). The fibrinogen value 
was considerably raised at 10-3 g/l. Blood pressure 
and liver function were normal. At first, nephrotic 
syndrome was suspected but a trial with prednisone 
produced no effect. Rectal biopsy showed amyloid 
infiltration and the clinical picture was consistent: 
with familial Mediterranean fever (recurrent 
polyserositis). This disorder has subsequently been 
diagnosed in a cousin. Her abdominal symptoms 
partly subsided and she was treated with diuretics 
only. During autumn 1983 the abdominal attacks 
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Figure Serum creatinine and urinary protein 
concentrations during observation period in patient with 
familial Mediterranean fever. Arrow indicates start of 
treatment with colchicine. 


O- - - -O=urinary protein; @- — - -@=serum creatinine. 


intensified and progressive renal failure was 
observed. The serum creatinine concentration rose 
to 290 umol/l (Figure), creatinine clearance fell to 
7 ml/minute, and the erythrocyte sedimentation 
rate increased. Secondary hypoparathyroidism and 
hypotonicity of both legs were observed. 

Treatment with colchicine was instituted with 0-5 
mg twice daily for one week and thereafter 0-5 mg 
daily. After this treatment began the spontaneous 
attacks abated immediately. A gradual fall in the 
serum creatinine concentration was observed during 
the next seven months (now 58 umol/l) (Figure) and 
creatinine clearance increased to 68 ml/minute. 
Although proteinuria declined rapidly it is still 
considerable (4-8 g/day) (Figure). In addition an 
increase in haemoglobin, a fall in the erythrocyte 
sedimentation rate (44 mm in the first hour) and 
parathyroid hormone values, and a reduction in 
liver size were observed as well as resolution of the 
neurological symptoms. Growth, which had been 
arrested for at least one year, was again stimulated 
and within the past 7 months her height has 
increased by 4 cm. During treatment with colchicine 
no adverse side effects were observed, not even 
changes in bowel habits. 


Discussion 


The well known effect of colchicine of reducing the 


frequency and severity of abdominal attacks? was 
observed dramatically in this patient. A steady fall 
in the serum creatinine value, proteinuria, and the 
erythrocyte sedimentation rate were seen im- 
mediately after treatment began, together with the 
relief of uraemic symptoms. Normal renal function 
returned after seven months, but proteinuria has 
persisted. 

Colchicine seems to prevent amyloid deposits in 
experimental mice by blocking the release of amy- 
loid A precursors from the neutrophils.* Long term 
colchicine treatment in familial Mediterranean fever 
amyloidosis is followed by a gradual decrease in the 
degree of proteinuria.” Remission of renal failure in 
this disorder, however, has not been reported, even 
during colchicine treatment. The rapid fall in serum 
creatinine (halved within one week) and in the 
degree of proteinuria after beginning this drug, 
without any other medication, makes it probable 
that colchicine is responsible for the improvement of 
renal function in our patient. Although renal biopsy 
was not undertaken, renal amyloidosis is extremely 
probable? since our patient had Mediterranean fever 
with nephrotic syndrome, renal failure, and a 
positive rectal biopsy. The clinical picture and the 
time related colchicine response argue against the 
possibility that the improvement in renal function 
was due to resolution of a renal venous thrombosis 
often associated with this disease.° 

In a review describing the course of 35 children 
with amyloidosis and familial Mediterranean fever, 
growth retardation was not observed.’ Although 
growth arrest is known in uraemic patients, this girl 
presented with very short stature even before severe 
renal impairment was found. The onset of growth 
after beginning colchicine may indicate a relation 
between growth retardation and systemic amyloid- 
osis. Relief of peripheral neuropathy symptoms and 
reduction of liver enlargement may further indicate 
the systemic effect of colchicine. Our results show 
that colchicine, in the treatment of familial 
Mediterranean fever, besides its preventive effect 
on acute spontaneous attacks, may also cause 
regression of amyloidosis which otherwise prog- 
resses relentlessly. 
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Prognosis for babies born with fused eyelids 


G CROSS, M BECKER, AND P CONGDON 


Regional Neonatal Intensive Care Unit and University of Leeds, Department of Paediatrics and 


Child Health, Leeds General Infirmary 


SUMMARY ‘The overall mortality for babies referred 
to our unit with fused eyelids was 68-7%; but when 
severe skin bruising was present only one of 18 
babies survived (5-6%). This compares with a 
survival rate of 75% for those not bruised at or soon 
after birth. Skin bruising invariably indicates a very 
poor prognosis in babies born with fused eyelids. 


The idea of a ‘cut off’ weight below which intensive 
care could be withheld for babies born at the 
extremes of viability has been suggested.' Although 
mortality increases with decreasing birthweight, 
survival rates of 40% have been reported for babies 
born between 501 and 750 g.? Birthweight cannot, 
therefore, be used as the sole criterion when 
deciding whether to initiate or withdraw intensive 
care. Although each unit develops its own criteria in 
the light of previous experience, paediatricians often 
find the outcome for babies treated in other units 
helpful when counselling parents. For this reason we 
report our findings for a group of babies born with 
fused eyelids (gestation 24 to 27 weeks). 


Patients 


Between June 1981 and November 1983, 319 babies 
were admitted to our neonatal intensive care unit for 
respiratory support. The neonatal unit in our 
hospital at this time was atypical in that there was no 
maternity unit on site and all babies requiring 
ventilatory support were transferred. Retrospective 
analysis of case notes showed that 32 (10%) of these 
babies had fused eyelids, and in all but two this was 
bilateral. Their birthweights ranged from 500 to 
970 g (mean 755 g) with estimated gestational ages 
of 24 to 27 weeks (calculated from the mother’s 
menstrual dates). Only 10 of these 32 (31%) babies 
survived to be discharged from the unit. Of the 19 


with birthweights equal to or less than 800 g, four 
survived (21:5%) but six of the 14 (43%) with 
birthweights greater than 800 g survived. Bruising, 
noticeable within the first hours of life (usually 
affecting both legs, the lower abdomen, or the 
head), was present in 18 of 30 (no record was made 
in two cases). Only 1 (5-6%) of these 18 survived 
compared with nine of 12 (75%) without bruising. 
There were no survivors in 11 newborns with 
bruising, fused eyelids, and a birthweight under 
800 g. The Table summarises these findings. A full 
necropsy was available in only 14 of the 32 babies 
with fused eyelids. Twelve of these 14 were bruised 
at birth and seven had an associated intraventricular 
haemorrhage (59%). Twelve babies died within 24 
hours (mean birthweight 765 g) and eight died 
within the next seven days (mean birthweight 690 g). 
Of the two remaining babies, one died aged 39 days 
with gross hydrocephalus secondary to a large 
intraventricular haemorrhage and the other died at 3 
months from severe bronchopulmonary dysplasia. 
Two of the 10 survivors subsequently died un- 
expectedly as cot deaths when aged 5 and 15 
months. Follow up examinations have been com- 
pleted for all the others, and while none has a 
profound handicap, as the oldest is still only 23 


Table Outcome for babies born with fused eyelids (FE) in 
relation to birthweight and presence of bruising 


No Birthweight (g) Physical Survival (%) 
characteristics 

19 «800 FE only 4 (21-5) 

13 o> 800 FE only 6 (46-15) 

11 e800 FE + bruised 0 (0) 

6 «800 FE + not bruised 4 (66-6) 

7 > 800 FE + bruised 1 (14) 

6 > 800 FE + not bruised 5 (83-3) 

18 FE + bruised 1 (5-6) 

12 FE + not bruised 9 (75) 
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months it is too early to predict their ultimate 
outcome. So far two children, one of whom required 
a shunt for post-haemorrhagic hydrocephalus, show 
signs of moderate developmental delay. 


Discussion 


As intensive care places considerable emotional 
strain on both parents and nursing staff, it is perhaps 
wise to question whether those babies with a 
particularly poor prognosis should be treated. 
Separation from the mother in these circumstances, 
especially if referral to a regional neonatal unit is 
necessary, is undesirable and may seriously interfere 
with grieving. 

Over the past six months many such parents have 
written asking for either a photograph (easily 


forgotten when caring for critically ill babies) or at > 


least some memento of the birth (for example a 
name band). After discussion with the parents, 
withholding long term intensive care may in certain 
circumstances be the most appropriate course of 
action. 

We have found that bruising is almost always a 
fatal sign in these babies. Only one of 18 (5-6%) 
bruised babies (mean birthweight 755 g) survived 
compared with 9 of 12 without bruising (mean 
birthweight 755 g). This may be because bruising is 
often associated with an intraventricular haemor- 


rhage. This was true for 59% of our babies who had 
a necropsy, and similar findings have been reported 
by others.* The aetiology of bruising is unclear; it 
may be due to a degree of birth asphyxia or trauma, 
or may simply be a sign of the extreme fragility of 
blood vessels. Delivery by caesarean section has 
been advocated* for very preterm infants in order to 
prevent complications, but 11 of our 18 bruised 
babies were delivered in this way. 

As a result of these findings, although we resusci- 
tate all babies born in our unit, we would no longer 
routinely undertake long term respiratory support in 
infants with skin bruising and fused eyelids. 
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Campylobacter enteritis and bloody stools in the neonate 


. E R YOUNGS, C ROBERTS, AND D C DAVIDSON 
Public Health Laboratory and Maternity Unit, Fazakerley Hospital, Liverpool 


SUMMARY Within 72 hours of birth three babies 
had loose stools containing fresh blood, mucus, and 
Campylobacter jejuni/coli. Campylobacter enteritis 
should be considered in newborn babies passing 
blood per rectum. 


Campylobacter jejuni and C coli are prevalent causes 
of acute bacterial gastroenteritis in humans. From 
available figures, however, the incidence of infec- 
tion during the neonatal period is probably low. For 
example during 1977-80, of 2255 cases reported to 
the Communicable Diseases Surveillance Centre for 
whom age details were available, 57 (2-5%) were 
neonates. Consequently, in Great Britain the clinical 
features, including complications of acute infection, 
are well recognised in older patients but are less well 
documented in the newborn. Mawer and Smith’ 
described a baby of 34 weeks’ gestation with 


campylobacter in his stools who did not manifest 
signs of infection possibly because of previous 
antibiotic treatment. 

We describe three newborns with bloody stools 


from which C jejuni/coli (one case) and C jejuni (two 


cases) were isolated. 
Case reports 


Patient 1. A girl weighing 3-5 kg was born by normal 
delivery at term 30 minutes after membrane rup- 
ture. This followed several days of maternal nausea, 
abdominal pain, loose stools, and mild pyrexia 
which was subsequently diagnosed as campylobacter 
enteritis. On the third day after birth the baby 
passed a loose stool containing fresh blood and 
mucus and yielding C jejuni/coli (this organism was 
not further identified), and in the subsequent 24 
hours passed two more similar stools before they 
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returned to normal. Oral erythromycin (60 mg tds) 
was given for seven days during which time she 
remained well. 


Patient 2. A girl of 36 weeks’ gestation weighing 2-6 
kg was born by assisted breech delivery 10 minutes 
after rupture of the membranes. The same day her 
mother had complained of diarrhoea and C jejuni 
was isolated from her stool. Forty hours after 
delivery the baby passed a green loose stool mixed 
with blood and mucus which recurred in the 
following 24 hours. Culture yielded C jejuni and 
erythromycin (31-25 mg qds) was given. A small 
anal fissure was noted but the baby remained well 
and stool culture was negative within four days. 


Patient 3. A girl weighing 3-6 kg was born at term by 
normal delivery 10 minutes after membrane rup- 
ture. A day later her mother developed a punctate 
rash over her limbs but was otherwise well. Three 
days after birth the baby passed three watery stools 
mixed with blood and mucus. The rectal mucosa was 
red and friable but the stools returned to normal 
within 72 hours. C jejuni was recovered from both 
mother and baby, although the former had had no 
recent gastrointestinal disturbance. The baby was 
not given erythromycin and remained well but still 
excreted the organism 10 days later. 


Discussion 


These three case histories illustrate the relatively 
benign nature of C jejuni/coli infection in newborns, 
albeit with supportive hospital measures including 
erythromycin in two babies. None of these babies 
had true gastroenteritis. One had frankly watery 
stools; the other two had loose but not watery 
stools. All three passed fresh blood and mucus. This 
is in general agreement with reports from other 
countries in neonates,” in whom signs were gener- 
ally confined to the gastrointestinal tract. Another 
report, however, illustrates this organism’s potential 
to infect beyond the intestine. C jejuni/coli was 
isolated from cerebrospinal fluid of a 12 day old 
baby. There was no history of gastrointestinal 


disturbance and recovery followed treatment which. 


included chloramphenicol and gentamicin. This case 
is more characteristic of infection with a taxonomi- 
cally related organism Campylobacter fetus which 
usually presents in the first three weeks of life with 
septicaemia and meningitis, but is infrequently 
reported. 

Although the three mothers here had C jejuni/coli 
in their stools, vaginal swabs were not cultured 
specifically for these organisms. They are not part of 
the normal vaginal flora but one baby’s mother 


reported by Anders et al’ had the organism in the 
vagina. It may be possible therefore that ingestion of 
C jejuni/coli (from vaginal as well as faecal origin) by 
a baby could occur during vaginal delivery. 

Patient 2 could have had bleeding associated with 
her anal fissure, but fresh blood loss per rectum in a 
newborn should prompt clinical awareness and 
microbiological investigation for C jejuni/coli in 
addition to other disorders including necrotising 
enterocolitis. (In our experience anal fissures are 
not infrequently associated with necrotising entero- 
colitis and other forms of colitis in the newborn). 
The differential diagnosis is more apparent if there 
is maternal diarrhoea but as in patien: 3 this is not 
always present either before or after delivery. 
Infection in the neonatal period generally seems to 
cause a much milder gastrointestinal disturbance 
than that in children and adults. Whether ery- 
thromycin treatment is needed in neonatal infec- 
tions is debatable and a controlled trial is unlikely to 
be carried out because of the small numbers 
involved. Comparison of patients 1 and 2, however, 
with patient 3 would suggest that erythromycin can 
curtail carriage of C jejuni/coli in the neonate. Even 
in patient 3 the illness was self limiting without 
antimicrobial treatment (as in adults) since stools 
returned to normal within three days. Therefore, it 
would seem that the signs of campylobacter enteritis 
were not materially affected by the administration of 
erythromycin. Buck et al? reported that loose stools 
continued for three and five days respectively in 
their neonates, and macroscopic blood staining 
ceased after one and two days respectively while 
both were receiving erythromycin. 

It would be prudent for clinicians and micro- 
biologists to consider C jejuni/coli in association with 
bloody stools in the newborn. Furthermore the need 
for antimicrobial cover to curtail carriage and 
possible invasion in the neonate, as well as prevent- 
ing spread within the unit should be torne in mind. 
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Unexpected cure in metastatic rhabdomyosarcoma 


S S N De GRAAF, D M MEHTA. WM MOLENAAR, L M VENCKEN, AND A VERMEY 


Departments of Paediatrics, Radiation Therapy, 
Groningen, The Netherlands 








SUMMARY A 3 year old boy presented with a 
presumably incurable form of rhabdomyosarcoma. 
Conventional treatment for advanced stage rhab- 
domyosarcoma (chemotherapy plus radiotherapy) 
was not used and intensive chemotherapy alone was 
given, resulting in an apparent cure. Our treatment 
rationale is discussed. 





A 3 year old boy presented with embryonal rhab- 
domyosarcoma of the pterygoid fossa with bone 
marrow involvement, as well as metastases in 
regional lymph nodes and meningeal involvement. 
The child is alive and well more than 58 months after 
diagnosis. While survival rates for childhood rhab- 
domyosarcoma have shown a noticeable improve- 
ment, patients who present with metastatic disease 
still fare badly,' and those with initial bone marrow 
metastases comprise a subset with a particularly 
poor outlook.” Treatment for our patient consisted 
of chemotherapy alone; no radiotherapy was used. 
This represents a departure from the conventional 
approach to advanced stage rhabdomvosarcoma. 





Pathology, Radiology, and Surgery, University of 


Case report 


In March 1980 a 3 year old boy was referred to our 
hospital because of a progressive mass on the right 
side of his face and neck, and strabismus. Examina- 
tion showed a firm mass in the right pre-auricular 
region, two palpable nodes in the subdigastric and 
submandibular region, right abducens paresis, and 
right tonsillar displacement. Computed tomography 
of the head and neck showed a large soft tissue mass 
extending from both sides of the ascending ramus of 
the mandible into the oropharynx, with partial 
destruction of the mandibular ramus. the pterygoid 
processus, the dorsal wall of the right maxillary 
sinus, and considerable widening of the foramen 
Ovale. 

An incisional biopsy of the tumour was per- 
formed, with excision of the submandibular node. 
On both specimens a histological diagnosis of 
embryonal rhabdomyosarcoma was made (Figure). 
Bone marrow aspiration and biopsy showed an 
extensive infiltration of tumour cells. Chest radio- 
graph, bone scan, and spinal fluid cytology were 
normal. 


Figure Photomicrograph of the primary 
tumour specimen, showing a proliferation 
of tumour cells with irregular nuclei 

and little cytoplasm. Some cells are 
multinucleated (M) and two mitotic 
figures (m) are visible. 
(Ethyl-methacrylate embedding, 

H&E stain, X 350). 
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It was decided to treat the boy with cytostatic 
agents in a combination that should be as intensive 
as possible. For this purpose we chose a combina- 
tion of vincristine, bleomycine, methotrexate, dox- 
orubicin, actinomycin D, and cyclophosphamide. 
This combination has been reported for Ewing’s 
sarcoma by investigators at Memorial Sloan Ketter- 
ing Cancer Center.’ Because of the diffuse bone 
marrow infiltration by malignant cells and the 
intensive chemotherapy, a severe pancytopenia was 
anticipated and subsequently developed. A number 
of pancytopenia-related complications were success- 
fully managed. After two months of treatment the 
child was judged to have no evidence of disease. 
Four months after diagnosis, tissues from the centre 
of the original tumour region were obtained by 
needle biopsies under computed tomographic 
guidance. No tumour cells could be found in multiple 
tissue samples. One year after diagnosis a complete 
reassessment of the disease status again failed to 
show any residual tumour. In view of the total doses 
of doxorubicin and bleomycin administered to the 
patient at that time, chemotherapy was altered. 
During the next year the patient was given vincris- 
tine, actinomycin D, and cyclophosphamide tn a 
combination as used in the third rhabdomyosarcoma 
trial of the International Society of Pediatric 
Oncology.* This prolonged course of chemotherapy 
was tolerated well and two years after diagnosis all 
treatment was stopped. 

At the time of writing (in January 1985) 58 
months after diagnosis, the patient is in good health 
and shows no evidence of disease. He is now aged 8 
years, is doing well at school, and is growing 
according to the same centile as at the time of the 
diagnosis. 


Discussion 


At diagnosis, the presence of bone marrow and 
lymph node involvement in our patient warranted 
pessimism about the prognosis. Ruyman ef al, 
reporting on the first Intergroup rhabdomyosar- 
coma study, mention that only two of 30 patients 
with initial bone marrow involvement were long 
term survivors.’ They stress that in both patients 
bone marrow was the sole metastatic site. Thus, 


‘among thé patients in that study, no patient present- 


ing with bone marrow metastases in association with 
another, metastatic site survived. 

_ In addition to the bone marrow and lymph node 
metastases, our patient also had symptoms of 
meningeal involvement. Cranial nerve palsy and 
lytic destruction of bone at the base of brain, as 
present. if our patient, meet criteria for meningeal 
involvement used in the first Intergroup rhabdomy- 


osarcoma study.’ In the study experience spread to 
the central nervous system invariably meant a fatal 
outcome for the patient.’ 

According to conventional therapeutic pro- 
grammes, as represented by Intergroup recom- 
mendations,° craniospinal irradiation with a boost 
on the primary tumour would have been given in our 
patient. In young children, radiotherapy for head 
and neck rhabdomyosarcoma may cause growth 
retardation of facial bones, resulting in severe 
malformation of the face for long term survivors. It 
is probable that appropriate radiotherapy in this 3 
year old child would also have caused hormonal 
disturbances, since the pituitary gland would have 
been in the radiation field. An additional objection 
to craniospinal irradiation was that it would interfere 
with the intended intensive chemotherapy. We, 
therefore, decided to treat this boy with chemo- 
therapy only and to accept the risk of withholding . 
radiotherapy. 

The favourable outcome in this case shows that 
long term survival is possible in rhabdomyosarcoma, 
even with bone marrow metastases and lymph node 
and meningeal involvement. Relapse free survival is 
now more than 58 months. In childhood rhabdomy- 
osarcoma a follow up period of three years from 
diagnosis is considered adequate.! Therefore, we 
have reason to feel this child is cured. Although 
cytostatic agents, as used in our patient, may also 
have late sequelae, at this moment a small scar from 
the biopsy is the only noticeable local remnant of 
disease and treatment. 

During the past two decades, there have been 
considerable improvements in chemotherapy for 
rhabdomyosarcoma. Like major pelvic surgery, 
radiation therapy in head and neck rhabdomyosar- 
coma may cause serious mutilation. In our opinion, 
studies aimed at elimination of radiotherapy in head 
and neck rhabdomyosarcoma, using more effective 
chemotherapy, are to be supported. 


We thank our colleagues and other members of the paediatric 
oncology team who contributed to the care of this patient. l 
Supported by the Groningen Foundation of Pediatric Oncology. 
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Isolated myocarditis in the first year 


D J DESA 


Department of Pathology, Children’s Hospital, Health Sciences Centre, Winnipeg, Canada 


SUMMARY Over a period of nearly 40 years, 20 
cases of isolated myocarditis were traced from 3086 
necropsies. Seventeen occurred in infants less than 
12 months of age, often with no antecedent clinical 
signs (sudden deaths) or with a short clinical history 
of less than 24 hours’ duration. 


A senes of three infants dying from isolated myo- 
carditis in a three month period prompted a review 
of the necropsy records of this hospital, tracing and 
comparing cases of ‘isolated’ and ‘incidental’ myo- 
carditis. 


Materials and methods 


This hospital is the major referral centre in the 
province of Manitoba for children of all ages, and its 
pathology department performs most paediatric 
necropsies in the province. 

The necropsy records and histological slides from 
1945 onwards were searched for cases of myocardi- 
tis, and the histological slides were reviewed. 
Details of the sex, age, and heart weight of the 
accepted cases were abstracted and analysed. The 
clinical charts provided information on clinical 
details and results of any laboratory investigations. 
Where appropriate x’ calculations using two by two 
tables were used to analyse the results. 


Results 


Thirty five confirmed cases of myocarditis were 
traced from the records of 3086 necropsies between 
January 1945 and June 1984. No difference in the 
sex ratios was discernible and the ages of the 
affected infants varied from 1 month to 14 years. Of 
the 35 affected cases, 21 were 12 months or less in 
age. 


In 20 cases the heart was the primary organ 
affected and the only changes in other organs were 
due to cardiac failure (‘isolated’ myocarditis). In the 
remainder, myocarditis was part of a generalised 
infection and these cases were classified as examples 
of ‘incidental’ myocarditis (Table 1). Seventeen of 
the 20 cases of isolated myocarditis occurred in 
infants 12 months of age or less, whereas only three 
cases of isolated myocarditis occurred in older 
children. This difference in the incidence of isolated 
myocarditis between infants (12 months or less) and 
older children is highly significant (P<0-001). 

Due in part to a lack of suspicion of the under- 
lying disease, appropriate cultures were submitted 
in only six of the 20 cases, who were later found to 
have isolated myocarditis on histologic examination. 
From one of these infants a Coxsackie B viral strain 
was isolated and an imported case of acute myo- 
carditis due to T cruzei (Chagassic myocarditis) was 
identified histologically and ultrastructurally. 


Duration of disease. In 14 of the 20 cases with 
isolated myocarditis, a clinical history of less than 24 
hours was obtained. Eleven of the 14 infants 
presented as sudden deaths without any prodromal 
symptoms or signs. Thirteen of the 14 patients were 
under 12 months (Table 2). 


Table 1 Isolated myocarditis and age distribution 


Age Cases of myocarditis 
Isolated” ‘Incidental’ Total 
<1 month I | 
2-6 months 8 17“ 2 4 21 
7-12 months 8 l 
>12 months—i4 years 3 . H 14 
20 15 35 


"The difference in incidence between infants and older chiidren is highly 
significant (P-<0-001). 
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Table 2 Isolated myocarditis; length of clinical 
presentation and age 


Age Length of clinical presentation Total 
< 24 hours > 24 hours 
<1 month 1 — 
2-6 months 6 13* 2 4 17 
7-12 months 6 2 
>12 months—14 years I g 2 3 


14 6 20 


* The difference between infants under 12 months of age and older children is 
significant (P-<0-02> 0-01). 


Pathological findings. Compared with the published 
normal values for age, using the data of Coppoletta 
and Wolbach! and the linear regression graphs 
based on that data of Shankle et al,” 16 of the 20 
patients in the study had heart weights in excess of 
the 95% confidence limits, and a further two infants 
had heart weights in excess of the 99% confidence 
limits. 

In all patients with isolated myocarditis, the heart 
seemed dilated with a variable degree of endocardial 
opacification and mottling of the myocardium. 


Histological findings. Histologically, a diffuse inter- 
stitial mononuclear inflammatory infiltrate with a 
noticeable predominance of lymphocytes was found. 
An associated interstitial oedema and scattered foci 
of necrotic muscle fibres was seen in both ventricles 
and atria. Mural thrombi were not seen. The 
endocardium showed variable degrees of fibro- 
elastotic scarring in 11 of the 20 infants. In four 
infants obvious foci of hypertrophied fibres could be 
found scattered through both ventricles. 

A detailed examination of the atrioventricular 
conduction system in four cases, did not find any 
lesions. l 


Discussion 


Myocarditis is rare in adults? * and it was a surprise 
to find 20 cases of isolated myocarditis in this series. 
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Whitehead? found 18 cases of isolated’ myocarditis in 
12 815 necropsies on patients of all ages; by com- 
parison with that study, isolated myocarditis was 
found over four times more frequently in this series. 
It particularly affected infants under 12 months of 
age, who could present as a sudden death without 
prodromal symptoms or signs. The reasons for the 
higher incidence in infants less than 12 months of 
age is not clear. Immunological deficits are unlikely 
to be responsible since these would be expected to 
predispose to generalised infections rather than 
isolated involvement of a single organ. 

The increased heart weight, despite the short 
clinical history, in 14 cases suggests that a latent 
phase of myocarditis may exist. Presumably cardiac 
compensation is possible during this period and 
deterioration occurs when an arrhythmia develops. 

The lack of suspicion of the presence of isolated 
myocarditis leads to a failure to submit appropriate 
samples for culture. The need to submit samples of 
the myocardium for virologic studies in all cases of 
sudden death, needs to be stressed. 


Many of the earlier cases in this series were studied and coded by 
Dr J Hoogstraten, to whom a special indebtedness is acknow- 
ledged. Miss M Kosheluk and Mrs D Patching traced the cases and 
charts and typed the manuscript. 
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Personal practice 


Management of school refusal 


I BERG 
General Infirmary at Leeds 


There are two principal aims in the treatment of 
school refusal. The first is to get the affected child 
back to school’ and the second to alleviate associ- 
ated psychiatric disorder.” 


Early return to school 


For a quarter of a century it has been considered 
important to restore regular, trouble free school 
attendance as soon as possible.’ The alternative 
approach of taking the pressure off the child to go 
back to school while treatment for psychiatric 
disturbance is carried out has found little favour in 
recent years and is not to be recommended. The 
policy of arranging home tuition and allowing the 
child to stay off school for weeks or months has not 
been a success. It is still practiced and should be 
stopped. 


Psychiatric disorder 


Children with school refusal become severely dis- 
turbed emotionally when they are away from school 
and are under considerable pressure te go. Anxiety 
is often very evident and frequently manifests itself 
as physical symptoms such as abdominal pain, 
nausea, anorexia, vomiting, diarrhoea, frequency of 
micturition, or headache. Staying home, clinging to 
parents, misery, worrying, and resistivity to parental 
requests are characteristic features. Many of these 
severe symptoms resolve rapidly once normal 
attendance is resumed, although some features of 
neurotic disorder of varying degrees of severity 
often persist for months or years.* The management 
of these problems does not differ from the treatment 
of neurotic difficulties uncomplicated by school 
refusal, so will not be considered in any detail here. 
The greater part of this article will be devoted to 
ways of getting school refusers back to school, since 
these are specific to this particular condition and are 
normally used as a first step in treatment. 


Methods 


Parental counselling. It is always a good idea to 
arrange regular meetings with parents, perhaps on 
their own at first, but with the affected child and 
possibly others who live in the house participating in 
the discussions later on. The purpose of these 
sessions is to give parents support and to help them 
accept the idea and adopt attitudes and behaviour 
commensurate with an early return to.school. They 
may be able to help the child go to school by 
rearranging their lives a little; for example, by father 
changing his hours of work so that he can help 
mother cope with the tempers, miseries, and 
obduracy which are often so evident when any 
pressure is exerted to get the child to get ready and 
go to school. Taking a child to school in the car may 
make all the difference. It is often only when the 
child senses that the parents are determined to 
enforce attendance at school that progress is made. 
Unfortunately parents of school refusers, especially 
mothers, tend to be somewhat over protective? and 
find it difficult to provide the firm consistent support 
required to help affected children overcome their 
difficulties in leaving home and going to school.® 
Nevertheless, counselling techniques do seem to 
bolster parental 1 resolve and aid the process of going 
back to school.’ 


Direct help for the child. 


Counselling 

It is just as important to arrange to see the child who 
is refusing to go to school as to spend time 
counselling parents. Regular individual sessions may 
be helpful in gaining the child’s confidence and in 
beginning to get some degree of cooperation for an 
early return to school. At first the child is often 
unresponsive, even hostile. Many an initial inter- 
view has to be conducted through a closed door with 
the child locked in the bathroom or barricaded in 
the bedroom, perhaps threatening to take an over- 
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dose or jump out of the window. Later on the child 
is often prepared to talk about the situation and 


even contemplate going back to school. It may help 


to give the child some say in just when return to 
school is attempted and how it will be done. 
Sometimes the greater parental resolve, perhaps 
stiffened by their counselling sessions, and the 
diminution in the child’s acute distress, result in the 
child returning to school. This may be only a week 
or two after the process of treatment began. 
Sessions with parents and child as well as other 
family members (if this is appropriate) may then 
suffice to bring the phase of management getting the 
child back into normal schooling, to a satisfactory 
conclusion. 


Active assistance 

Counselling techniques as outlined are not infre- 
quently insufficient in themselves to restore normal 
school attendance. This is most often the case with 
teenage school refusers. Something else is needed. 
A professional worker, be it doctor, psychologist, 
nurse, or social worker takes a much more active 
role than that involved in counselling, and accom- 
panies the child to school. The process of reintroduc- 
tion to school is probably best carried out quite 


__ gently over weeks rather than days.* Whether or not 


it succeeds seems to depend to a considerable extent 
on the establishment of a good relationship between 
worker and child. The emotional support and 
feelings of security that this engenders can help the 
child face up to increasingly demanding situations as 
return to school takes place. 


Day placements. It is an old adage that changing 
school does not help school refusal, even though the 
affected children, and parents as well, often express 
the view that this would solve the problem. When 
that course of action is adopted, the same difficulties 
usually arise at the new school with the added 
disadvantage that the teachers there do not really 
know the child. A temporary expedient can be some 
sort of day placement. In many parts of Britain 
education authorities provide special units, often 
with transport provided, where a small group of 
children are given some schooling in an informal 
atmosphere. School refusers usually find units of 
this kind much more acceptable than normal school 
and attend regularly. These units at least serve the 
purpose of getting the child out of the house and 
into something’ resembling the classroom situation. 
Day units with schooling on the premises are also 
available in the National Health Service as part of 
child and adolescent psychiatric provisions. They 
have the virtue of an integrated approach combining 
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psychiatric treatment with a relaxed educational 
setting. 


Residential placements. If outpatient management, 
and possibly a day placement, are unsuccessful in 
restoring normal school attendance, admission to a 
psychiatric inpatient unit for children or young 
adolescents should be considered. Hospital residen- 
tial units of this kind are often run on a weekly basis 
so that the children can spend their weekends at 
home. There is usually a school on the premises. 
The daily regimen is geared to helping disturbed 
young people with emotional problems. There is 
usually a multidisciplinary team including psychi- 
atrists, nurses, social workers, and psychologists, as 
well as teachers.’ It may be difficult to persuade a 
child who is refusing to go to school to accept 
admission. Once the child has settled in, however, 
symptoms of severe upset rapidly improve and it is 
much easier to plan return to school from home and 
to bring it about. 

The staff get to know the children well during 
their stay of several months in the unit, so are in a 
good position to give them the required support 
when the time comes for them to go to normal 
school from home. The admission provides an 
opportunity to deal with associated psychiatric 
problems. Behavioural methods such as social skills 
training are used to increase the child’s indepen- 
dence and self confidence. Family therapy, individual 
and group psychotherapy, and parental casework 
are used when appropriate to help ameliorate 
neurotic and interpersonal difficulties.’ In passing, it 
should be said that the mere existence of these units 
and the possibility of admission, not infrequently act - 
as an incentive to persuade the child to make a great 
effort to go back to school. 

The time honoured remedy for school refusal is 
boarding school. If the child is placed in a residential 
school: for the maladjusted then help will be 
available for emotional problems. Boarding school 
is usually kept as a last resort when all else has failed 
or when home circumstances are such that the child 
does not get a reasonable amount of firm consistent 
support in relation to school attendance, which is 
more likely in one parent families and where there is 
physical or mental illness or handicap affecting a 
parent. i 


Diagnostic difficulties 


It has recently been suggested that school refusal 
may masquerade as physical or even psychiatric 
illness in so far as the condition the child suffers 
from is not recognised as being school refusal. This 
situation has been called the masquerade syndrome. '° 
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Intercurrent illnesses such as influenza; lingering 
infections such as infectious mononucleosis; and 
even severe chronic diseases like diabetes, leukaemia, 
and cystic fibrosis may be complicated by school 
refusal without it being realised. Even when it is 
appreciated that the child’s symptoms cannot be 
entirely accounted for by physical illness and that 
psychiatric disturbance may be playing some part, 
the absence from school is accepted as justified by 
the condition and school refusal ts overlooked. Once 
it is realised that a particular child is suffering from 
the masquerade syndrome the problem should be 
managed as if it were school refusal pure and simple. 
It may take some time and effort to convince parents 
and the affected child that school refusal is the 
central problem. To do so is the first step in 
managing cases of this sort. 
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Current topic 


Changes in understanding of illness as the child grows 


C EISER 


Health Behaviour Research Group, Department of Psychology, University of Exeter 


There is increasing evidence that inadequate and 
often inaccurate information about the body’? and 
reasons for illness* exists among adults. Pendleton 
and Hasler’ attribute the failure of much com- 
munication between doctor and patient to this lack 
of relevant information, characteristic of much of 
the population. If communications with adult 
patients are difficult, the problems with children are 
even greater. The uniqueness of the child’s thought 
means that the paediatrician often has little insight 
into the child’s perceptions and understanding of 
illness and its treatment; the child’s thought pro- 
cesses often seeming bizarre and unpredictable to 
the adult. A sizeable body of research is now 
available, however, which suggests that the child’s 
knowledge of the body and how it works, as well as 
knowledge about the causes and prevention of 
illness and treatment, develops in a systematic 
manner. The implications for the paediatrician are 
that awareness of this sequence may not only aid 
communication about illness and treatment to the 
child, but also lead to greater understanding of 
seemingly strange or uncooperative behaviour some- 


‘times shown by paediatric patients. The purpose of 


this paper is to review briefly research on the 
development of the child’s understanding of the 
body, illness, and treatment and discuss the potential 
relevance of this work for paediatric practice. 


Understanding of the: body: 


This work tends to be based on children’s drawings 
of the insides of their bodies.°’ In addition some 
researchers have asked children to explain the 
function of various body organs.*" Typically, it has 
been reported that the drawings of average pre- 
school children consist of food (that they put there), 
and bones (that they can feel), and blood (that they 
have seen if they have cut themselves). Between 5 
and 7 years children draw a heart and brain but do 
not regularly include the stomach or lungs till about 
10 years. Only during adolescence are children at all 
likely to draw organs such as the kidney, liver, or 


those involved with reproduction. The child’s 

knowledge of function is similarly unimpressive. 

Young children believe that any particular organ has 

one function only. Thus, 5 year olds believe that the 

heart is for loving, or the brain is for thinking. In an 

extensive study of children’s knowledge of the 

functions of the brain, it was reported that 

children from 6 years upwards thought the brain to 
be involved in mental acts. Knowledge of the brain’s 
role in the senses or motor behaviour developed 
throughout childhood. Eiser and Patterson? asked 
children to name body parts used in swimming. Six 
year olds acknowledged only the role of the arms: 
and legs. Eight and 9 year olds were more likely to 
name, in addition, the lungs, but only 50% of 11 

year olds named the brain. 

It is evident that at least three stages exist in the 
development of the child’s knowledge of the body. 
In the first stage (up to 7 years) children confuse 
internal and external aspects of the body; their 
knowledge of the existence and position of different 
organs is rudimentary, and their knowledge of 
function seems to lag behind knowledge of position. 
During the 7 to 11 year period there is some 
development in knowledge of a number of different 
organs, but the child does not tend to relate the 
various parts of the body together. Thus, knowledge 
and understanding of the different organs making 
up, for example, the digestive system is not usual till 
adolescence. 


Understanding of the causes of illness 


This research was pioneered by Bibace and 
Walsh’? who asked children from 4 to 12 years of 
age a series of questions about the causes of illness 
in general as well as more specific illnesses such as 
measles, cancer, and heart attacks. They were able 
to identify three stages in the child’s thought. 
Between age 4 and 7 years children often attributed 
the cause of illness to magic or witchcraft. Other 
children in this age group believe that illness is a 
form of punishment. As Langford’* pointed out 
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long ago these beliefs should not necessarily surprise. 
us. Adults often predict disaster if ihe child is 
naughty (for example persists in tree climbing or 
goes out without warm clothes). Small wonder that 
the child who subsequently falls and breaks an arm 
or gets a cold feels that illness is indeed the result of 
misdemeanour. Between 7 and 10 years the child 
becomes aware that illness can be ‘caught’ from 
another individual. At the least mature level of this 
stage, the child is likely to believe that illness is 
contracted by physically touching another person, 
object,. or animal, and is also likely to over 
generalise this new knowledge. Thus, children are 
inclined to believe that non-contagious illnesses are 
also catching.” It is not until adolescence that the 
child acknowledges any individual vulnerability to 
illness and realises that mere exposure to illness 
does not necessarily result in illness itself. At the 
same time, the adolescent becomes aware of 
psychological causes of illness—a causal relation 
between the presence of stress and illness develop- 
ing about this time. 


Knowledge of medical treatment 


Children often misperceive the reasons for different 
medical procedures. Steward and Steward’® de- 
scribe a boy who believed that the ane aspect of 
treatment most likely to make him better was having 
his pulse taken. In that the effects of treatment are 
rarely immediate in alleviating pain, it ts natural that 
children should be confused about various medical 
procedures. Almost without exception, it has been 
reported that very young children perceive treat- 
ment as punishment.” }* In one of the most recent 
studies, Brewster’? interviewed chronically sick 
children aged between 5 and 13 years. All 5 and 6 
year olds thought that treatment was punishment. 
Between 7 and 10 years children did become aware 
that the purpose of treatment was to make them 
better, but they regarded medical personnel nega- 
tively, believing that doctors were only aware of the 
painful nature of treatment if the child cried. 
Children over 10 years were more likely to accept 
the potential long term benefits of treatment. They 
were still inclined to believe that doctors could only 
be truly sympathetic about the. pain if they had 
actually undergone the treatment themselves. Com- 
parable findings were reported by Beales et a’ who 
studied children with rheumatoid arthritis. Children 
aged between 6 and 11 years could not comprehend 
that treatment with immediate, unpleasant effects 
could possibly make them better. Thus, ‘nasty 
tasting’ medicine, in having an immediate negative 
effect could not make them better. In contrast, ‘nice 
tasting’ medicine, in being associated with an 


immediately pleasurable experience, could lead to 
an improvement in health. Neither could these 
children understand that tablets which are swal- 
lowed and entered the stomach could possibly 
benefit painful joints in other parts of the body. It is 
apparent from all this work that any long term 
benefits of treatment are only acknowledged by 
children of 11 years or more. Children below this 
age have difficulty understanding the role of treat- 
ment, and unfortunately often subscribe to the view 
that doctors deliberately hurt and upset them. 


Implications 


Despite the'fact that much of this work has the 
professed goal of improving communication. with 
sick children, it would be wrong to suggest that 
many definitive conclusions can as yet be drawn. 
Much of the work reviewed has been based on 
healthy children’s knowledge of the body or causes 
of illness. It is not necessarily the case that the 
beliefs of sick children mirror those of the healthy. 
In his work on general cognitive development, 
Piaget”! maintained that knowledge of any concept 
was dependent on an individual’s degree of experi- 
ence, and this hypothesis might lead us to expect 
that sick children would have a more mature 
understanding of illness-related concepts than their 
healthy peers. The little empirical work that there is 
suggests the reverse; sick children are more likely to. 
show immature reasoning about illness.” ? Eiser, 
Patterson, and Tripp** compared knowledge of the 
body and illness among a group of children with 
diabetes and an age matched control group. There 
were few differences between the groups in the level 
of their reasoning. The authors felt, however, that 
more detailed work controlling for variables such as 
the age of the child, length of time the child had 
been ill, and characteristics of the illness were called 
for. 

Despite these reservations, the work reviewed has 
been taken as sufficient grounds for recommenda- 
tions about the type of information that may be most 
suitable for sick children of different ages. While it is 
clear that simple medical explanations are only 
really suitable for the adolescent patient, the ques- 
tion of how to convey details of illness and treatment 
to younger children remains pertinent. Bibace and 
Walsh}? suggested that information to children 
under 7 years of age should be limited to perceptual 
aspects of hospital, including, for example, descrip- 
tions of equipment, distinctions between uniforms 
of nursing staff, etc. 

The bulk of the work has, however, been directed 
at the issue of communicating with the sick 7 to 10 
year olds. It has been argued that illness is best 
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explained to this group by relating the information 
to everyday aspects of the child’s experiences. 
Whitt, Dykstra, and Taylor” give several examples. 
These authors suggest, for example, that epilepsy 
can be explained by likening the brain to a tele- 
phone system and a fit to a crossed wire or wrang 
number. Similarly, diabetes can be explained by 
likening the body to a car, and equating food 
requirements to the fuel intake of the car. 

In an attempt to investigate how well children 
understand this type of information, Potter and 
Roberts” read short descriptions of a sick child to 
healthy 8 and 11 year olds. In one condition, the 
illness was described in simple medical terms: in a 
second condition, the illness was described in terms 
of the metaphors outlined above. While the child’s 
understanding of the illness was enhanced in the 
metaphor condition, liking for the sick children was 
reduced. Such results suggest that simply increasing 
the child’s knowledge of illness may not be associated 
with entirely positive consequences. 

Research in this area continues in several direc- 
tions. Further basic research detailing the processes 
whereby children gain knowledge of their bodies 
and health and illness related concepts is still 
necessary. The sources of information about these 
topics available to the child, and any differences in 
the availability of different sources in relation to 
demographic variables is an important next step. 
The methodological techniques developed in this 
ein can also be applied to studying how 

hildren gain knowledge of harmful health be- 

haviours such as smoking. Meltzer, Bibace, and 
Walsh?” have shown that age related differences 
exist in children’s beliefs about the consequences of 
smoking, and regard these findings as vital in 
ensuring that health education about smoking 1s 
appropriate for the child, rather than determined by 
adult beliefs. 

The very poor knowledge often shown by children 
with regard to these concepts raises the question of 
whether this results from a cognitive immaturity 
preventing further understanding, or whether this is 
due to insufficient and inadequate teaching at home 
or school. Any large scale investigation of this 
question has not been attempted. Some research 
with children with diabetes suggests, however, that 
the problem may lie largely with the child’s cognitive 
immaturity. Harkavy et al assessed children before 
and after attending summer camp, and concluded 
that while appreciable gains in knowledge were 
made among 12 to 15 year olds, no gains were made 
by 10 to 12 year olds. Johnson et al”? also concluded 
that some aspects of illness and treatment simply 
cannot be explained to children. These authors 
suggest, for example, that children under 12 years 


are unable to relate results of urine or blood tests 
with the complexities of insulin requirements, and 
that it is generally a futile exercise to attempt to 
teach them in this way. Instead, they have argued 
that teaching about diabetes should be limited to 
information about diet for 6 year olds, and to 
information about urine testing for 9 year olds. No 
attempt should be made to teach these children 
about the implications of test results for insulin 
requirements. 

The purpose of this paper has not been, however, 
to defend rigorously specific suggestions such as 
these. Rather it has been to bring to the notice of 
paediatricians a growing body of published reports 
that may well be relevant to practical difficulties 
which often arise in the care of sick children. Closer 
liaison between psychologists and paediatricians 
may lead to greater understanding of how children’s 
inaccurate or plainly incorrect beliefs about hospitals 
and treatment arise. 


The author is funded by a grant from the Health Education 
Council, London. 
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Peer review 


It 1s fashionable to criticise peer review and the system used by most scientific journals for sending 
manuscripts to be assessed by expert referees. Those who criticise should be asked to provide a realistic 
alternative. The advance of medicine and science means that no editor or editorial committee alone can 
provide the detailed assessment that submitted papers deserve. Moreover, the steady increase in the 
number of papers submitted means that a successful international journal such as ours could not cope with 
the amount of work without the generous help of others. 

Sometimes the system may seem unfair and sometimes mistakes occur. But, every complaint we receive 
can be counterbalanced by a larger number of appreciative comments about referees’ reports, not only from 
authors who have had papers accepted, but from those who have had a rejection letter accompanied by 
constructive advice. We are proud of all the referees, from several different countries, who 1n 1984 helped to 
make the Archives a better journal. On behalf of our readers, our authors, and particularly ourselves, we 


thank them. Roy MEADOW AND BERNARD VALMAN 
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Diaphragmatic paralysis due to spinal 
muscular atrophy 


Sir, 

We read with interest the paper on diaphragmatic paralysis 
due to spinal muscular atrophy by McWilliam et al.’ Their 
report of patients with diaphragmatic paralysis in associa- 
tion with a clinical picture suggestive of spinal muscular 
atrophy is of particular interest, since we have also been 
aware of this association over the past five years. 

A girl born in 1981 was admitted to hospital at the age of 
2 months with respiratory difficulty and poor feeding. At 
the time of presentation she was profoundly hypotonic 
and areflexic. A chest radiograph showed elevation of both 
diaphragms and there was poor diaphragmatic movement 
bilaterally on radiographic screening. Despite plication of 
the right hemidiaphragm (which was most severely 
affected) she gradually deteriorated and died at the age of 
5 months of a staphylococcal pneumonia. Postoperatively 
she remained ventilator-dependent and showed progres- 
sive hypotonia and muscle wasting, typical of spinal 
muscular atrophy. A diaphragmatic muscle biopsy 
obtained at thoracotomy showed partial denervation atro- 
phy, and at necropsy skeletal muscle biopsy showed similar 
changes and there were reduced numbers of anterior horn 
cells in the spinal cord sections. 

A second infant, a boy, was admitted at the age of 8 
weeks after a rapid respiratory deterioration. He had a two 
week history of snuffles, cough, and poor feeding. He wes 
extremely hypotonic and areflexic, and it was noted from 
the family history that a sibling had died at the age of 9 
weeks of an undiagnosed respiratory illness. The chest 
radiograph showed elevation of the right dome of the 
diaphragm. Efforts to wean him from ventilation including 
plication of the right diaphragm were unsuccessful. The 
child died at the age of 9 weeks with progressive peripheral 
muscle wasting and respiratory failure. Biopsy of the 
diaphragm taken at thoracotomy showed partial denerve- 
tion atrophy, and examination of skeletal muscle et 
necropsy confirmed these findings. 

In the light of our experience with these patients, post 
mortem muscle histology was performed on two further 
infants in whom a clinical diagnosis of spinal muscular 
atrophy had been made. In both these cases the diaphragm 
muscle had seemed thin and showed changes of denerva- 
tion atrophy, although radiological diaphragmatic move- 
ment had been evident in life. 

Mellins et al* first described the association between 
diaphragmatic paralysis and spinal muscular atrophy. The 
report by McWilliam et al,' together with our experience, 
would support the view that this association is not as rare 
as hitherto believed. The proposal that this condition 
should be considered in cases of sudden infant death seems 
appropriate. In two of our infants there was an acute onset 


of respiratory symptoms. Furthermore, we would empha- 
sise that spinal muscular atrophy should be considered in 
all infants with eventration of the diaphragm, and that 
diaphragmatic muscle biopsy should be taken at the time of 
surgical plication. Denervation changes were present in 
diaphragmatic muscle biopsies in all our patients (two 
obtained before death), although in one mfant skeletal 
muscle biopsy from the vasculus lateralis showed normal 
histology. In addition to diaphragmatic denervation atro- 
phy, this patient showed loss of anterior horn cells in the 
lower thoracolumbar region on serial section of the spinal 
cord. 
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Dr McWilliam comments: 


I was most interested to hear of three further cases of this 
disorder which I regard as a distinct genetic variant of 
spinal muscular atrophy rather than an essociation of 
diaphragmatic paralysis with spinal muscular -atrophy 
type 1. The two cases described raise the important issues 
of early diagnosis and subsequent management. Our 
experience suggests that with appropriate electrophysio- 
logical investigations (motor nerve conduction studies and 
comprehensive electromyography) diagnosis is possible 
without the need for histological examination of the 
diaphragm. With awareness of the diagnosis I would 
suggest that neither ventilatory support nor plication of the 
diaphragm are appropriate. I certainly agree that this 
diagnosis should be considered in all cases of diaphragma- 
tic paralysis or eventration, particularly as hypotonia, if 
present, may be considered secondary to the respiratory 
disorder and therefore dismissed. 


Perinatal hepatitis B virus detection by 
hepatitis B virus-DNA analysis 


Sir, 
We read with interest the paper by De Virgiliis et al' 
comparing this new technique with hepatitis Be antigen 
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and antibody determination in assessing the risks of 
perinatal transmission of hepatitis B. It is well known that 
hepatitis Be antigen correlates well with the presence of 
complete viral particles in the serum, active viral replica- 
tion, and high infectivity in the perinatal period and at 
other times. The authors find hepatitis B virus-DNA, 
detected by spot hybridisation technique not only in four 
hepatitis Be antigen positive sera but also in 10 of 89 
maternal sera containing hepatitis Be antibody, and in the 
summary state that the technique is useful in identifying 
mothers who might transmit infection to their offspring. 
This study does not confirm, however, that the presence of 
hepatitis B virus-DNA without hepatitis Be antigen 
positivity indicates a state of infectivity of these mothers. 
Evidence of hepatitis B virus infection was found in one of 
10 infants from hepatitis Be antigen negative, hepatitis B 
virus-DNA positive mothers, and in none of &2 infants 
from hepatitis Be antigen negative, hepatitis B virus-DNA 
negative mothers, giving a P value by Fisher’s exact test of 
0-108. 

-7 All the infants in the study received hepatitis B 
immunoglobulin -at birth and at 3 and 6 months of age. 
Since this immunoprophylaxis has been shown to influence 
the rate of infection of infants, further studies will be 
required to assess the infective implications of hepatitis B 
virus-DNA in maternal serum containing no hepatitis e 
antigen. A more meaningful and potentially helpful 
conclusion may be obtained in infants of hepatitis Be 
antigen negative mothers for whom hepatitis B immuno- 
globulin is not available. 


A P MOWAT AND G MIELI- VERGANI 
King’s College School of Medicine, 
Denmark Hill, 

Lordon SES 8RX 


Dr De Virgiliis and co-workers comment: 


We thank Drs: Mowat and Mieli-Vergani for the interest 
they have shown in our short report.‘ 

The detection of hepatitis Be antibody in the serum of 
chronic hepatitis B surface antigen carriers does not 
coincide with the disappearance of hepatitis B virus-DNA, 
which is the expression both of high hepatitis B virus 
replication and infectivity. This finding explains the 
transmission of hepatitis B virus and the occurrence of 
fulminant hepatitis in infants born to hepatitis Be antibody 
positive mothers.’ * 

Accordingly, several pregnant women with hepatitis Be 
antibody in our series showed serum values of hepatitis B 
virus-DNA similar to those who were hepatitis Be antigen 
positive. Hepatitis B immunoglobulin administration in all 
our newborns from hepatitis B surface antigen positive 
mothers has obviously reduced the risk of the transmission 
of infection making statistical analysis useless. Neverthe- 
less we have noticed hepatitis B virus infection in three 
infants, all born to hepatitis B virus-DNA positive 
mothers. One of these was hepatitis Be antibody positive 
and the other two were hepatitis Be antigen positive. We 
agree with Drs Mowat and Mieli-Vergani that a clinical 
study without hepatitis B immunoglobulin administration 


would allow a more useful analysis (as already stated in our 
paper) but we do not believe this to be ethical. 
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Inspiratory:expiratory ratio and 
pulmonary interstitial emphysema 


Sir, 

Dr Greenough and colleagues’ study’ has emphasised that 
mechanical ventilation at rates of 100 per minute can 
exacerbate established pulmonary interstitial emphysema. 
They speculated that at fast rates of mechanical ventilation 
insufficient expiratory time may cause further accumula- 
tion of trapped air. 

In one of the studies cited? Ng and Easa described 
two patients. In the first, early pulmonary interstitial 
emphysema deteriorated during mechanical ventilation at 
100 per minute while in the second pulomonary interstitial 
emphysema appeared during mechanical ventilation at the 
same rate. In both there was complete resolution of early 
pulmonary interstitial emphysema after hand ventilation 
with a resuscitation bag using peak pressures of 10 to 15 cm 
H20 and end expiratory pressures of 3 to 5 cm H20 for 2 to 
36 hours. The authors stressed that infants receiving high 
ventilator pressures or with pulmonary interstitial emphy- 
sema Of several days’ duration might not respond so well. 
Neither study! ? reported the inspiratory:expiratory ratio 
used. 

We have investigated the effects of hand versus mech- 
anical ventilation on the proximal airway pressure wave- 
form. We used (a) a Penlon bag with a refill valve (circuit 
compressible volume less than 50 ml) and (b) a Sechrist 
TV100B time cycled, pressure limited, continuous flow 
ventilator with a Fisher Paykel MR 500 humidifier (circuit 
compressible volume 500 ml). The ventilator respiratory 
rate was set at 120 per minute and the inspiratory: 
expiratory ratio at 1:1. Each was connected to a neonatal 
lung simulator (Specialised Laboratory Equipment, 
Croydon) set to give compliance 0-5 mlI/cm H0 and 
resistance 100 cm H,O/I/per sec at a flow of 6 I/min. 
Pressure traces were recorded on paper using a Hewlett 
Packard.8805C transducer. Typical traces are shown in the 
Figure. Hand ventilation gave an inspiratory:expiratory 
ratio which was always less than 1:3-6 at rates of 120 to 150 
per minute. l 

If an inspiratory:expiratory ratio considerably greater 
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Figure Proximal airway pressure waveforms during 
intermittent positive pressure ventilation. 


than those seen during hand ventilation were employed in 
mechanical ventilation at rapid rates, then a rationale 
emerges for the apparent efficacy of hand ventilation. 
Achieving a substantially longer time for deflation than 
inflation may enhance the decompression of trapped 
interstitial gas. The use of low inspiratory:expiratory ratios 
may provide an additional strategy in the prevention or 
management of pulmonary interstitial emphysema but will 
require careful evaluation. 


W Tarnow-Morp!, P SUTTON, AND A WILKINSON 
John Radcliffe Hospital, 
Oxford OX3 9DY 


Drs Greenough and Roberton comment: 


We thank Dr Tarnow-Mordi and his colleagues for their 
letter and their interesting results. As they say we were 
concerned that fast rate ventilation (greater than 100/min) 
could worsen pulmonary interstitial emphysema by in- 
creasing aif-trapping, possibly by not allowing sufficient 
expiratory time,’ and we would agree that a prolonged 
expiratory time during fast rate, low pressure ventilation 
deserves careful evaluation in infants with severe pulmon- 
ary interstitial emphysema. One of the problems, however, 
is that that type of setting is very difficult to achieve with 
most of the ventilators currently available for neonatal use. 
It also has to be remembered that in the past when short 
inspiratory:expiratory ratios at high rates were used initially 
in the treatment of respiratory distress syndrome, adequate 
ventilation was only achieved using high peak pressures? 
which were subsequently implicated as an important cause of 
pulmonary barotrauma.‘ 
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Apnoea monitors and sudden infant 
death 


Sir, 
The report from the Foundation for the Study of Sudden . 
Infant Death and the British Paediatric Respiratory 
Group' is in some respects misleading. 

(1) The case for monitors is not that cot death is due toa 
disorder of respiration, but the common observation that, 
whatever the cause of death, respiration nearly always fails 
before circulation.* Some adults die of acute heart failure, 
but this is very rare in babies. Some babies may be so ill 
that they cannot be revived even temporarily after 20 
seconds of apnoea but, in one special care baby unit where 
about 5000 babies have been monitored over a period of 14 
years this has happened only once. 

(2) The statement that ‘it is well documented that babies 
who were on apnoea monitors have died in spite of 
immediate attempts at resuscitation’ is seriously mislead- 
ing. It is based on only one case, where the response was 
delayed for ‘approximately’ 30 seconds. There seems to be 
no recorded instance of a death where an alarm failed to 
detect apnoea. 

(3) Four different monitors are described but it is not 
made clear that the Graseby MR 10 is practically the only 
one now in home use in the United Kingdom. Unlike the 
other three monitors described, it detects respiratory 
movements rather than changes in chest impedance or 
weight distribution and therefore requires no adjustment 
to prevent cardiac triggering.’ 

(4) Failure to detect obstructive apnoea is regularly 
adduced as a serious objection to all existing apnoea 
alarms but it is not clear how common obstructive apnoea 
is or how many, if any, babies have actually died of it. 
Tonkin, who is a keen proponent of its importance, has 
told me that she believes that the MR 10 is satisfactory and 
that parents cannot manage the extra cost and complexity 
of a cardiac monitor. 

(5) False alarms are referred to as ‘anxiety-provoking’ 
but they can be reassuring and, with the MR 10 on a 
healthy baby, only one or two alarms a month may occur.* 


B M WRIGHT 

93 Uxbridge Road, 
Rickmansworth, 
Herts WD3 2DQ. 
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Professor Milner comments: 


May I reply to Dr Wright’s points in turn: 

(1) We entirely agree and in fact stated in the text that 
the introduction of apnoea monitors was based on the 
hypothesis that ‘babies dying from sudden infant death 
have cessation of breathing probably for longer than 30 
seconds before death or irreversible brain damage has 
occurred’, 

(2) There are published reports of babies dying while 
attached to monitors.” ô 

(3) We would agree that the Graseby MR 10 is the most 
commonly used monitor but it is certainly not the only 
device used in the United Kingdom. 

(4) Since we do not know how babies are victims of 
sudden infant death syndrome we do not know whether 
obstructive apnoea is an important factor, but studies have 
shown that obstructive apnoea certainly occurs in babies 
suffering near miss sudden infant death, who are often 
provided with apnoea monitors for use at home.’ 

_ (5) We would certainly agree that false positive alarms 

can sometimes reassure parents that the device is working, 
although in our experience frequent alarms often cause the 
parents to stop using monitors after relatively short 
periods. 
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Costs and outcomes in a regional 
neonatal intensive care unit 


Sir, 
Newns et al' report the costs of intensive neonatal care in 
Birmingham in 1980 and 1981. In succeeding to calculate 
the costs of this service to the National Health Service they 
are to be congratulated. No similar data are available. 
There is, however, the danger that in the absence of other 
cost evaluations many health authorities may use this 
information as a benchmark to price their own services 
now that ‘Sainsbury’ style management is imminent. 
Nursing staff salaries, the major component of their 
costs, have risen considerably in excess of the average 
compounded inflation rates. Furthermore, the nursing 


a 


staff levels at Birmingham Maternity Hospital not com- 
mented upon directly by the authors were, in 1981 to 1983, 
to quote a West Midlands Health Authority report ‘grossly 
unsatisfactory in the ratio of trained to untrained staff and 
unsatisfactory at night’. 

That they cared so well for their neonates while being so 
short staffed is to their credit but for those of us being 
called upon to project the present costs for intensive 
neonatal services a more realistic estimate would be to 
double the quoted figures. 
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Clinical significance of gastro- 
oesophageal reflux 


Sir, 
Am I to assume that Professor Carré examines radiologi- 
cally all regurgitating babies he sees?’ 
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Professor Carré comments: 


Dr Connor is mistaken in his assumption. There was 
indeed a time when I would have had the great majority of 
regurgitating infants examined radiologically, but resulting 
from experience gained at that time only selected cases 
have been studied in this manner during the past 10 to 15 
years. These comprise infants with persistent and particu- 
larly troublesome regurgitation, especially if associated 
with occasional vomiting or other clinical disturbance such 
as respiratory illness, and all younger regurgitating siblings 
of children with a partial thoracic stomach. 


Coagulation defect in congenital 
tyrosinaemia 


Sir, 
We agree with Professor Ozsoylu! that low fibrinogen 
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values make interpretation of coagulation tests unreliable, 
but our diagnosis* of dysfibrinogenaemia was based on the 
grossly prolonged reptilase time compared with the throm- 
bin time. If simple hypofibronogenaemia were responsible, 
we would have expected both times to have been similarly 
prolonged. Furthermore, the coagulation factor assays are 
independent of the patient’s fibrinogen value. 

As regards the diagnosis of congenital or hereditary 
tyrosinaemia, the record needs to be put night. It is correct 
to say that tyrosinaemia (with abnormal excretion of 
phenolic acids) and hypermethioninaemia alone, do not 
indicate the diagnosis. In all three infants reported, not 
only was there evidence of acute liver necrosis but also of 
severe proximal renal tubular disease characterised by 
proteinuria, gross generalised aminoaciduria, phospha- 
turia, hypophosphataemia, and early rickets accompanied 
by considerably raised serum alkaline phosphatase, mainly 
of bone origin. The galactose-l-phosphate uridyl trans- 
ferase deficiency galactosaemia was excluded in all, and 
none of the infants received fructose in the diet or in 
medication. 

These observations strongly favour the diagnosis of 
congenital or hereditary tyrosinaemia of acute variety; 
unfortunately necropsy examination in the first two 
patients was not available. As for galactokinase deficiency 
galactosaemia, liver disease does not occur in this disorder. 
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Lest we forget 


Sir, 

Your editorial’ was a splendid reminder to us to be 
primarily people-orientated. Your question, ‘How often 
do we in our postgraduate and in-service training discuss 
the problems of children in hospital, their psychological] 
needs, and the needs and the problems of unrestricted 
access for parents?’ is timely. 

Now we are in the third decade of ‘deinstitutionalisation’ 
of the severely mentally handicapped, do we need to ask a 
similar question? ‘How often do we in our postgraduate 
and in-service training discuss the problems of severely 
subnormal children living at home, the physical and 
psychological needs, and all the problems of parents 
continuing to care for over grown toddlers who are 
extraordinarily slow to learn’? 

How often do we reflect on the needs of the mothers of 
the severely handicapped? How often do we consider her 
fourfold role as: (a) Mother of the handicapped child; (b) 
Mother of the other child/children; (c) Wife; (d) Needing 
time/space to be ‘herself’. 
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If we are to support the severely subnormal in the 
community then we must be acutely aware of the needs 
and stresses of those who provide day and night cover, too 
often, without a break. 
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Who should get growth hormone? 


Sir, 

The four papers on the assessment of potential candidates 
for growth hormone treatment™* contain some contradic- 
tions that may lead to misunderstandings among readers, 
These contradictions originate mainly from different 
definitions of growth hormone deficiency. 

The two papers on exercise tests? ? emphasise the latter 
half of the classic definition, that is the combination of a 
growth velocity below the 25th centile for age or bone age 
and a growth hormone response to adequate insulin 
hypoglycaemia under 15 mU/l. The commentary* empha- 
sises the first half of this definition. Low growth velocity is 
considered as an absolute prerequisite for the diagnosis, 
but no indication is given as to which growth velocity is 
abnormally low. If the classic 25th centile were used, 25% 
of the children would have to be tested. 

There is increasing evidence that the classic definition 
has lost its usefulness. Studies on 24 hour growth hormone 
profiles in short children have shown that the results of 
provocation tests are poor parameters of growth hormone 
secretory status and poor predictors of growth response to 
long term treatment. xe 

In my opinion, growth hormone deficiency should be 
defined as the condition in which either the total 24 hours’ 
production of growth hormone, or the frequency or 
amplitude of peaks, or both, is below normal. This does 
not imply that the classic criteria (growth velocity and 
biochemical tests) would lose their role in the diagnostic 
process. In case of low growth velocity and low responses 
to provocative stimuli, growth hormone deficiency can be. 
diagnosed without 24 hour profiles. Such profiles, how- 
ever, could be made in children with short stature or low 
growth velocity, or both, and growth hormone responses 
greater than 15 mU/| in order to confirm or exclude growth 
hormone deficiency. In case of normal growth hormone 
production a therapeutical trial might still be indicated, as 
children with abnormal growth hormone molecules or 
partial receptor defects seem to respond favourably to 
treatment. 

In conclusion, in one issue of the Archives growth 
hormone deficiency is defined in the classic way” ? as well 
as in a more updated way.' * Suggestions that growth 
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hormone response to provocative stimuli of more than 15 
mU/l would exclude a positive response to long term 
treatment? ? and could result in treatment being withheld 
from patients who might benefit from it. 
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Dr Forsyth and co-workers comment: 


Dr Wit in his letter makes several points requiring an 
answer. 

(1) He wishes clarification of the investigation of growth 
hormone deficiency. The purpose of the two papers on 
exercise tests from Dundee and Newcastle was to empha- 
sise the usefulness of exercise, a physiological stimulus, in 
the early investigation of growth hormone deficiency, 
provided the exercise is carried out in a scientific manner. 
The Dundee group mentioned only insulin stimulation for 
those later diagnosed as growth hormone deficient, as this 
was true for the nine children concerned. The most recent 
of these, however, was diagnosed in 1979 and thereafter 
opinion moved away from the use of insulin towards sleep, 
clonidine, L-dopa, arginine, and glucagon tests in the 
various United Kingdom growth centres. 

(2) He challenges the classic definition of growth 
hormone deficiency, which, allowing for the different 
biochemical tests now in use, is at present the definition 
accepted by the Human Growth Hormone Health Services 
Committee. In addition, height prediction studies in 
relation to mid-parental height and assessment of the 
hypothalamo-pituitary axis are taken into consideration. 

(3) He favours the use of 24 hour growth hormone 
profiles in children with short stature or low growth 
velocity, or both, and growth hormone responses greater 
than 15 mU/, in order to confirm or exclude growth 
hormone deficiency and he suggests a definition based on 
this test. 

With regard to confirmation of growth hormone de- 
ficiency, or at least of the benefit of treatment, the Human 
Growth Hormone Health Services Committee follows up 
all children on growth hormone in the United Kingdom 
through a coordinator, and these children have to show a 
satisfactory increase in height velocity during the first year 
of treatment in comparison with that during the previous 
year. 

The use of a 24 hour sleep test as the final method of 
excluding growth hormone deficiency would create diffi- 
culties. Such a test is not easy to perform, especially during 


the night phase, when nervous children do not sleep deeply 
with an indwelling cannula in situ and, if used as a final 
definitive test, it would require routine electroencephalo- 
graphic monitoring for the accurate assessment of the 
sleep pattern. 

(4) He suggests that a therapeutic trial of growth 
hormone therapy for short, slowly growing children with 
normal peak growth hormone responses would be valu- 
able. Such a trial is in progress in the United Kingdom as 
outlined by Professor Milner, Chairman of the Human 
Growth Hormone Health Services Committee, in his 
article.' 


Dr Brook comments: 


I agree with Dr Wit that a 24 hour profile is likely to 
produce the most clinically relevant information on short 
children growing slowly. The performance of such a profile 
is unfortunately beyond the capacity of the majority of 
departments of paediatrics in this country. Since it is very 
difficult to justify the performance of profiles on normal 
patients, it may be quite difficult to assess the results from 
a single child. 

Where there is the slightest doubt about the possible use 
of growth hormone, a centre specialising in the manage- 
ment of such cases should be consulted. 


Complications of diazoxide in the 
treatment of nesidioblastosis 


Sir, 
McGraw and Price attribute the problem of cardiac failure 
in a patient with nesidioblastosis to a side effect of 
diazoxide.' Like the author, this unit recently encountered 
a patient who developed cardiac failure while being treated 
for nesidioblastosis. A girl, birthweight 3-9 kg had a 
convulsion at 6 hours of age attributable to a blood sugar 
value of less than 1 mmol/l. Despite treatment with 
intravenous glucose and steroids it proved difficult to 
Maintain normoglycaemia. Insulin concentrations were 
pon raised at 90 mU/l. Medical treatment of the 
aae Aea m consisted of diazoxide, hydrocortisone, 
and glucagon. At the age of 2 weeks she had the first of 
many episodes of cardiac failure. Cardiac echo showed a 
structurally normal heart with poor myocardial contrac- 
tility as seen in a cardiomyopathy. Treatment with digoxin 
and diuretics was begun but the hypoglycaemia and cardiac 
failure remained difficult to control and at age 5 weeks the 
child underwent subtotal pancreatectomy. Histology con- 
firmed nesidioblastosis. Unfortunately, despite being able 
to maintain normoglycaemia relatively easily after the 
operation, the baby developed pseudomonas septicaemia 
and died. 

The above case illustrates some of the problems that 
can arise when treating a patient with nesidioblastosis. 
Although the cardiac failure encountered in these patients 
may be partly attributable to diazoxide as McGraw and 
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Price suggest, the influence of fluid overload given in an 
effort to maintain normoglycaemia might be important, as 
might corticosteroid administration causing water and salt 
retention. Another important aspect is the poor myocar- 
dial function, perhaps secondary to continued hyperinsu- 
linism as seen in infants of diabetic mothers.” Appropriate 
diuretic treatment in patients with nesidioblastosis might 
reasonably include a thiazide diuretic which, as well as 
producing a diuresis, may increase the blood sugar value.” 
I would therefore like to suggest a thiazide diuretic might 
reasonably be used in conjunction with diazoxide when this 
is required for the treatment of hyperinsulinism. 
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Book reviews 


A Practical Guide to Pediatric Intensive 
Care. 2nd ed. Edited by D L Levin, 
F C Moriss, G C Moore. Pp 688; £29-00 
paperback. C V Mosby and Co, (Blackwell 
Scientific), 1984. 


The second edition of A Practical Guide to 
Pediatric Intensive Care is a multiauthor, 
American work which provides practical 
advice on the management of seriously ill 
patients in a readable and easily assimi- 
lated format. The authors have recognised 
that successful management of critically ul 
. patients depends on a clear understanding 
of physiology and have therefore at- 
tempted to provide sufficient detail of the 
physiology and pathology of the various 
conditions to allow treatment to be applied 
rationally and adjusted according to chang- 
ing situations. 

The book is divided into three main 
sections. Part one is an approach to the 
major -problems presenting to intensive 
care units and is based on the organ system 
affected rather than on the initiating dis- 
ease process. This system orientated 
approach has been adopted because most 
patients present with symptoms and signs 
of organ failure which require immediate 
management, often before the causative 
disease is known. This section contains 
concise, lucid, but often quite comprehen- 
Sive accounts of all the major problems 
likely to be encountered—altered con- 
sciousness, raised intracranial pressure, 
shock, acute respiratory failure, fluid and 
electrolyte derangements, disseminated in- 
travascular coagulation, and many others. 
The emphasis in each of these chapters is 
on the pathophysiology of the disorder, the 
major diagnostic possibilities, the inves- 
tigations and monitoring required, and the 
principles of management. The discussions 
are very readable and up to date, and each 
chapter is followed by a short bibliography 
which provides a useful guide to further 
reading. Part one is intended to be read in 
advance to provide a background to the 
more specific recommendations given in 
the subsequent sections. 

Part two covers the individual disorders 
presenting to an intensive care unit, with 
an emphasis on the immediate priorities for 
recognition, monitoring, and treatment. 
The list of topics covered is very extensive 


including all common problems such as 
meningitis, septicaemia, croup, asthma, 
and diabetic ketoacidosis, as well as rarer 
ones such as Reye’s syndrome, myasthemia 
gravis, and the toxic shock syndrome. 
There are also sections on poisoning, sur- 
gical conditions, and sensitively handled 
discussions on sudden infant death and 
child abuse. The chapters in part two can 
be referred to in an emergency, and give 
succinct instructions on how to recognise, 
investigate, monitor, and treat the condi- 
tion. The recommendations are accurate, 
sensible, and up to date. 

The final section of the book is devoted 
to equipment and procedures used on an 
intensive care unit. Included are discus- 
sions on the layout of an intensive care 
unit, pressure transducers, venous and 
arterial catheters, and ventilators. There 
are also descriptions of practical procedures 
such as peritoneal dialysis, insertion of 
centrel lines, and thoraco-cyntesis. As with 
the other sections, the information in part 
three is concise, clearly written, and well 
illustrated. 

The book is reasonably priced, and has 
been improved and expanded since the first 
edition. It is the best book currently 
available on the management of seriously 
ill patients, and it should be read and 
referred to not only by those working on an 
intensive care unit, but by all involved in 
caring for seriously ill patients. It will 
provide the inexperienced house officer 
with an understanding of the disorders, and 
a quick reference for coping with the 
immediate problems. There will be few 
experienced paediatricians who will not 
find it a source of new information, and a 
useful reference book. 

Many of the recommendations for inva- 
sive monitoring may seem over aggressive 
to most British paediatricians. If this is so, 
it perhaps reflects how far British paediat- 
ric intensive care lags behind what is 
current practice in the USA. As the 
authors state, many salvageable patients 
who are critically ill are lost by a timid 
approach to management and monitoring 
in the carly phases of the illness. It is also 
true that harm to patients may occur 
because of injudicious use of invasive 
monitoring and treatment. On the whole, 
the zdvice given in this book is balanced 
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and well thought out, and will give British 
paediatric intensive care units an idea of 
what is current practice in the USA. 

M LEVIN 


Progress in Child Health. Volume 1. 
Edited by J A MacFarlane. Pp 266: £12-00 
paperback. Churchill Livingstone, 1984. 


For doctors and other professionals work- 
ing in the field of child health, relevant 
research material is scattered widely 
throughout the published reports. In this, 
the first of an annual series, recent ideas 
and research findings are collected into a 
concise and readable volume. The book 
contains 20 chapters, each a brief and 
separate review, on aspects of clinical and 
developmental paediatrics, preventive 
medicine, psychology, social paediatrics, 
sociology, and the child health services. 
The authors, predominantly British, are 
actively involved in research in their re- 
spective fields. 

Selected topics range widely and include 
the epidemiology and diagnosis of late 
walking, outcome studies of squint treat- 
ment, and a detailed review of defective 
colour vision with implications for educa- 


tion and employment. The section on child = 
abuse includes sexual abuse and the one ôn 


whooping cough immunisation, a review of 
international practice. 

Dr Spencer should stimulate discussion 
with his thoughtful paper on the parents’ 
recognition of illness in their child. Other 
chapters which attracted my attention were 
two by Michael Yogman on the importance 
and competence of fathers in relation to 
their children and those on the ‘Myth of 
Bonding’ and ‘Children and Divorce’. 

Inevitably, the need for new and im- 
aginative ideas in the child health services 
is stressed in the Nottingham approach to 
those services in the deprived inner city 
and in the reviews of health clinic practice 
and school medicine. 

The final chapters are devoted to oe. 
ing and include an enlightening review of 
Swedish theory and practice. 

This volume deserves to be popular with 
paediatricians as well as general practition- 
ers, health visitors, clinical medical offi- 
cers, and school nurses. The text is of a high 


standard and is generally well referenced. I 
ave no hesitation in recommending this 
fbook to all with an interest in child health. 


C J HOBBS 


Recent Advances in Epilepsy. Vol 2. Edited 
by T A Pediey, B S Meldrum. Pp 344; 
£30-00 hardback. Churchill Livingstone, 
1985. 


This volume provides a useful and readable 
survey of advances in the theoretical and 
practical aspects of epilepsy. It begins with 
two chapters on the basic physiology of 
epilepsy which lead on logically to an 
account of the newer imaging techniques— 

itive emission tomography, single 
photon emission computed tomography, 
and nuclear magnetic resonance, and how 
the first two can examine brain function 
during and between seizures. It is a pity the 
pictures reproduced are not of higher 
quality. 

There are six chapters on aspects of drug 
treatment of epilepsy. Two are thoughtful 
reviews on starting and stopping anticon- 
vulsants. Cognitive effects, and serum moni- 
toring of anticonvulsants are reviewed, 
and there is a helpful account of the 
benzodiazepines. There is a detailed and 
practical approach to the management of 
status epilepticus, though British readers 
may be surprised to see no mention of 
chlormethiazole. Other subjects reviewed 
are neonatal seizures, reflex seizures 
(photosensitive and reading epilepsy), 
Bey-psyctogenic seizures (more commonly 
called pseudoseizures), and surgery. 


Ep 


The authors are predominantly Amer- 
ican, and the book is concerned with 
epilepsy in general rather than specifically 
childhood aspects. Epilepsy is most com- 
mon in childhood, however, and every 
chapter of this book is directly relevant to 
the problems of epilepsy in childhood. It is 
an excellent source of up to date informa- 
tion, advice, and references. 


ROGER ROBINSON 


Pediatric Sports Medicine for the Practi- 
tioner. From Physiologic Principles to 
Clinical Applications. (Comprehensive 
Manuals in Pediatrics). By O Bar-Or. Pp 
376: $38-10 hardback. Springer-Verlag, 
1983. 


You may consider sports medicine to be 
represented as orthopaedic surgeons and 
physiotherapists treating injuries sustained 
during other people’s unnecessary parti- 
cipation in enjoyable, and sometimes risky 
pursuits, at your expense. You may think 
that paediatric sports medicine is about 
other countries’ eight year old marathon 
runners and gymnasts being treated for 
stress fractures and receiving drugs which 
will lead to premature death. If that is so, 
and you do not Like it, you can still enjoy 
and learn from this book, as it omits 
completely that side of sports medicine. 
What then is it about? Well, as paediatri- 
cians do you know about the physiological 
responses to exercise in healthy children? 
Do you know anything about the exercise 
capacity, exercise as a diagnostic tool, and 
the exercise conditioning effects in asthma, 
cardiovascular diseases, diabetes mellitus, 
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anorexia nervosa, malnutrition, obesity, 
epilepsy, anaemia, and haemophilia? Or, 
perhaps in other words, what advice do you 
give regarding how much exercise can be 
done by your patients with these condi- 
tions, and how much exercise may help or 
hinder their conditions and their psycholo- 
gical reaction to them? 

If like me you know little about the 
subject and answer most questions without 
firm scientific basis, offering limited, spon- 
taneous, and generally not well founded 
advice, then there is much to be gained 
from reading this book. Although I have 
come across some of the content in original 
journals and magazines, this has been a 
small amount compared with what is 
gathered together and available here. The 
content is of necessity relatively narrow, 
though covering most of the chronic condi- 
tions we see in our everyday practice. The 
chapters are of standard format and well 
laid out so that one can quickly find 
relevant sections dealing with practical 
aspects of the subject which we can apply 
to our practice. 

Clearly, it is a small part of our practice 
generally, but perhaps that extent should 
be determined by our patients rather than 
by the limits of our vision. Reading this 
book will certainly increase your awareness 
of the scope for using exercise as therapy, 
and of problems which relate to exercise in 
your practice. Like many good but expen- 
sive specialist books, however, it will not 
be bought by paediatricians, and reason- 
ably so. Every good library should have a 
copy though! 


G W RYLANCE 


Archives of Disease in Childhood, 1985, 60, 504 


British paediatrics 


Joint planning of training grade numbers 


The Department of Health and Social Security 
(DHSS) has issued a consultation document which 
proposes an approach to the joint planning, between 
universities and health authorities, of numbers in 
the senior registrar grade. This document is based 
on the premise that it is wasteful and invidious to 
train doctors in specialties in excess of the numbers 
for which there are likely to be permanent career 
outlets. The total number of senior registrar posts, 
both NHS paid and honorary, should therefore be 
related to the expected number of career vacancies 
in the specialty concerned. It is intended to review 
the position in the registrar grade at a later date. 

The DHSS proposes a system of joint planning 
based on national targets and regional quotas to be 
determined several years in advance by a Joint 
Planning Advisory Committee. Within each region 
the distribution of honorary and NHS paid posts 
within the regional quota would be discussed by the 
regional health authority and the appropriate uni- 
versity or medical school. The regional quotas 
would be set for each main specialty. 

Special consideration will need to be given to the 
Thames regions with their several medical schools, 
to the Special Health Authorities which administer 
the postgraduate teaching hospitals, and to the 
Medical Research Council (MRC) which employs 
clinical staff with honorary senior registrar con- 
tracts. 

Although the British Paediatric Association 
(BPA) was not included in the consultation list for 
the DHSS document the Association was able to 
express its views directly to the Department and 
through the Joint Paediatric Committee of the 
Royal College of Physicians and the BPA, which 
was consulted and has made the following com- 
ments: 


(1) The need for an appropriate relation between 
the number of doctors in training and the oppor- 
tunities for a permanent career is accepted. 

(2) Paediatric training posts must be considered 
separately from those in adult medicine and its 
specialities. 

(3) The review of paediatric training posts should 
include registrar as well as senior registrar posts to 
take into account service needs, duty rotas, and the 
fact that registrar posts in paediatrics provide 
training for general practice and community child 
health. 

(4) The number of senior registrar posts must 
take into account the need to increase the number of 
consultants with a special interest in community 
child health and in other paediatric specialties. 

(5) Quotas for paediatric posts would be more 
appropriately calculated on a national rather than a 
regional basis. 

(6) Special arrangements for research posts 
should apply not only to those funded by the MRC 
but also to those funded by other non-NHS sources. 

(7) The rigidity of quotas may prove damaging to 
academic paediatrics and research by restricting the 
ability of academic departments to respond quickly 
to research opportunities. Furthermore, fixed 
quotas would not allow for the possibility of 
providing senior registrar posts for overseas doctors 
wishing to return to their own countries and might 
create difficulties for senior registrars seconded 
from this country for a period of overseas training. It 
would be more appropriate, therefore, to regulate 
training grade numbers with some degree of flexi- 
bility rather than to determine them by fixed quotas. 

(8) Academic medicine and the Royal Colleges 
should have greater representation on the Joint 
Planning Advisory Committee. 
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Annotations 


Infanticide, filicide, and cot death 


The ‘suppression’ of unwanted babies seems to have 
been commonplace in antiquity. Early travellers to 
New Zealand, while remarking on how fond the 
Maoris were of their children and how well they 
looked after them, noted that infanticide was openly 
practised. The most favoured methods were squeez- 
ing the nose between the fingers, pressing the 
fontanel, or putting a wet cloth over the baby’s 
head—practises that time perhaps had shown would 
enable a child to die without a struggle.’ In some 
Aborigine communities in Australia it was not 
possible for women to bring up more than one baby, 
and it was the duty of the maternal grandmother to 
ensure that the weakest of twins did not survive. 
Today, if an Aborigine woman has twins and one is 
kept in hospital requiring resuscitation, local 
paediatricians inform me when it goes home it is 
likely, in some areas, to shortly present as a cot 
death. Currently in China, where the state is trying 
to limit families to one child, there has been an 
increase in the incidence of cot deaths in girls—girls 
are being suppressed. 

It has been estimated that in western Europe one 
third of all infants were suppressed at the beginning 
of the last century.* It was no chance happening that 
Napoleon set up large orphanages in France at that 
time to save infants who would form the backbone 
of the future armies of France. In this country the 
act of 1933 recognised that a mother who kills her 
child before the age of 1 year will not be convicted of 
‘murder’, but of ‘infanticide’. Infanticide has now a 
legal meaning and is associated with death under 1 
year of age at the hands of the mother, but also in 
general it means the killing of an infant by anyone. 
The term ‘filicide’ covers the topic we are discussing, 
which is child homicide by either parent. We need to 
think of filicide in relation to the current social 
attitude to killing babies. The killing of a baby in 
utero up to at least 20 weeks’ gestation can be 
carried out for social reasons. The question of 
whether or not doctors may expedite death in a 
viable or live born child was not solved by the 
Leonard Arthur case, but it is noteworthy that no 
further paediatricians have been brought to trial on 
this front. Have doctors more responsibility to 
individual children than parents have? We are living 
in a period of moving social attitudes to procreation. 

- A quarter of all victims of legally proved homicide 
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in England and Wales are under the age of 16—81% 
of them being killed by their parents; and children in _ 
their first year are at a greater risk of being the 
victims of proved homicide than at any other age.’ 
Most studies relating to filicide have been under- 
taken by psychiatrists working with people who have 
been convicted of killing their children. d’Orban,* 
reporting on 89 women charged with killing or 
attempting to kill their own children, put the causal 
groups in descending order of frequency as: (1) 
battering, (2) mental illness in the mother, (3) 
neonaticide, that is the killing of a baby within 24 
hours of birth, (4) retaliating mothers, (5) unwanted 
children, (6) mercy killing. 

Cases of filicide fall into two groups—newborn 
and later. The first present with a younger aged 
group of parents. These -deaths are frequently 
registered under the heading of ‘inattention at 
birth’—women who claim not to have known they 
were pregnant, and classically the baby born into the 
lavatory pan. Unless there has been gross violence 
to the child or the child has been suffocated by a 
cloth being thrust into its mouth, these deaths are 
rarely the subject of further proceedings by the 
police. It is in the death of the older baby that the 
relation to cot death becomes important. 


Pathology of filicide 


There are four main groups of causes of death: (1) 
accidents; (2) poisonings, which may or may not be 
accidents; (3) non-accidental injury; and (4) ‘gentle 
battering’-—-a term which is self evident, as victims 
do not show the evidence of violence characteristic 
of group (3). It is this last group that merits 
discussion in relation to cot death. In detective 
fiction the forensic pathologist is able to say with 
certainty whether or not a person has died from 
asphyxia—in fact this is by no means the case. The 
classically accepted stigmata petechiae are known to 
have very complicated patterns of causology. We 
have all seen children who have been accidentally 
suffocated by plastic bags over their faces and who 
have shown none of the classic stigmata of suffoca- 
tion or asphyxia. Furthermore, the presence of 
infection or a minor disease does not help in 
eliminating filicide. If parents are at the end of their . 
tether psychologically, a mild illness in the child 
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makes him more irritable and therefore more likely 
to produce a final, emotional, parental crisis. 

Evidence relating to filicide has to come from 
much more than conventional histopathology, it 
requires a polyfactoral approach to the death. 
Perhaps the most important factor at necropsy is an 
assessment of the biochemical state of the child such 
as was carried out in the recent multicentre study for 
the Department of Health and Social Security 
(DHSS),° together with a psychosocial study of the 
family and its background. The latter is not easy. 
Once a child has been given the label of ‘cot death’ 
or ‘sudden infant death syndrome’ (SIDS), and most 
pathologists are prepared to do this on naked eye 
necropsy, the parents are given the literature on 
SIDS and immediately told that their child has died 
from natural causes for which they were not to 
blame. This affects the parameters of any subse- 
quent discussion of the death. 

If a mother or father says that they killed the child 
it in no way proves that they did so (I have had far 
more mothers tell me that they have killed their 
child than I believe have actually done so), people 
make confessions because they feel guilty, not 
because of what they did. Furthermore, if a confes- 
sion of smothering is obtained by the police it is easy 
for a defending lawyer to claim that the confession 
was obtained under duress—and is not a bereaved 
parent always under duress?—and so is inadmissible 
as court evidence. Thus the confessional statement 
has limited value. This was brought home to me very 
clearly several years ago when my forensic pathol- 
ogist colleague and I believed that a certain young 
mother had smothered two of her children: she had 
also confessed to this to the police. When brought to 
trial, however, the confession was withdrawn as not 
admissible in evidence and we were forced to agree 
that the features we described at necropsy existed in 
the published reports as findings in cot deaths. The 
case was dismissed. Such is the current dilemma. 


Diagnosis of SIDS 


If we consider the situation of children found 


unexpectedly dead in their cots and presenting as cot . 


deaths 40 or more years ago, there were many who 
believed that most of these were instances of filicide. 
Many parents were submitted to intense interroga- 
tion and investigation by the police. As knowledge 
of paediatric pathology increased it was realised by 
many that a considerable number of these deaths 
were due to natural causes, and that many parents 
were being harassed quite unnecessarily when 
babies presented in this way. Through social and 
humanitarian motives a group in Seattle came 
forward with the concept of there being a sudden 


infant death syndrome, which is an unexplained 
natural cause of death. The introduction of the 
diagnosis SIDS did not alter the steady rise in the 
diagnosed infanticide rate in the United States.° 

The diagnosis of SIDS greatly helped many 
parents, but it has had an unfortunate effect upon 
the research into the causology of these babies’ 
deaths. It is too easy to find nothing at necropsy, 
and a situation has been created whereby people 
who have very little knowledge of paediatric pathol- 
ogy are justified in propounding theories of caus- 
ology and carrying out very extensive investigations 
along these lines. Being a condition of unknown 
aetiology, nobody is to blame or need do anything 
active about it except to comfort the parents—and 
many are active here. Against this background the 
suggestion that some of these babies’ deaths are due 
to filicide becomes unacceptable. 


How common is filicide among cot deaths? 


While some centres examine some aspects of nec- 
ropsy in greater detail (for example virology in 
Melbourne), the general depth of investigation into 
cot deaths in Sheffield is not exceeded anywhere in 
the world, and the Sheffield necropsy findings have 
largely been substantiated by the DHSS multicentre 
study. Since that study the local investigation of cot 
deaths has been extended to include a psychosocial 
study of the family, and it is this further information 
in collaboration with that of the necropsy pathology 
that led us to believe that in Sheffield, filicide is the 
probable mechanism in death in approximately one 
in 10 of the unexplained, unexpected deaths.’ It is 
important here to use the term filicide rather than 
infanticide because, in our opinion, all these deaths 


-are not due to actions on the part of the mother 


alone. How do our findings fit in with earlier 
findings and those of other people elswhere? We are 
not aware of any other community group of deaths, 
including the DHSS multicentre study, that has been 
studied in this way. I have recently studied a group 
of cot deaths in another country with a very 
experienced paediatric pathologist. In a random 
series of 50 deaths there were five in which the 
question of unnatural death was raised. In a more 
superficial assessment of a further 120 deaths 
presenting as cot deaths in other centres the 
suspicion occurred in only two. Thus where one is 
looking at the cases in great detail the rate could be 
as high as one in 10, and where looked at on a more 
superficial level it seems to be around one in 50. 
These are not court proved cases, simply deaths that 
required further study. The pattern of causes of 
death in children presenting as cot deaths is not the 
same in all communities, it even changes in time in 
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one community. It would be unreasonable to expect 
any one major factor in cot deaths to be constant 
throughout the world or from state to state. Thus, as 
a working hypothesis, I would suggest that the 
figures for filicide as a major factor in unexplained 
cot deaths are between one in 10, and one in 50. 


Does this alter our attitude to cot deaths? 


The importance of these observations has been 
misinterpreted. The development of the concept of 
SIDS as a natural disease was not based upon any 
firm evidence, and thus the possibility of most of 
these deaths being due to filicide remained. But we 
can now say with much greater certainty than ever 
before that more than nine of 10 cot deaths are not 
due to filicide, and this needs to be said much more 
clearly. I have great sympathy with pathologist 
friends who feel that until such times as they can 
stand up in court and sustain a case, they are not 
justified in raising suspicion, especially where the 
family has already been counselled as SIDS and we 
have a basis from which to help the parents with the 
next child. 


What can we do about cases of suspected filicide? 


In families where filicide is suspected the mother 
usually becomes pregnant in a very short time. 
When we have been able to help during this next 
pregnancy with support for the parents, the subse- 
quent child’ has not died. In one family which we 
could not support there was another cot death. In 
instances where police investigations have taken 
place relating to these cases we have found it 
impossible to get close enough to the parents to 
given them adequate help during their next pregnan- 
cies, or with the later child. These people need help. 
As the situation stands the legal system is paralysed. 
The person who can help the most is he or she who 
can most gain the confidence of the parents. All 
parents of cot deaths need support with their next 
child, and those where there is suspicion of filicide 
need even greater support. In recent cases we in 
Sheffield have attempted to organise this support by 
means of a case conference involving the family 
doctor, the community paediatrician, the health 


‘visitor, and the social worker. 


Towards prevention 


First we need to accept the existence of filicide 
among cot deaths. I well remember many years ago, 
before the ‘battered baby syndrome’ had been 
accepted, talking to a colleague when we were 
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dealing with a subdural haematoma which had 
recurred. I suggested that trauma might have been a 
factor. His comment I still remember, ‘But his 
parents are such nice people and so concerned with 
the child’. I heard exactly the same words recently 
when the question of filicide was raised in the case of 
a child who had been admitted to hospital twice with 
bizarre symptoms, in whom nothing was found, and 
who later presented as a cot death. 

While a vast amount is being done on bereave- 
ment counselling, there is very little work done on 
the mental state of parents before a child’s death.-Is 
it pure chance that the period at which cot deaths 
are most common largely coincides with the period 
when mothers are most likely to be depressed? 
Zilboorg® makes the point that in depressive reac- 
tions related to parenthood, hostility towards the 
child is the nodal point of a mother’s depressive 
reaction. Psychiatrists tell us? that obsessive and 
infanticidal thoughts in mothers are usually manifest 
by excessive concern over the baby’s health and 
care. This fits our own experience in helping these 
families with their next child. Perhaps we could 
prevent some cot deaths by spending a little more 
time in this field of study. If indeed one in 10 cot 
deaths are associated with filicide, this becomes an 
important aspect of prevention. Taking note of and 
giving assistance in parental postnatal depression 
may be more important. than doing breathing or 
cardiac monitoring of the infant. 
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Aetiology of idiopathic spinal deformities 


There are two types of idiopathic spinal deformity— 
idiopathic scoliosis, and idiopathic kyphosis 
(Scheuermann’s disease). Both conditions affect 
otherwise entirely normal, healthy children and 
while idiopathic scoliosis has two peaks of incidence 
during infancy and early adolescence, idiopathic 
kyphosis is mainly prevalent in late adolescence. 
Idiopathic scoliosis and kyphosis share many fea- 
tures, being modal at the same site with a common 
apex at the eighth and ninth thoracic vertebral 
bodies and having a similar familial trend and 
community prevalence rate. As will be seen. they 
also share a common ‘pathological process’. 


Idiopathic scoliosis 


Because many disorders of nerve or muscle are 
associated with a scoliosis most workers attempting 
to discover the cause of idiopathic scoliosis have 
focussed on neuromuscular factors. No such factors, 
or any other structural or functional abnormalities. 
have been found which are not secondary to the 
presence of a spinal deformity.! Moreover, with two 
per cent of teenagers showing an idiopathic scoliosis 
of 10° or more, a hitherto unknown neuromuscular 
disorder of epidemic proportions has to be incrimi- 
nated. What has not received sufficient attention is 
the nature of the idiopathic scoliotic deformity. 


Three dimensional deformity. A postero-anterior 
radiograph of the spine of a patient with idiopathic 
thoracic scoliosis (Fig. 1) shows the three compo- 
nents of the deformity, one of which is aetiologically 
crucial. The lateral curvature of the spine with 
rotation of the vertebrae within the curve are the 
two most obvious, most described, but least impor- 
tant features. Wherever the idiopathic scoliotic 
deformity occurs in the spine, for example thoracic, 
thoraco-lumbar, or lumbar, the direction of rotation 
is the same, such that the posterior elements rotate 
into the curve concavity while the vertebral bodies 
rotate anteriorly into the curve convexity. If a line, 
imaginary or true, is now drawn down the tips of the 
spinous processes throughout the curve and a similar 
lne is drawn through the centre of the vertebral 
bodies, it will be seen that the line joining the 
spinous processes is the shorter. Therefore, the back 
cf the spine is shorter than the front and the entire 
deformity must be lordotic.? 


SO8 





Fig.l Postero-anterior radiograph of a patient with 
idiopathic thoracic scoliosis. There is a lateral curvature of 
the spine with rotation such that the spinous processes 

are directed towards the curve concavity. 


This elementary but important geometrical point 
seems to have received little emphasis, and, addi- 
tionally, spurious impressions of the three dimen- 
sional nature of the idiopathic scoliotic deformity 
have been perpetuated by the taking of inappropri- 
ate radiographic views. Because of the rotational 
component a posterior-anterior radiograph of the 


patient must, by definition, be an oblique view of 
the deformity and so, of course, is a lateral view of 


the patient. In order to take true planar views either 
beam or patient must be rotated according to the 
amount of rotation of that particular vertebra, and 
when a true lateral projection of the curve apex 
is obtained (Fig. 2) the lordosis is clearly visual- 
ised.’ It is attributable solely to sagittal spine shape, 
the anterior height of the vertebral bodies being 
greater than the posterior and any Schmorl node 
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formation or end plate irregularity more posteriorly. 
Disc height remains symmetrical and does not 
contribute to the lordosis. 


Normal sagittal spine shape. The presence of a 
lordosis in the thoracic region implies a radical 
alteration in sagittal spine shape. There is normally 
a kyphosis here, although the spine above and below 
is naturally lordotic. The axis of spinal rotation runs 
through these sagittal spine curves so that the 
normal thoracic kyphosis, lying behind the axis of 
rotation and therefore being under tension and not 
compression, is protected from rotation. In the 
presence of a thoracic lordosis the axis of spinal 
rotation will run behind the front of the vertebral 
bodies, which, particularly on forward flexion, 
undergo compression and must rotate to the side to 





Fig. 2 (left) True lateral radiograph of the apical region of 
an idiopathic thoracic scoliosis. There is a lordosis 
at bony level. 

(above) Lateral radiograph of the thoracic spine of a 
patient with Scheuermann’s disease. There is a 
kyphosis at bony level. 
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be accommodated (the rotational prominence in 
idiopathic scoliosis is much more noticeable on 
forward flexion). 

In the cervical and lumbar regions lordoses are 
normal but they are protected from rotational 
instability by having a large amount of segmental 
movement available, by the presence of powerful 
muscles and fascial systems behind them, and by 
squat vertebrae with a broad front which tend to 
resist rotation. Moreover, these are at the extreme 
ends of the spine which naturally tend to remain 
facing the front. Idiopathic scoliosis may occur, 
however, if the lumbar lordosis is increased or if 
stiffness is superimposed. Thus, while the term 
‘kypho-scoliosis’ is what most practitioners recall of 
spinal deformities, it is a combination which cannot 
and does not exist.” 


Idiopathic kyphosis (Scheuermann’s disease) 


The lateral radiograph of the thoracic spine in 
Scheuermann’s disease (Fig. 2) illustrates the same 
vertebral changes as in idiopathic scoliosis, but in 
the opposite direction with much reduced anterior 
vertebral height compared with posterior, and 
Schmorl] node formation and end plate irregularity 
being situated anteriorly.* Again these are other- 
wise entirely healthy normal children. If the process 
of vertebral wedging is asymmetric (for example the 
right side of the vertebra being more affected than 
the left) then a mild scoliosis can exist at the same 
site as the kyphosis but with the spinous processes 
rotated towards the curve convexity, the opposite 
direction to that occurring in idiopathic scoliosis, as 
would be entirely expected with an asymmetric 
kyphosis. The anteriorly situated axis of spinal 
- rotation ensures, however, that the kyphotic region 
itself does not rotate. Where a severe scoliosis can 
occur in the spine of a patient with Scheuermann’s 
disease, is below the area of kyphosis, where there is 
a compensatory lordosis, which as in idiopathic 
scoliosis is vulnerable to rotation. Therefore in more 
than 50% of patients with Scheuermann’s disease 
there is a true idiopathic scoliotic deformity apical 
some five vertebrae below the apex of the kyphosis. 
Thus in these patients the same otherwise normal 
child has the deformities of both Scheuermann’s 
disease and idiopathic scoliosis but not at the same 
site. This lends strong support to a common patho- 
logical process. 


Normal lateral spinal profile 


The normal thoracic kyphosis extends from the third 
to the tenth thoracic vertebrae, those above belong- 


ing to the cervical lordosis and those below belong- 
ing to the lumbar lordosis. During late childhood 
and early adolescence, between the ages of 8 and 12 
years, the normal thoracic kyphosis reduces in size 
and this occurs at the same time in both boys and 
girls. Thus, during this period, those with an 
excessive amount of flattening become truly lordotic 
with obvious rotational consequences, and in girls 


this process is occurring during the phase of in- 


creased growth velocity of early adolescence. This 
explains why girls are particularly vulnerable to the 
deformity of idiopathic scoliosis. By the time boys 
go through their peak adolescent growth velocity the 
thoracic kyphosis has become fully re-established: 
they are relatively protected from idiopathic sco- 
liosis, therefore, but are particularly prone to the 
opposite deformity of Scheuermann’s disease, which 
is not prevalent until later adolescence. Lateral 
profile is governed, like other aspects of body shape, 
genetically, and this explains the familial trend 
observed in both idiopathic scoliosis and Scheuer- 
mann’s disease. The scoliotic patient, however, 
with a flattened lateral profile seems marginally 
taller than a peer, without there being any other 
growth abnormality, because of the uncoiling effect. 


Treatment considerations 


The kyphotic spine clearly requires extension so that 
the anterior aspects of the growth plates can be 
unloaded, and if a brace or cast which maintains 
spinal extension is applied then there is true 
physiological correction of sagittal spinal shape. 
Scheuermann’s disease, therefore, is eminently 
treatable conservatively. The thoracic lordosis of 
idiopathic scoliosis would, however, require flexion 
and this is precisely when the deformity is rota- 
tionally unstable. Accordingly, the deformity of 
idiopathic scoliosis is not treatable conservatively” 
and, while it can be envisaged that the wearing of a 
brace 23 hours a day will at least prevent the patient 
from the unfavourable consequences of leaning 
forward, there is no clear evidence that it alters the 
natural history of the condition.’ The deformity of 
idiopathic scoliosis can, therefore, only be corrected 
surgically. Harrington instrumentation, which is 
attached above and below the area of rotational 
deformity, cannot be expected to alter the rotational 
prominence with which every teenager presents and 
this is borne out by studies using computed 
tomography." Only by altering the shape of the 
spine in the sagittal plane can the normal thoracic 
kyphosis be restored, the spine derotated, all three 
planes of the deformity thereby corrected, and the 
patient! s presenting complaint effectively dealt 
with.‘ 


N 


uke References 


' Zetterberg C, Aniansson A, Grimby G. Morphology of the 
paravertebral muscles in adolescent idiopathic scoliosis. Spine 
1983;8:457-62. 

2 Dickson RA, Lawton JO, Archer IA, Butt WP. The patho- 
genesis of idiopathic scoliosis. J Bone Joint Surg 1984;66B:8~-15. 

3 Deacon P, Flood BM, Dickson RA. Idiopathic scoliosis in three 
dimensions. A radiographic and morphometric analysis. J Bone 
Joint Surg 1984;66B:509-12. 

4 Dickson RA, Lawton JO, Butt WP. The pathogenesis of 
idiopathic scoliosis, In: Dickson RA, Bradford DS, eds. 
Management of spinal deformities. London: Butterworths, 
1984:1-37, 

5 Willner S. Spinal pantograph—a non-invasive technique for 
describing kyphosis and lordosis in the thoraco-lumbar spine. 
Acta Orthop Scand 1981;52:523-9. 


Associate Editor 


In recent years neonatology has been the scene of 
some of the most vigorous change and active 
research within paediatrics. We receive a very large 
number of good, original articles relating to the 
newborn and in order to deal with these more 
effectively and to strengthen their presentation we 
are appointing an Associate Editor for fetal and 
neonatal medicine. Dr Malcolm Chiswick, a mem- 
ber of the Editorial Committee, is taking on this task 
and will correspond directly with authors and 
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referees in connection with neonatal articles and will 
represent those interests to the Editors. Dr Chiswick 
is a consultant paediatrician at the North West 
Regional Perinatal Centre, St Mary’s Hospital, 
Manchester and has been a member of the National 
Maternity Services Advisory Committee producing 
the recent report on neonatal care. He has written 
many papers and books relating to perinatal medi- 
cine; we welcome the expertise and help that he will 
provide. 
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Hepatitis syndrome ‘in infancy—an epidemiological 
survey with 10 year follow up 


M C DICK AND A P MOWAT 
Department of Child Health, King’s College Hospital, London 


SUMMARY Fifty four infants with hepatobiliary disease and conjugated hyperbilirubinaemia of 
more than two weeks’ duration were identified in a defined area of south east England in a 
prospective study between January 1971 and December 1973. The overall incidence was one case 
per 2500 live births. The cases were regularly reviewed and all survivors except one were assessed 
at age 10 years. 

Nine of 11 with extrahepatic biliary atresia died from liver disease by 2 years of age, one died at 
5 years, and the survivor has cirrhosis with portal hypertension. Four out of seven with a, 
antitrypsin deficiency died aged 1 to 3 years from liver disease and one of the survivors has 
cirrhosis. All three infants with intrauterine infection and one with chromosomal abnormality 
died in infancy. Three children with other associated factors, choledochal cyst, galactosaemia, 
and rhesus isoimmunisation, recovered completely with no persisting liver disease. Two of 29 
with cryptogenic hepatitis died, but only a further two have signs of persisting liver disease. 
Perinatal complications were more common in this group. Four of the 27 children surviving to the 
age of 10 years are educationally subnormal. Prognosis for infants with intrahepatic liver disease 
in the absence of known associated factors is good and every effort should be made to minimise 


the short term effects of cholestasis. 


An increasing number of structural abnormalities, 
metabolic factors, and infective agents have been 
recognised in association with hepatobiliary dis- 
orders in early infancy.'* These factors clearly 
influence the prognosis for affected infants. The 
incidence of persisting hepatic abnormalities re- 
ported in children in whom no associated features 
were found is controversial ranging from 10 of 70 
patients in Odievre’s series? to 21 of 59 in Danks’ 
series.* Such variation in outcome may be due to 


case selection, referral patterns, and completeness, 


of follow up. 

To assess the relative incidence of the various 
causes and factors associated with hepatobiliary 
disease in infancy and their influence on the long 
term prognosis, a prospective study of all such 
infants in a defined area of south east England was 
carried out between January 1971 and December 
1973. The cases identified have been regularly 
reassessed up to the age of 10 years. 


Patients and methods 


The area studied was a NHS administrative region 
in south east England approximately 70 miles long 
and 50 miles wide. It includes a quadrant of inner 
London, the predominantly industrial southern 
shore of the Thames estuary, and a largely agricul- 
tural area extending down to the south east coast. 
The total population is approximately 34 million, 
with 134 000 births during the three year period of 
the study. Criteria for inclusion in the study were (1) 
conjugated hyperbilirubinaemia lasting for more 
than two weeks in the first four months of life and 
(2) biochemical features of hepatocellular necrosis. 
The latter were confirmed by percutaneous liver 
biopsy performed in 90% of cases. 

All 16 paediatric units in the region cooperated in 
the study by identifying and notifying cases. To 
ensure complete reporting, all units were visited and 
staff interviewed regularly. The paediatricians were 


512 


y> 


N 


Hepatitis syndrome in infancy—an epidemiological survey with 10 year follow up 513 


informed of the progress of the study by letters and 
clinical meetings. Forty per cent of patients were 
fully investigated in the peripheral paediatric unit, 
clinical responsibility being retained by the local 
consultant. 

Appropriate samples for viral and bacterial causes 
of the syndrome, a; antitrypsin phenotype, galacto- 
suria, and serum and urinary amino acids were 
taken in all patients. Where indicated chromosomal 
analysis, sweat electrolytes, and ''*'Rose-Bengal 
faecal excretion were performed. Extrahepatic bil- 
ary atresia was confirmed at laporotomy. Patency of 


the extrahepatic biliary system in other patients was- 


confirmed by subsequent clearing of the jaundice in 
all but two. One of these had operative cholan- 
giography and in the other patient extrahepatic bile 
ducts were found at necropsy. 

The frequency of clinical assessment with bio- 
chemical tests of liver function using standard 
laboratory methods was determined by the condi- 
tion of the patient but occurred in all cases at 1, 3, 5, 
and 10 years of age. Follow up liver biopsies were 
only carried out in those children in whom there was 
clinical or biochemical evidence of continuing liver 
disease. 


Results 


The number of cases reported in each of the three 
years was 19, 20, and 15 giving an overall incidence 
of 1 case per 2500 live births. Details of diagnostic 
categories are given in Table 1. The three with 
intrauterine infection had cytomegalovirus, rubella, 
and toxoplasmosis, the latter infant also having 
Down’s syndrome. For 29 of the 54 cases no cause or 
associated disorder was found, giving an incidence 
of idiopathic ‘hepatitis’ of 1 per 4800 live births. 

Two girls with idiopathic hepatitis each have one 
sibling who also had hepatitis in infancy—one an 
affected brother, the other an affected sister. There 
was no parental consanguinity. None of the parents 


Table 1 Main diagnostic categories and incidence figures 
for neonatal hepatitis syndrome 


Diagnostic Number Incidence! 
categories live births 
Extrshepatic biliary atresia ik 12 200 
Alpha, antitrypsin 

(PiZ) 7 19 200 
Intrauterine infection 3 45 000 
Galactosaeniia 1 134 000 
Rhesus disease l 134 006 
Choledochal cyst i 134 090 
Trisomy 18 I 134 000 
Idiopathic hepatitis 29 4 800 
Total 54 2 500 


were reported as having had hepatitis in infancy, 
although in 15 out of 54 families there was a history 
Suggestive of acute viral hepatitis in one or both 
parents many years before. 

The total series included 31 boys and 23 girls. The 
ratio in extrahepatic biliary atresia was eight boys to 
three girls; in a, antitrypsin deficiency, four boys to 
three girls; and in idiopathic hepatitis 17 boys to 12 
girls. 

Previous obstetric difficulties were more common 
in the mothers of those with idiopathic disease, five 
having had previous miscarriages or stillbirths and 
three having had terminations. There was one 
previous stillbirth in a mother of an infant with 
biliary atresia. 

Preterm deliveries (five infants) and infants small 
for gestational age (11 infants) were common in the 
idiopathic group. Perinatal problems such as res- 
piratory distress, hypoglycaemia, and convulsions 
occurred in 10 of the idiopathic group. There were 
no cases of preterm deliveries or infants light for 
gestational age in either the biliary atresia or the a, 
antitrypsin deficient groups. All the infants with 
intrauterine infections and chromosomal abnor- 
mality were light for gestational age. 

Ventricular septal defect occurred in one infant 
with biliary atresia and one child with idiopathic 
hepatitis. Dextrocardia and pulmonary stenosis 
were detected in one other infant with biliary 
atresia, and congenital heart block in one infant with 
idiopathic hepatitis. 

Bacterial infections occurred in all diagnostic 
categories. Three infants, including one with 
cytomegalovirus infection, had septicaemia, nine 
had a urinary tract infection, and nine had signs 
suggestive of infection which improved on antibiotic 
treatment, although bacteriological investigations 
were negative. In neither of these categories did 
antibiotic treatment clearly improve liver function. 
Pathogens were isolated in specimens from 13 other 
patients but none of these had symptoms or signs of 
infection. It is not known whether infection was 
causal or coincidental in any of these. 


Outcome (Table 2). 


Extrahepatic biliary atresia 

Nine of the 11 cases died by 2 years of age after 
surgery had been ineffective. None had undergone 
portoenterostomy. One survived with partial bile 
drainage until 5 years of age. The sole survivor is 
aged 11 years and is leading a normal life, although 
mildly jaundiced with gross splenomegaly and 
abnormal liver function tests. He had an oeso- 
phageal resection for repeated haematemeses due to 
varices in 1976, and in 1984 required injection of 
varices because of recurrent bleeding. 
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Table 2 Status of liver disease at 10 year follow up in all diagnostic categories 


Diagnostic categories Total Alive 
Extrahepatic biliary atresia 11 1 
Alpha; antitrypsin 

deficzency (PiZ) 7 4 
Intrauterine infection 3 — 
Galactosacmia i i 
Rhesus disease 1 ] 
Choledochal cyst It l 
Trisomy 18 | i — 
Idiopathic bepatitis 29 27 
Totai 54 35 


Alpha; antitrypsin deficiency 

Four of the seven cases have died aged between 1 
and 3 years, all with cirrhosis at death. Of the three 
surviving, one has cirrhosis, one has no clinical or 
biochemical evidence of liver disease, and the other 
is alive and well but is the only patient not seen at 
age 10 years. At 5 years he had marginally raised 
gammaglutamyl transferase activity but no other 
signs of liver disease. 


Miscellaneous causes 

The three patients with intrauterine infection and 
one with chromosomal abnormality ali died during 
the first three months of life with other organs 
affected as well as the liver. The children with 
galactosaemia, choledochal cyst, and rhesus disease 
are all well with no biochemical signs of liver 


Idiopathic hepatitis 
Two children have died in this group. Both were 
jaundiced with acholic stools which persisted until 
death at the age of 4 and 5 months respectively. 
One, who had no necropsy examination, had 
undergone a laporotomy at 5 weeks of age to 
` exclude extrahepatic biliary atresia. The cause of 
death in this infant is uncertain. In the other infant 
necropsy showed pneumonia. 

The duration of jaundice varied from two to 26 


weeks with a mean and median of 10 weeks. Twelve, 


had acholic stools but these persisted for over a 
month in only four patients. The two infants who 
died had acholic stools for more than one month but 
in other respects, such as presenting features and 
biochemical tests, did not differ from the remainder 
of the idiopathic group or from the others with 
acholic stools of more than one month’s duration. 

In the 27 survivors, jaundice gradually subsided 
by 1 year of age. At 1 year, two had hepatomegaly, 
six splenomegaly, and 12 still had a raised aspartate 
aminotransferase activity (greater than 40 IU/), 
four of these being twice the upper limit of normal. 
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Dead Liver disease Not seen 
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3 1 1 
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At 3 years, two had hepatomegaly and one had 
splenomegaly, all three having raised aspartate 
aminotransferase activity. Two others were below 
the third centile for both height and weight but these 
and the remainder had no clinical or biochemical 
features of liver disease. 

At 5 years one had hepatomegaly, one had 
hepatosplenomegaly with raised aspartate amino- 
transferase, and one other had raised aspartate 
aminotransferase activity. 

At 10 years one has hepatosplenomegaly and 
cirrhosis on liver biopsy and one has hepatomegaly, 
but none have abnormal biochemical tests of liver 
function. Repeat liver biopsies have been performed 
in five, two of whom had an affected sibling, the 
others having features of liver disease at 3 and 5 
years of age. A liver biopsy at 8 weeks of age from 
one of those with an affected sibling showed severe 
cholestasis with moderate portal tract fibrosis and 
inflammatory cell infiltrate in the portal tract and 
hepatic parenchyma, with piecemeal necrosis. This 
persisted in repeat biopsies at 2 and 6 years of age, 
the most recent showing established post necrotic 
cirrhosis. The initial biopsies of the other girl with 
an affected sibling and the other three children were 
essentially similar to the above except two showed 
prominent giant cell transformation of hepatocytes, 
but the portal tract fibrosis was mild in all. Repeat 
liver biopsies at 8, 11, 11, and 12 years respectively 
showed no evidence of cholestasis, hepatocellular 
necrosis, or cellular infiltrate but all showed persist- 
ing mild increase in fibrosis both intralobularly and 
in the portal tract. The severity of liver disease in 
infancy in the two patients with persisting hepatic 
abnormalities when compared with the 25 who 
recovered completely was similar, as assessed by the 
duration of jaundice, period of acholic stools, and 
the degree of abnormality of biochemical tests of 
liver function. The initial biopsy in one of those with 
persisting liver disease had, as detailed above, 
increased fibrosis but in the other findings were 
similar to those who recovered completely. 
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Four of the 25 without liver disease, attend 
schools for the educationally subnormal. Two of 
these were light for gestational age and one was 
diagnosed as having congenital hypothyroidism at 6 
months of age. One child is below the third centile 
for both weight and height and one is below the 
third centile for weight only. Both were light for 
gestational age. The remaining children are nor- 
mally grown and leading normal lives. 


Discussion 


The stimulus to undertake this study was the 
observation that children referred with chronic liver 
disease have frequently presented in early infancy 
with jaundice associated with some form of ‘hepa- 
titis syndrome’. The frequency of this liver disease in 
infancy is clearly dependent on the criteria used in 
identifying these patients, modes of case ascertain- 
ment, and referral patterns as well as the frequency 
of genetic or environmental causes in the commun- 
ity studied. By including only infants who have had 
conjugated hyperbilirubinaemia for at least two 
weeks we hoped to identify infants who should be 
referred and who might develop chronic liver disease. 
Infants with transient cholestasis associated with 
treatable bacterial infections or metabolic disorders 
such as galactosaemia, which had been effectively 
treated would not necessarily have been included. 
The incidence of this disorder, 1 per 2500 live births, 
must be considered in respect of these criteria. 
Incidence figures quoted in other studies’ * ° have 
ranged from 1 in 500 in the UK to 1 in 9000 in Norway. 
In the former study duration of jaundice was not 
indicated, so possibly included transient mild cases, 
while the latter was limited to infants with persistent 
complete cholestasis who were referred for con- 
sideration of biliary atresia. 

Infective, genetic, and structural factors associ- 
ated with hepatobiliary disease were identified in 
25% of the cases in this series. The cause of liver 
disease in most is largely unexplained. Impaired 
blood supply to the biliary system’ may be one 
factor which initiates the inflammatory destruction 
of bile ducts in biliary atresia. Reovirus infection’ 
has been implicated in both intrahepatic and biliary 
disease. An increasing number of metabolic dis- 
orders and infective agents have been associated 
with liver disease but the mechanism of liver injury 
is uncertain. This is so even where the association 
with liver disease is strong as in a, antitrypsin defi- 
ciency in which only 50% have abnormal liver function 
as infants and only 10% have clinically evident liver 
disease.” '" 

The high incidence of obstetric problems, in- 


trauterine growth retardation, and perinatal difficul- 
ties in those with idiopathic disease is striking, but 
whether the liver damage had the same primary 
cause or was a sequel to these problems could not be 
determined. Only two sibships with affected infants 
were identified in contrast to Danks’ and Henrik- 
sen’s series where familial occurrence was much 
higher.' * A high incidence of bacterial infection was 
observed in all diagnostic categories. It was imposs- 
ible to ascertain whether the infection was causal, 
opportunistic, or coincidental. Unexpectedly, there 
was a high mortality in infants with systemic viral 
infection in contrast with the more favourable 
outcome in 22 infants reported by Danks, of whom 
only five died and three survivors had abnormal 
liver function.* The dismal prognosis for infants with 
extrahepatic biliary atresia before the introduction 
of successful portoenterostomy'' is reflected in this 
series, with only one of 11 surviving. Currently, with 
an experienced surgeon, over 70% of those oper- 
ated on by 50 days of age may be expected to 
become jaundice free, and survival with a good 
quality of life into the third decade of life has been 
recorded. '* 

The high mortality in early childhood seen in the 
seven patients with a, antitrypsin deficiency is 
greater than that reported in the only other 
epidemiological study in which only three of 14 with 
prolonged neonatal cholestasis developed cirrhosis.” 
In that study, however, liver biopsy was not used to 
assess the severity of liver disease and the incidence 
of cirrhosis may be underestimated. In two large 
series of cases presenting with jaundice in infancy, 
25% had already died from cirrhosis by the age of 17 
years, a further 25% had cirrhosis, while approxi- 
mately 30% had persisting liver disease." " 

The prognosis of infants with cryptogenic in- 
trahepatic disease has been encouragingly good with 
only two deaths and two with signs of persisting liver 
disease. A similarly low incidence of persistent 
abnormality has been reported in Japan," but other 
groups have reported more severe disease.** In 
these series not only did intrahepatic disease carry a 
worse prognosis but those who also had a family 
history of the syndrome fared badly. In our series 
one of two infants from families with a positive 
history developed cirrhosis. It seems likely that the 
familial cases may be attributable to some unrecog- 
nised genetic or metabolic factor. No infants with 
intrahepatic bile duct hypoplasia, a cause of chronic 
liver disease, were identified, although possibly the 
two infants who died might ultimately have de- 
veloped features of this disorder. 

The prognosis in this series did not seem to be 
related to the duration or intensity of jaundice or the 
presence of acholic stools NŐK did itseem related to 
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the nature of the histological change in the early 
liver biopsy. 

The possible deleterious effect of laparotomy on 
the long term prognosis of cholestatic liver disease in 
infants remains controversial’ '*'® and whether it 
contributed to the death of one of the two infants 
with intrahepatic disease in this series is uncertain. 
Laporotomy is now rarely required for diagnosis, 
which is fortunate, as the findings at laporotomy 
may be difficult to interpret’? and inappropriate 
destructive surgery undertaken.” 

None of the survivors in this series has sympto- 
matic liver disease, although one has inactive 
cirrhosis on liver biopsy. Sixteen per cent have 
intellectual retardation, possibly related to perinatal 
problems. Of these, one child had congenital 
hypothyroidism. At the time of the study the 
association of hypothyroidism with conjugated 
hyperbilirubinaemia had not been recognised. The 
prognosis therefore for intrahepatic liver disease in 
the absence of known genetic, infectious, or struc- 
tural factors or a positive family history is good and 
every effort should be made to minimise the short 
term effects of cholestasis with fat soluble vitamins 
and dietary supplements, and identify and amelio- 
rate associated problems such as intellectual re- 
tardation. 


We thank Drs A Porter, K Cottrall, H T Psachoropoulos for the 
initial work of this study and all the paediatricians and general 
practitioners involved in referral and follow up of cases. We thank 
Mrs Pamela Golding for help in preparing the manuscript. 
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Ischaemic spinal cord injury after cardiac surgery 


J W L PUNTIS AND S H GREEN 


Department of Paediatrics and Child Health, University of Birmingham 


SUMMARY The case records of eight children with an acute spinal cord lesion after cardiac 
surgery were reviewed. All had been operated on for congenital heart disease over the past 10 
years. The prognosis for neurological recovery was poor and scoliosis and bladder dysfunction 
were common complications. Ischaemic cord injury is usually associated with coarctation of the 
aorta but may occur when surgery is performed for other cardiovascular defects. 


Spinal cord infarction in children is rare but may 
occur in association with heart disease. In 1889, 
Gowers reported such a case’ in a 16 year old boy 
with bacterial endocarditis and suggested an embolic 
aetiology. Although a number of surgical reviews 
have examined the incidence of cord injury in adults 
undergoing resection of coarctation of the aorta, 
references to children with cardiovascular disease 
developing paraparesis are rare. We were therefore 
prompted by a recent case to examine our experi- 
ence of this problem over the past 10 years. Eight 
cases were identified all of whom had been operated 
on for cardiac lesions. There were four boys and 
four girls affected at ages ranging from 8 months to 
15 years and now followed up for a mean period of 
four years. 


Clinical manifestations 


Clinical presentation was exemplified by that of a 12 


year old girl who underwent repair of ventricular 
and atrial septal defects on cardiopulmonary bypass 
with hypothermia. The following day she did not 
respond to the discomfort of intramuscular injection 
and she could not move her legs. Examination 
showed normal upper limb and abdominal reflexes 
but absent lower limb reflexes. She had no percep- 
tion of pain and temperature in her legs and a 
sensory level at T11. Proprioception and vibration 
sense were preserved. She had a distended bladder 
which she was unable to empty. Sensation began 
to recover after several days but three months 
after the operation she requires leg calipers for 
walking. 

All the patients presented in a similar manner. 
The cardiac condition leading to surgery and factors 
that may have contributed to cord injury are 
described for each patient in Table 1: long term 
complications seen during follow up are given in 
Table 2. 











Table 1 Operative procedure and factors that may have contributed to spinal cord injury 
Case no Sex Age al Operation Risk factors for cord damage 
operation 
(years) 
l F 12 VSD and ASD closure on bypass None apparent 
2 F 0-7 Closure of VSD and debanding of pulmonary 
artery on bypass None apparent 
3 F 2 Resection of coarctation of aorta (1) Coarctation 
(2) Intraoperative cardiac arrest 
(3) Previous heart surgery 
4 F 3 Total correction of Fallot's tetralogy on bypass Low output failure postoperatively 
5 M 3 Resection of coarctation of aorta (1) Coarctation 
(2) Second resection 
(3) Intraoperative cardiac arrest 
6 M 6 Ligation of patent ductus arteriosus Clamping of aorta for emergency haemostasis 
7 M 6 Blalock shunt (single ventricle) Clamping of aorta for haemostasis 
8 M 15 Resection of coarctation of aorta (1) Coarctation 





VSD=ventricular septal defect; ASD=atrial septal defect. 


(2) Postoperative haemorrhage and hypotension 
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Table 2 Spinal cord damage: late complications seen 
during foliow up 


Case Complications 

no 

1 Considerable paraparesis; requires akis for mobility. 

2 Considerable paraparesis; requires aids for mobility. Bilateral 


dislocation of hips; operative reduction. Recurrent urinary tract 
infections; reimplantation of ureters for vetico-ureteric reflux. 

3 Considerable paraparesis; requires aids for mobility. Recurrent 
urinary tract infection; urge incontinence. Lumbar scoliosis. 
Elongation of tendo-Achilles operation. 

4 Minimal leg weakness and slight increase in muscle tone. 

5 Considerable paraparesis; requires aids for mobility. Lumbar 
lordosis; bilateral peoas release operations. Attends school for 
physically handicapped. Reftux nephropathy; hypertension. 


6 Considerable paraparesis; requires aids for mobility. Spastic bladder; 
recurrent urinary tract infection. 
7 Considerable paraparesis; requires aids for mobility. Severe scoliosis; 


spinal fasion. Elongation of tendo-Achilles operation. Dislocation 
of hips; femora] osteotomies. 


8 Considerable paraparesis; wheelchair for mobility. 


Discussion 


Neurological complications of congenital heart dis- 
ease are well documented,” * and paraplegia compli- 
cating coarctation of the aorta in both adults and 
children has been described. The overall incidence 
of spinal cord damage i in resection of aortic coarcta- 
tion is around 0-4%,* and although this is most 
commonly related to surgery, it may on occasions be 
spontaneous. One of .us (SHG) has seen cord 
infarction in a boy who presented with acute 
interscapular pain and was subsequently found to 
have coarctation. This particular symptom is de- 
scribed in adults with cord infarction from other 
causes.” In spontaneous cord infarction associated 
with coarctation, the lesion probably arises as a 
result of pressure on the cord from either an 
aneurysmal dilatation of an intercostal artery col- 
lateral, or bleeding giving rise to a haematoma. 

An understanding of the blood supply to the 
spinal cord is necessary to appreciate how ischaemia 
may occur. The embryonal spinal cord is supplied by 
a series of segmental vessels which later in develop- 
ment undergo extensive modification and an anas- 
tamotic network running vertically on both anterior 
and posterior aspects of the cord is formed. The 
anterior two thirds of the cord receives blood from 
penetrating branches of the anterior channel while 
the posterior one third is fed by branches of the 
posterior channel (Fig. 1). 

These anastamosing channels constitute the an- 
terior and posterior spinal arteries and depend heavily 
for the blood supply on the vanable remaining 
segmental vessels (Fig. 2). The most consistent of 
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Fig. 1 Cross section of the spinal cord and arterial blood 
supply. 

(1) Intercostal artery 

(2) Posterior branch supplying cord (eg great artery of Adamciewicz). 
(3) Posterior branch supplying nerve roots only (usual pantern). 

(4) Anterior spinal artery. 


(5) Posterior spinal artery. 
(6) Circumflex vessel supplying surface of cord. 


these is a branch of the costocervical trunk in the 
lower cervical region and the great artery of 
Adamciewicz; this vessel arises from an intercostal 
artery usually at the level of the diaphragm and on 
the left side, although it is variable in size and 
position. It is more or less alone in supplying the 
lower thoracic and upper lumbar regions of the 
cord. The anterior and posterior spinal arteries are 
not therefore continuous and discrete structures but 
rather variable anastamotic networks, inefficient in 
places so that areas of cord between segmental 
vessels are at risk from ischaemic injury should 
perfusion be disturbed by surgery, hypotension, or 
embolism. 

The acute anterior horn cell disorder with sensory 
level in the lower- thoracic region seen in our 
patients may be explained by ischaemia in the region 
of the great artery of Adamciewicz. Preservation of 
posterior column sensation suggests blood flow in 
the posterior spinal. artery is relatively less affected. 
Cross clamping of the aorta for haemostasis leading 
to a reduced distal perfusion is the obvious aetiolo- 
gical factor in two of our patients (cases 6 and 7). 
Despite the fact that in coarctation of the aorta 
collateral vessels develop distal to the narrowed 
segment, blood flow through them during surgery 
once the aorta is cross clamped may not be adequate 
(cases 3 and 5). In two patients, operations for 
ventricular septal defect repair were uncomplicated, 
yet cord damage was later seen (cases 1 and 2). 
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Fig.2 Arterial supply to the spinal cord. 


(1) Branch of costocervical trunk supplies lower cervical region. 
(2) Mid-thoracic cord usually supplied by a single intercostal vessel. 
(3) Thoracolumbar region supplied by great artery of Adamciewicz. 


3 


Although continuous blood pressure monitoring 
showed systemic pressure to be well maintained, 
local hypoperfusion cannot be excluded; bypass 
techniques generate microemboli which have been 
implicated in encephalopathic states after opera- 
tion,° ’ and this may be an aetiological factor in 
otherwise unexplained cord damage. In case 8, 
postoperative bleeding and hypotension led to 
ischaemia. 

An awareness among cardiothoracic surgeons that 
spinal cord damage may occur during operation for 
resection of coarctation of the aorta led to consid- 
eration of how the risk of this complication could be 
assessed for each individual patient and also how 
damage might be prevented. Subjective clinical 
signs such as preoperative femoral pulse amplitude, 
the blood pressure difference between upper and 


lower limbs, collateral bruits or the size of collateral 
vessels at thoracotomy have proved unsatisfactory 
as guides to the safety of the cord during aortic 
occlusion. Hypothermia and the grafting of conduits 
to bypass the coarctation have been advocated, 
together with left heart bypass, for their protective 
effects by maintaining distal perfusion.* More re- 
cently the need for an objective assessment of risk to 
the cord has been emphasised.” This may be 
achieved by measuring intra-aortic pressure distal to 
the coarctation both at the start of the operation and 
after the aortic clamp ts applied. If the distal 
pressure falls below 50 mm Hg after application of 
the clamp, left atrial-femoral bypass is advised during 
the time required to repair the coarctation. In 
addition, somatosensory evoked potentials have 
been measured in adults undergoing surgery for 
aortic aneurysm or coarctation. This involves elec- 
trical stimulation over the peroneal nerve with 
cephalic and lumbar responses being obtained from 
electrodes placed on the scalp and over the third 
lumbar vertebra and right iliac crest. It has been 
suggested that changes in these potentials can 
provide data that may allow the surgeon to alter the 
operation to prevent postoperative neurological 
sequelae related to spinal cord ischaemia. 

The immediate consequences of spinal cord 
ischaemia are flaccid paraplegia and bladder dys- 
function. Pain and temperature sense are either 
diminished or absent while posterior column sensa- 
tion may be preserved. During the acute phase we 
have tended to adopt an ‘expectant’ approach. 
There does not seem to be an indication for invasive 
investigation such as myelography or arteriography 
which could theoretically compound the injury. 

In time, legs and bladder become spastic; there 
may be some recovery of power in the legs and 
improvement in bladder function. Sensory loss 
recovers most rapidly. The long term imbalance 
between muscular forces acting on the spine and 
hips may produce scoliosis and dislocation. Special 
attention must be given to preventing urinary 
infection and bladder catheterisation and prophylac- 
tic antibiotics may be indicated. Physiotherapy can 
help prevent muscle wasting and contractures; 
orthopaedic supervision is helpful in view of the 
likelihood that spasticity, scoliosis, and hip subluxa- 
tion will be encountered. The overall prognosis for 
functional recovery in our experience seems to be 
poor, but it is very variable and difficult to predict 
on the basis of signs in the early postoperative 
period. 


Conclusion 


Spinal cord damage is a predictable risk in resecting 
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a coarctation of the aorta and techniques to mini- 
mise this possibility have been devised. The risk 
does not seem related to the length of time of aortic 
cross clamping or to the number of collateral vessels 
divided.* Perfusion pressure in the distal aorta 
should therefore be monitored and maintained by 
partial left heart bypass if it falls appreciably after 
cross clamping.® This method is now practiced in 
Birmingham and many other centres for cardiothor- 
acic surgery. It should be pointed out that only three 
of our eight patients were operated on for coarcta- 
tion and this review therefore highlights the fact that 
children undergoing surgery for other heart condi- 
tions are unpredictably at risk of developing a spinal 
cord lesion. The outiook for full or partial recovery 
may be poor. Cord damage is a devastating event 
with life long implications for the child and parents. 
Physical as well as emotional adaptation is a slow 
process and may be facilitated by early referral to a 
spinal injuries unit where there is broad experience 
of such complex problems. 


We thank the cardiologists and cardio-thoracic surgeons of the 
Birmingham Children’s Hospital for permission to include their 
patients m this study. 
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Epidemiology of facial clefting 


J R OWENS, J W JONES, AND F HARRIS 


Congenital Malformations Registry, Institute of Child Health, Alder Hey Children’s Hospital and as at 
of Orthodontics, Liverpool Dental Hospital, Liverpool 


SUMMARY An analysis was performed of patients with facial clefts notified between 1960 and 
1982 to the Liverpool Congenital Malformations Registry. From 1960-82 there were 325 727 
births in the area surveyed and 544 cases of facial clefting were notified. When 88 patients with 
recognised syndromes and multiple congenital anomalies were excluded, the overall prevalence 
of facial clefts alone was 1-4 per 1000 total births. This group was then classified further into 137 
cases of cleft lip alone, 166 cases of cleft lip and palate, and 153 cases of cleft palate alone. The 
prevalence of these groups per 1000 total births is 0-42, 0-51, and 0-47 respectively. 

There were some fluctuations in annual prevalence with rises being observed in the mid and 
late 1960s and mid and late 1970s. There was a noticeable male predominance in the cleft lip and 
cleft lip and palate groups of 1-52:1 and 1-98:1 respectively, with a 1:1 ratio in the cleft palate 
group. 

There were no significant differences in birthweight and mean maternal age in the three 
groups. In the cleft palate group, however, there was a significant trend towards an increase in 
the frequence of conception in the second half of the year. There was a maternal history of 
epilepsy in 4-4% of the cleft lip and 3% of the cleft lip and palate groups but only in 1 patient 
(0-6%) in the cleft palate group. The study illustrates the importance of environmental factors in 


the aetiology of facial clefting. 


Facial clefts are among the most common congenital 
malformations and occur throughout the world. 
They are readily recognised at birth and usually 
easily classifiable. There is a strong genetic compo- 
nent in their aetiology but environmental factors 
have also been suggested, both from epidemiologi- 
cal and laboratory animal data.‘ In addition to 
notification to the malformations registry, all facial 
clefts in the Mersey Regional Health Authority are 
referred for management to the Cleft Palate Unit at 
Alder Hey Children’s Hospital. Consequently, 
ascertainment of livebirths with clefts should be 
complete. It was decided to analyse the epidemi- 
ology of cases registered in the Liverpool Congenital 
Malformations Registry since its establishment in 
1960. This is, therefore, one of the longest longitu- 
dinal studies of the epidemiology of facial clefting 
that has been published. 


Methods 


Data on facial clefts, as well as other malformations, 


have been obtained over the past 23 years from 
multiple sources, including notifications from the 
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paediatric medical registrars in local maternity units, 
handicap registers kept by community child health 
departments, and minutes of perinatal death meet- 
ings. This information has been recorded onto a 
punch card system and more recently into the 
University of Liverpool’s mainframe computer. The 
area covered by this registry originally consisted of 
Liverpool and Bootle. This was extended in 1979 to 
include the health authorities of Liverpool, Sefton 
North, Sefton South, St Helens and Knowsley, and 
Wirral. The data were supplemented by regular 
inspection of records from the Regional Cleft Palate 
Unit. Further information was obtained by recourse 
to the maternal and paediatric hospital case notes. 
Annual births were obtained from Mersey Regional 
Health Authority and also from the various district 
health authorities. 


Results 


Over the 23 years under review there were 325 727 
births in the area surveyed, and 544 cases of facial 
clefting were ascertained. Where the facial clefting 
was associated with more than one other major 
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anomaly, whether or not the constellation of anom- 
alies was part of a recognised syndrome, it led to the 
exclusion of 88 cases. In the 456 isolated facial clefts 
there were 137 cases of cleft lip alone, 166 of cleft lip 
and palate, and 153 cases of cleft palate alone 
(Table 1). 

The very similar overall annual frequencies of the 
three types of facial clefts are shown in Table 2. 
There was a noticeable male predominance in 
patients with a cleft lip, particularly if a cleft palate 
was also present. Cleft palate alone was equally 
common in boys and girls. 

Using three year moving averages there were 
some fluctuations in annual frequency over the 23 
years (Fig. 1). A slight rise occurred in the mid and 
late 1960s and a more pronounced rise in the mid 
and late 1970s. All three types of facial clefts rose 
and fell synchronously. 

There were no statistical differences between the 
three types of clefts regarding birthweight (mean for 
all types 3150 g) or maternal age (mean for all types 
26-1 years). 

Pooling cases over the 23 years by month of 
conception showed a trend which was significant at 
the 1% level towards an increased frequency in the 
latter half of the year in cleft palate alone (Fig. 2). 
This statistical significance, however, only held for 
girls. There were no seasonal trends in cases of cleft 
lip with or without cleft palate. 

There was a maternal history of epilepsy in 4-4% 
of cases with cleft lip alone, 3% with cleft lip and 
palate, but in only one patient (0-6%) with cleft 
palate alone. No information was available on how 
many of the patients’ fathers had epilepsy. Data on 


Table 1 Cases of facial clefting ascertained between 
1960 and 1982 


Cleft lip 137 
Cieft lip and palate 166 
Cleft palate 153 
Pierre-Robin syndrome 27 
Multiple congenital anomalies 38 
Syndromes 23 
Total $44 


Table 2 Annual frequencies of the three types of facial 
clefts 


Frequency per 1000 
total births 


Sex 

(boy girl) 
Cleft lip 0-42 1-52 
Cleft lip and palate 0-51 1-98 
Cleft palate 0-47 1-00 





60/62 


TP 80/82 


Fig. 1° Incidence of facial clefts by three year moving 
averages. 
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Fig.2 Seasonal incidence of cleft palate in relation to 
conception 1960-82. 


anticonvulsant treatment were not sufficiently reli- 
able to determine whether the epilepsy, drug 
treatment in general, or a particular anticonvulsant 
was responsible for this association. Although there 
were twice the number of cases in the period 
1971-82 (eight cases) compared with 1960-70 (four 
cases), this did not reach statistical significance 


(Fig. 3). 
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Fig.3 Number of facial clefts born to epileptic 
mothers per year. 


Discussion 


We have shown that although the overall frequency 
of facial clefts is very similar to that of other 
surveys*® there were variations over the years, with 
increases towards the ends of each decade studied. 
If facial clefts were due exclusively to genetic 
influences one would expect very few changes in 
annual frequency unless there were, for instance, 
large changes in the genetic make up of the study 
population. Therefore, these annual variations in 
frequency could suggest the influence of environ- 
mental factors. 

Our figures show a trend towards conception of 
babies with cleft palates in the second half of the 
year, but this trend was only statistically significant 
for girls. Seasonal variation would imply an environ- 
mental agent whose presence or effect varies 
through the year. Possible candidates would include 
climatic changes, infections, and dietary habits, all 
of which may vary through the year. Most other 
studies’ have not shown any seasonal variation for 
facial clefts, except for Edwards® who showed a very 
highly significant trend for cleft lip babies in 


‘Birmingham to be born in the first half of the year 


with the highest incidence in March. The lack of 
correlation of other studies with our own might be 
explained by the presence of an environmental 
factor in Liverpool that is not present elsewhere. As 
this factor only seems to be operating in cleft palate 
alone, its effect must be apparent at about the 8th 
week after conception. The finding of sex specificity 
is unexplained. 

The present study shows a strong link with 
maternal epilepsy in patients with cleft lip, with or 
without cleft palate, but not with cleft palate alone. 
Over the past 15 years other studies have shown that 
babies born to mothers with epilepsy have a 
two to threefold risk of a major congenital malfor- 
mation.” ! The risk of facial clefting is especially 
high, being 10 times more likely than in a control 
population. This effect of maternal epilepsy might 
be due to a genetic link with epilepsy, the terato- 
genetic influence of anticonvulsant drugs, or the 
effect of seizures during pregnancy.'-!4 Although 
the latter seems unlikely,'? it is possible that both a 
genetic link with epilepsy and the action of anti- 
convulsants may be factors. Our study was not able 
to unravel the two as our data on anticonvulsants 
taken in pregnancy are unreliable. i 

Of the anticonvulsants implicated in the 
pathogenesis of facial clefts, the hydantoin group, 
especially phenytoin, have been prominent. !4 Over 
the past decade alternative drugs such as sodium 
valproate and carbamazepine, have been intro- 
duced. A recent community study of epilepsy” 
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showed, however, that phenobarbitone and pheny- 
toin were still the most common drugs taken, 
although the popularity of the former had declined. 
Sodium valproate was the only other drug to have 
been taken in more than 10% of patients. We do not 
have data on anticonvulsant prescribing habits in 
Merseyside, but if they follow the same trends this 
may explain why the frequency of maternal epilepsy 
in babies with factal clefts did not fall over the two 
decades studied. 

Although genetic influences are strong in the 
aetiology of facial clefts, we have shown that 
environmental factors are also important. Maternal 
epilepsy seems to be associated with cleft lip with or 
without palate, whereas seasonal factors effect cleft 
palate alone. The search for environmental factors is 
important as, if discovered, they might be amenable 
to prevention. 

It is clear that prospective studies are necessary to 
elucidate the role of epilepsy and anticonvulsants in 
pregnancy in the aetiology of cleft lip. Retrospective 
analysis of drug histories is unreliable because notes 
are inadequate and no reliable evidence of com- 
pliance is available from past cases. 

The data give a starting indication for planning 
health service resource requirements for this group 
of affected infants. Future resource allocation 
should take epidemiological data firmly into 
account. 
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Non-natural deaths in two health districts 


J W KEELING, J GOLDING, AND H K G R MILLIER 
John Radcliffe Maternity Hospital, Oxford, and Department of Child Health, University of Bristol 


SUMMARY Details of ali deaths in children (less than 16 years) resident in Oxfordshire and West 
Berkshire from 1970-9 were ascertained; 259 non-natural deaths were identified. Half were due 
to road traffic accidents, and another quarter occurred during play outside the home. 
There were differences in sex, age, and social class between the types of accident. A clustering 
of fatal accidents, particularly to pedestrians, was observed at around the time of the child’s 
birthday. It is suggested that the excitement engendered overrides the child’s normal caution. 
Local action to reduce accidents from specific hazards might complement national education 


campaigns. 


Although the death rate in children has fallen 
substantially over the past 50 years, there is still 
room for improvement. Accidents are now the 
major cause of death in childhood with over 1000 
registered in England and Wales -in 1983.! While 
advances in prevention have been made, epidemio- 
logical studies into factors associated with fatal 
accidents may suggest possibilities for future legisla- 
tion or parental education to prevent further fatali- 
ties. These may be geographically related. We 
describe deaths from accidents in two largely 
prosperous, mainly rural districts and look for 
locally applicable preventive measures. 


Material and methods 


Information for this study was obtained from the 
files of the Oxford Record Linkage Study.” All 
death certificates of children dying up to and 
including 16 years of age, between 1970 and 1979, 
while resident in Oxfordshire and West Berkshire 
were identified. Those with one or more causes of 
death coded as ‘accidents and violence’ (ICD 
800-999) were identified. Further information was 
obtained from hospital records, necropsy reports, or 
newspapers filed in public libraries. On the basis of 
the information obtained, deaths were either ex- 
cluded or grouped into one of four categories listed 
below. Social class based on paternal occupation 
was coded using the Registrar General’s Classifica- 
tion of Occupation.’ 


Exclusions. For 17 infants aged between 1 month 
and 1 year, ‘accidental asphyxia’ or ‘asphyxia due to 
inhalation of vomit’ was recorded on the death 


certificate. This was not supported by records or 
necropsy reports and these children are presumed to 
be sudden unexpected infant deaths.* Three chil- 
dren aged between 1 and 4 years were certified as 
dying from inhalation of vomit, but again this was 
unconfirmed. They have been assumed to be natural 
deaths and omitted from further study. 


Classification. The remaining deaths were classified 
as follows: 

(1) Road traffic accident—any death due to colli- 
sion with, or otherwise involving a motorised 
vehicle, or bicycle, or animal on the public highway. 

(2) Accidents at play—deaths due to accidents 
outside the home, including drowning and sports 
activities. 

(3) Domestic accidents—includes scalds, fires, 
fumes, inhalation of foreign bodies, falls, occurring 
in the home environment. 

(4) Other—the remainder. 


Results 


Non-natural deaths were identified in a total of 259 
infants and children from birth to age 16 years. This 
gives an overall rate of 10-8/100 000 children per 
year. Half of the deaths were road traffic accidents, 
a quarter were accidents at play, and only a sixth 
occurred in the home. 


Road traffic accidents. There were 129 fatal road 
traffic accidents (5-4/100 000 per year). Over half of 
the children (70) were pedestrians; 67 had been in 
collision with a motor vehicle and three with a motor 
cycle. Twenty nine children were cycling at the time 
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of the accident, 24 had collided with a motor 
vehicle, and in five accidents no other vehicle was 
involved. Twenty nine children had been passengers 
in vehicles at the time of the accident, in 21 their 
transport collided with another vehicle, in six no 
other vehicle was involved. Two children were 
passengers in a coach that crashed in a snow storm 
and one fell off a bolting pony in the path of an 
oncoming car. Where another vehicle was involved, 
commercial vehicles were more frequently involved 
in cycle accidents (33%) than with pedestrians 
(16%). 


Accidents at play. Forty four (65%) of the 68 fatal 
accidents (2-8/100 000 per year) at play outside the 
home were the result of drowning. All were deaths 
in fresh water, 10 in swimming pools, three in a 
canal, eight in a pond, 18 in a river, and five in other 
water sources. The river was the commonest site for 


drowning fatalities and all occurred in the Thames. 
which is wide and fast flowing in Oxfordshire and 


West Berkshire. Most children had fallen in from 
the bank, two drowned while swimming, (one when 
his canoe capsized) and another fell off a motor 
boat. Ten children drowned in swimming pools; 
three were family pools, three drowned in hotel 
pools, one in a private pool, and one climbed 
through a fence round a school pool at a weekend. 
There were 24 other fatal accidents during play. 
Seven were crush injuries; in one a cricket pitch 
sight screen collapsed, in another a wall collapsed, 
three occurred to boys playing on iron gates and one 
on a mechanical lawn roller. 
Two boys accidentally hanged themselves, one 
fell into a grain store and suffocated, and one 
suffocated inside a polythene bag. Three accidents 
involved fire arms; one girl shot herself, a boy was 


fatally injured by his brother, and one boy was shot- 


during an organised game shoot. There were ‘three 
deaths after an injury to the neck; one boy was hit 
by a javelin, another by a stick, and the third fell 
onto a rose bush. Two children were electrocuted 
when they touched overhead cables, and a third was 
struck by lightning. Two teenagers were struck by 
trains when straying near railway lines. Two young 
children fell onto hard surfaces and sustained skull 
fractures. 


Domestic accidents. Forty children died in accidents 
in and around the home. Twenty two of the deaths 
. were asphyxial in type, 11 involved domestic fires, 
and three involved faulty heating appliances. In 
four, a bedroom fire involving bedclothes was 
mentioned, and in three the fire was of a particularly 
serious nature. Two asphyxial deaths occurred from 
accidental suspension of infants in a bed or cot anda 


third died when his pushchair collapsed. Five 
children inhaled foreign bodies, four were three 
years or younger, one had Down’s syndrome. The 
offending objects were a sweet, a marble, a grape, 
and a feeding bottle teat. An 11 year old inhaled a 
deflated balloon. 

Nine deaths resulted from falls: five children fell 
from windows, one infant fell off a ladder, a 4 year 
old fell downstairs, one baby of 8 months fell off a 
table, and another was dropped by his mother. 
Three children were electrocuted in the home; a boy 
of 15 had a faulty record player in the bathroom and 
an infant put her fingers into an electric point. Two 
children died after burns from boiling water; the last 
following laceration on a glass door. 


Other. The 22 children in this group included five 
where inhalation of vomit complicated pre-existing 
disease: two had long standing brain damage affect- 
ing motor function, two had gastrointestinal infec- 
tions, and one boy had asthma. Two children died in 
hospital; one from morphine overdose and one 
during operation for hiatus hernia. 

Two pairs of siblings were murdered by a parent 
and on three occasions manslaughter was recorded. 
One infant death from hypothermia was exacer- 
bated by maternal neglect; an asphyxial death at age 
2 hours followed unattended home delivery; and an 
open verdict was recorded after fatal skull fracture 
in an infant. There was one known suicide (boy 14 
years), but open verdicts were recorded on two 
teenagers who hanged. These deaths occurred on 
consecutive days when capital punishment was being 
hotly debated and carried by the media as ‘the 
hanging debate’. 


Age and ‘sex “differences. More than twice as many 
boys. (179) were fatally injured as girls (80)—the 
rates were 14-4 deaths/100 000 boys per year and 
6-9/100 000 girls. Deaths to boys greatly exceeded 
those to girls in all groups over 1 year of age. 

The sex difference was most noticeable (5-18:1) 
when accidents occurred at play, and least (1-5:1) 
for domestic accidents. The sex ratio varied between 
types of road traffic accident; being high for 
pedestrians (2-33:1) and cyclists (2:22:1) but lower 
for injury to passengers (1-23:1). 

The risk of non-natural death per 100 000 children 
is highest in the preschool age group, and lowest 
among 15 and 16 year olds (Table 1). Age distribu- 
tion varied with the type of accident: deaths to 
cyclists were most common in the 10 to 14 year age 
group, pedestrian fatalities to 5 to 9 year olds, 
drowning was most common in children under age 
10 years, and domestic accidents commonest in the 
under 5s. 
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Table 1 Age differences by cause of accident 
eee 
Age (years) 
<1 1—4 5-9 10-14 15-16 
Road traffic accidents* l 24 44 50 10 
Pedestrian — (17) (32) (20) (1) 
Cyclist — (1) (7) (19) (2) 
Passenger (1) (6) (5) (11) (6) 
Accidents at play () 23 26 14 5 
Drowning — (19) (17) (6) (2) 
Other — (4) (9) (8) (3) 
Domestic 7 26 i 2 l 
Other 6 5 4 6 | 
Total 14 78 78 72 17 
Population at risk per year 12 200 52 300 73 100 72 300 30 300 
Risk of non-natural death 
per 10 000 per year 11-5 14-9 10-7 10-0 5-6 
eee ee 
tIncluding equestrian. 
Table 2 Non-natural deaths by social class 
ee 
Type of death Social class 
Non-manual IIM IV & V Other! NS Manual: 
non-manual 
Road traffic accidents* 36 53 20 20 2-0 
Pedestrian (12) (33) (14) (11) (3-9) 
Cyclist (11) (12) (2) (4) (1-3) 
Passenger (12) (8) (4) (5) (1-0) 
Accidents at play 22 19 14 13 1-5 
Drowning (15) (11) (9) (9) (1-3) 
Other (7) (8) (5) (4) (1:3) 
Domestic accidents 6 9 12 13 3-5 
Other 5 5 3 9 1-6 
Total non-natural deaths 69 86 49 55 2-0 


+Including equestrian. 
NS=not specified. 


Social class differences. Overall, there were twice as 
many accidental deaths to children whose fathers 
were in manual occupations than those where 
fathers were in non-manual occupations (Table 2), 
but there were differences between accident groups. 
Equal numbers of children from non-manual and 
manual social classes were involved in road traffic 
accidents to both cyclists and passengers, but among 
pedestrians, four times as many manual as non- 
manual children were affected. Social class differ- 
ence was greatest for domestic accidents; the 
manual:non-manual ratio was 3-5 (total population 
0-92). 


Events occurring around the time of birthday. 
During examination of death certificates, an excess 
of accidents was noted close to the child’s birthday. 
We identified all children whose accident occurred 
within 7 days (before or after) of their birthday, a 
total of 20 were found, which is significantly more 


than the 9-74 expected by chance (Table 3). Two 
other non-natural deaths occurred within a week of 
the birthday (expected 0-9). Details of the 20 


Table 3 Fatal accidents within seven days of child’s 
birthday 
a 
Observed Expected 

o Immm 
Road traffic accidents 

Pedestrian 10 2-88* 

Cyclist 2 1-19 

Passenger 2 1-19 
Total? 14 5-30° 

Accidents at play 

Drowning 2 1-81 

Other 0 0-99 

Total 2 2-80 

Domestic accidents 4 1-64 

Total accidents 20 9-74" 


nn 
tIncluding equestrian. 
*P<0-001. 
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Table 4 Fatal accidents within seven days of child’s birthday 


Case Age Sex Soctal Relation of Type of accident 
no class accident to 
birthday (days) 

1 2 M v Fall from window 

2 4 F HIN RTA: pedestrian/car 

3 3 F OM RTA: pedestrian/motor van 
4 5 M HM RTA: podestrian/car 

5 6 M I RTA: pedestrian/car 

is) 6 F IV RTA: pedestrian/car 

7 7 M NS Drowning/open soak-away pit 
3 8 F Il RTA: cycie/vebicle 

9 9 F O Fall from window 

19 16 M H RTA: cyctist/lorry 

11 10 M I RTA: pedestrian/car 

12 19 M IV RTA: wheeling bs car 
13 11 M NS Inhalation of deflated balloon 
14 12 M AF RTA: pedestrian/car 

15 13 M UM RTA: pedestrian/car 

15 15 M TIM Drowntng/river - 

17 2 M HM RTA: in pram/motor cycle 
18 3 F Iv Domestic fire 

13 5 F I RTA: passengercarout of control 
23 15 F IV RTA: passenges/carcar 


NS=not specified; AF=armed forces; RTA=road traffic accident. In cases 1-16 the child was an active participant; in cases 17-20 the child had an entirely 


passive role. 


accidents are shown in Table 4; in 16, the child was 
an active participant in the accident. 

The greatest difference between observed and 
expected deaths was among pedestrians—10 oc- 
curred in the 14 days surrounding the birthday when 
only 2-8 would be expected. An excess of falls from 
windows was also observed (0:2 expected, 2 
observed). 


Discussion 


This study examined causes of non-natural deaths in 
a specified area of England. It is largely rural in 
composition with several small towns and two 
moderately sized cities (Oxford and Reading). 
There are no major slum areas and little heavy 
industry. Our findings are different from studies 
undertaken in industrial areas,’ and identify prob- 
lems within Oxfordshire and West Berkshire that 
may be amenable to local remedies. 

Deaths from drowning are relatively common and 
most were in the River Thames. Most drowning 
deaths occurred to boys and there was no social class 
difference. Two thirds of children drowned in water 
with unrestricted public access; swimming lessons 
for preschool children must, therefore, be a local 
priority. 

Much current accident prevention education is 
directed towards home safety and while domestic 
accidents formed our smallest group, many were 
clearly preventable. Wilkinson® found a noticeable 
reduction in death rates from burns and scalds 


between 1931-5 and 1968-72; this was most evident 
in relation to scalds and ignition of clothing. This 
reduction had been due in part to education of 
parents but also to legislative measures concerning 
fire proofing of fabrics. Learmonth’ showed that 
burns and scalds in Bradford were associated with 
overcrowding and Colver et af suggested that 
accidents in some disadvantaged families result from 
practical and financial difficulties rather than paren- 
tal ignorance or apathy. The paucity of domestic 
accidents we observed may simply reflect local 
affluence. . 

While a reduction in accidental ingestion of 
poisons has been observed since the introduction of 
child resistent drug packaging,’ we found no deaths 
from drug or poison ingestion, either before the 
1976 legislation or afterwards. 

The most important cause of non-natural death 
in childhood is road traffic accidents, most involving 
the child as pedestrian or cyclist. While the United 
Kingdom has the worst record in Europe in respect 
of pedestrian casualties,!° this is not true of fatal 
accidents to pedestrians," although there is no room 
for complacency. Our findings are similar to those of 
other studies with an excess of deaths in young boys 
and an excess in children of manual workers, 
although boys are no worse than girls at crossing 
roads!° and children of all social classes play on the 
streets. '° Scandinavian studies!* > conclude that 
children are unreliable on the road until the age of 8 
or 9 and cyclists are not really competent in traffic 
until the age of 13.7 We must continue to remind all 


7 
A 
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road users, not just parents and children, about the 
child’s vulnerability on the road.'® 

A new finding from this study is the clustering of 
accidents, particularly those resulting from spon- 
taneous behaviour of the child around the time of 
their birthdays. Brown and Davidson’? found an 
association between childhood accidents and 
threatening life events. Here, we suggest that 
birthdays behave as life events, although from the 
child’s point of view they would certainly not be 
considered threatening. Nevertheless the excite- 
ment evoked by anticipation or recollection of a 
birthday is obviously one that may distract the child 
from his usual careful behaviour. There were no sex 
or social class differences among those accidents 
clustered around the birthday. Only one death 
occurred on a birthday but this does not invalidate 
the association as school and parental work commit- 
ments are likely to influence the timing of social 
events. 

Regional analysis of fatal accidents may indicate 
how local action might usefully reduce accidents to 
children, and focus public attention on the child’s 
vulnerability in ways that national campaigns, by 
their impersonal nature, have failed to do. 


This study was started while the Iate Dr John Baldwin was Director 
of the Oxford Record Linkage Study. We are grateful to the Acting 
Director, Dr Michael Goldacre for permission to continue and to 
Mrs Bettine Sutton for valuable clerical assistance. Dr Wendy 
Graham kindly helped supply the population data. Jean Golding is 
the holder of a Wellcome Trust Senior Lectureship. 
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Department of Haematology, Children’s Hospital, Birmimgham 


SUMMARY Type and quantity of replacement treatment, together with haematological and 
immunological parameters were determined in 37 boys with severe haemophilia A and 41 
children with other bleeding disorders. The quantity of factor VIH concentrate given to boys with 
severe haemophilia A (mean U/year) showed a significant inverse correlation with total white cell 
counts, lymphocyte counts, platelet counts, and the ratio of monoclonal antibody defined T 
lymphocyte subsets, T4 and T8 (T4:T8). Of the boys with severe haemophilia A, 49% had 
inversed T4:T8 ratios and 24% had thrombocytopenia. Treatment with high dose factor VIII 
concentrate (more than 25 000 U/year) was associated with low platelet counts, low lymphocyte 
counts, low T4:T8 ratios, and hypergammaglobulinaemia. In addition, six patients with severe 
haemophilia A and factor VIU inhibitors had inversed T4:T8 ratios. Patients treated exclusively 
with cryoprecipitate or prothrombin complex concentrates had normal T4:T8 ratios and platelet 
counts. The severity of the haematological and immunological abnormalities observed seems to 
be associated with high usage of factor VIH concentrates. Similar abnormalities have been 
described in patients with the acquired immune deficiency syndrome (AIDS). Prospective study 
of haemophiliacs is required to assess long term sequelae of factor concentrate usage, including 


the possible development of AIDS. 


Immunological abnormalities have recently been 
found in otherwise healthy patients with severe 


haemophilia A,}8 and include lymphopenia, a’ 


relative and absolute reduction of T helper lympho- 
cytes, and a relative increase of T suppressor 
lymphocytes giving an inversed T helper:T suppres- 
sor ratio (T4:T8). Lyophilised factor VIII concen- 
trates have been implicated as the cause of these 
abnormalities rather than cryoprecipitate,” ° although 
immunological studies have not always been normal 
in haemophiliacs treated with cryoprecipitate.” ™ 

The quantity of administered factor VITI concen- 
trates has not seemed to correlate with changes in 
T cell subpopulations,” ? 6 * although two reports 
` have related low T4:T8 ratios with higher exposure 
to factor VIII concentrate. ' Patients treated with 
prothrombin complex concentrates have generally 
had similar immunological findings to controls,° ? 1 
although this has not been a consistent finding.’ 

Thrombocytopenia, of an immune type in some 
cases,'° has been reported in patients with haemo- 
philia A.° 16 ‘7 A relation, however, between trans- 
fused factor VIII concentrate and thrombocytopenia 
has not been established. 
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Haemophilic boys and adolescents have been 
reported with immunological abnormalities similar 
to those described in adult haemophiliacs and 
patients with the acquired immune deficiency syn- 
drome (AIDS).* Prospective longitudinal study of 
haemophiliacs is clearly needed to assess both the 
importance of these abnormalities and the degree of 
risk of developing AIDS. We have initiated such a 
study of haemophilic boys and children with other 
bleeding disorders. The type and quantity of blood 
products have been evaluated in relation to im- 
munological and haematological abnormalities. 


Patients and methods 


Patients. All patients studied attend the Haemo- 
philia Unit, Children’s Hospital, Birmingham, and 
were healthy at the time of the study. 

Thirty seven boys (mean age 8-1 years) had severe 
haemophilia A (presenting factor VIII:C less 
than 2%) and all had received both commercial 
(Armour Intermediate Purity Factor VIII) and NHS 
factor VIII concentrates. Among these patients 
there were four high and two low responder 
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inhibitor patients. Three of the high responders had 
also at times received Factor Eight Inhibitor By- 
passing Activity product (FEIBA, Immuno, Austria) 
when treatment with factor VIII concentrate had 
failed. Complete treatment records are available for 
these children. Mean factor VII consumption 
by severe haemophiliacs including the inhibitor 
patients was 23 000 U/year. For the purpose of 
analysis, however, we have divided patients with 
severe haemophilia A into high treatment (mean 
treatment greater than 25 000 U/year), and low 
treatment (less than 25 000 U/year) groups. 

Seventeen boys (mean age 9-7 years) with mild/ 
moderate haemophilia A (presenting factor VIII:C 
greater than 2%) were studied, 11 of whom had 
received both factor VIII concentrate and cryopre- 
cipitate, and six cryoprecipitate only. One of these 
boys had become a high responder inhibitor patient 
and this made his haemophilia more severe. He 
required frequent treatment (mean yearly usage of 
30 000 U factor VII) like most of the other inhibitor 
and severe haemophiliac patients. Treatment of 
inhibitor patients was mainly with high doses of 
factor VIII concentrate. 

Nine patients with von Willebrand’s disease and 
six patients with combined factors V and VII 
deficiency (mean age 11 years) had received only 
cryoprecipitate and were considered as a separate 
patient/treatment group. Some had received treat- 
ment infrequently. 

Seven boys with severe haemophilia B (factor IX 
less than 2%) and two boys with severe factor X 
deficiency (factor X less than 2%) were studied 
(mean age 7-5 years). All had been treated with 
NHS prothrombin complex concentrates (mean 
consumption 18 000 U/year), and were considered 
as an additional patient/treatment group. One of the 
boys with haemophilia B is a high responder 
inhibitor patient. 


Controls. Twenty five children without haemostatic 
problems formed the control group. All were well at 
the time, and apart from six having elective surgery, 
the others were normal children being investigated 
for small stature which had been shown to be 
constitutional, that is they are short, otherwise 
norma! children. 


Statistical analysis. Patient and contro] groups were 
analysed statistically using the Mann—Whitney test 
Spearman’s rank correlation coefficient, and me 
where appropriate. 


Methods. Total white cell counts were determined 
with a Coulter S counter on venous blood anticoagu- 
lated with ethylenediamine tetra-acetic acid, and 
differential white cell counts were done on blood 
films stained with Wright’s stain. Platelet counts 
were determined using a TOA platelet counter 
(PL100). Automated immunoturbidimetric deter- 
mination of immunoglobulins by centrifugal analysis 
was performed.'® Liver function tests were per- 
formed by standard biochemical methods. Mono- 
nuclear cells were isolated on ‘Ficoll-Hypaque’ and 
T lymphocyte subsets defined using monoclonal 
antibodies T4 and T8 by an indirect immunofluor- 
ecence, according to the manufacturer’s instructions 
(Coulter Electronics). Helper lymphocytes would be 
included in those identified by T4 and suppressor 
lymphocytes with those identified by T8. Results 
were finally expressed as T4:T8 ratios. 


Results 


Values for total white cell, lymphocyte, and platelet 
counts, and T4:T8 ratios for each patient group are 
shown in the Table. Boys with severe haemophilia A | 
in the higher treatment group had significantly. lower 
total white cell counts (P<0-02), lymphocyte counts 


Table White cell, lymphocyte, and platelet counts and T4:T8 ratios in control and patient groups (values 


expressed as mean (SEM)) 





Groups studied No Total white Lymphocyte Platelet T4:T8 ratio 
cell count court comm 
(x 10H) {x 10°) (x 1) 
Controls 25 6-75 (0-40) 2-87 (0-59) 274 (19) 2-05 (0-2) 
Severe haemophilia A: 
(i) High treatment group (> 25 000 U FVIII/year) 14 4-9 (0-44)tt 2-22 (0-24)* 157 (14)t 0:90 (0-14)t 
(ii) Low treatment group {<25 000 U FVIll/year) z3 6-83 (0-6) 4-37 (049) 265 17} 1-7§ (0-22) 
Mild haemophilia A 17 6-23 (0-3) 3-06 (0-26) 232 (18) 1-56 (0-15) 
Haemophilia B and factor X deficiency: (treated with 7 } 5-66 (0-61) 2-58 (0-49) 226 (27) 1-60 (0-17) 
NHS prothrombin complex concentrate) 2 
Others: 
Von Willebrand's disease and combined factor V and 9 } 5-68 (0-39) 2-96 (0-26) 198 (15} 1-67 (0-12) 
VIII deficiency (cryoprecipitate only) 6 





Significantly different from controls *P<0-95 +P<0-001 ¢P<0-01. 
FVT =factor VII. 
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(P<0-01; Fig. 1), platelet counts (P<0-001; Fig. 2), 
and T4:T8 ratios (P<0-01; Fig. 3) than those in the 
lower treatment group. Eleven of the higher treat- 
ment group had an inversed T4:T8 ratio, associated 
with lymphopenia in three, and thrombocytopenia 
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inhibitor patients. — — R i 
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Fig.3 74:78 ratios for subjects in control and diagnostic 
groups. 
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mhiblior patients. 
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in eight. Despite seven patients in the lower 
treatment group having inversed T4:T8 ratios, 
associated with thrombocytopenia in two cases, 
none had lymphopenia. The lower treatment group, 
unlike the higher treatment group, did not differ 
significantly from controls. When each of the 
following patient groups (lower treatment severe 
haemophilia A, mild haemophilia A, prothrombin 
complex treated, and cryoprecipitate treated) were 
compared with each other, no significant differences 
were obtained for total white cell, lymphocyte, and 
platelet counts, and T4:T8 ratios. 

The quantity of factor VIII concentrate adminis- 
tered to the patients with severe haemophilia A 
(expressed as mean yearly usage) as a group, 
showed a significant inverse correlation with total 
white cell count (P<0-001), lymphocyte counts 
(P<0-001; see Fig. 4), platelet counts (P<0-001; see 
Fig. 5), and T4:T8 ratios (P<0-01). Usage of factor 
VIH in the year before the study or total units of 
factor VIII received also correlated significantly 
with these parameters. Recorded abnormalities did 
not correlate with age. 

Twenty of 37 patients with severe haemophilia A 
had hypergammaglobulinaemia (when compared 
with age related reference values). This related to 
low T4:T8 ratios (P<0-025; x), low platelet counts 
(P<0-025; x°), and the higher treatment group 
(P<0-01; x7). Twenty of 37 patients with severe 
haemophilia A had raised aspartate and alanine 
transaminases, which did not relate to higher or 
lower treatment groups, haematological, or im- 
munological values. 
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Fig. 5 S comparing platelet count and mean 
annual treatment 


Two of 17 patients with mild haemophilia A had 
inversed T4:T8 ratios, one associated with hyper- 
gammaglobulinaemia and thrombocytopenia. Both 
had recently received factor VIII concentrates. 
Patients treated exclusively with cryoprecipitate in 
this group and in other groups (von Willebrand’s 
disease and combined factors V and VIII deficiency) 
had normal results, apart from two patients with von 
Willebrand’s disease who had only hypergammaglo- 
bulinaemia. They had both recently received large 
quantities of cryoprecipitate. 

One patient with haemophilia B, in the group 
treated with prothrombin complex concentrate, had 
hypergammaglobulinaemia only. All other haema- 
tological and immunological results in this group 
were normal. Three of nine of these patients had 
raised transaminases. 

Four of five high responders and the two low 
responder factor VIII inhibitor patients with 


haemophilia A had inversed T4:T8 ratios. One of 
these had associated lymphopenia, and two of the 
high responders and one of the low responders had 
thrombocytopenia. 

One patient with severe haemophilia A, although 
well, was noted to have lymphadenopathy and 
splenomegaly at the time of the study. He had 
an inversed T4:T8 ratio, thrombocytopenia, and 
hypergammaglobulinaemia. 


Discussion 


Haematological and immunological abnormalities 
have been described in asymptomatic patients with 
haemophilia A. These include inversed T4: T8 
ratios,” > lymphopenia and thrombocytopenia,” and 
hypergammaglobulinaemia.* é Among the boys with 
severe haemophilia A in this study, we have found 
similar findings. In addition, however, we have 
shown a significant inverse correlation between the 
quantity of factor VIII concentrate administered 
and T4:T8 ratios, total white cell, lymphocyte, and 
platelet counts. Significant differences in these 
immunological and haematological values were 
found between the higher treatment group (mean 
treatment greater than 25 000 U/year) and the lower 
treatment group (less than 25 000 U/year). Hyper- 
gammaglobulinaemia was significantly associated 
with low T4:T8 ratios, low platelets, and the higher 
treatment group. In these patients with severe 
haemophilia A, increasing abnormalities are associ- 
ated with increasing usage of factor VIII concen- 
trates. As all these patients had received both NHS 
and commercial factor VIII, we were unable to 
ascribe observed abnormalities to type of concen- 
trate. 

The pathogenesis of these immunological abnor- 
malities is not known. A transmissible agent, 
possibly viral, in factor VIII concentrates has been 
suggested.!? The recipients of factor concentrates 
are known to be at increased risk from a large 
number of viral infections, including Epstein-Barr 
virus, cytomegalovirus, 20 hepatitis B and non-A non- 
B hepatitis,” and serum parvo-like virus. 2 Altera- 
tion of lymphocyte populations is a known sequelae 
of infection with the first two of these viruses,” 
and serum parvo-like virus has been suggested as a 
possible cause of the altered T cell populations seen 
in haemophiliacs, as it is present in factor VIL 
concentrate” and animal parvoviruses are known to 
infect lymphocytes.” Increasing usage of factor VIII 
concentrate seems to increase the risk of exposure to 
the lymphadenopathy associated virus or human T 
lymphotropic virus type OI.” As the former is 
lymphotropic, it would be expected to have effects 
on cellular immunity, including lymphocyte popula- 
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tions, and may be a relevant factor in the immuno- 
logical abnormalities we have observed. 

Hypergammaglobulinaemia is a recognised find- 
ing in some patients with asymptomatic severe 
haemophilia A.*® Noticeable abnormalities of B 
cell lymphocyte activation and immunoregulation 
suggestive of viral infection have been described in 
homosexual men with AIDS,” and similar mechan- 
isms may cause the hypergammagiobulinaemia seen 
in haemophiliacs. B cell polyclonal activation may 
be responsible for the increase in circulating im- 
mune complexes in homosexual men,” some of 
whom have thrombocytopenia,” 
bocytopenia that we and others® ° '’ have observed 
in haemophiliacs. The possible relation between 
disordered immunity and circulating factor VIL 
inhibitors remains unclear, but all six of our patients 
with severe haemophilia A and inhibitors had 
inversed T4:T8 ratios. The pathogenesis of altered 
T4:T8 ratios in these haemophiliacs may be different 
or the same as for non-inhibitor patients and 
requires further study. 

Patients treated with prothrombin complex con- 
centrates have generally been reported as having 
normal immunological studies, 16 and our patients 
treated with NHS factor IX concentrates (haemo- 
philia B and factor X deficiency) have normal T4:T8 
ratios, lymphocyte counts, and platelet counts. As 
prothrombin complex concentrates are made from 
cryoprecipitate depleted plasma (and the cryo- 
precipitate used for factor VIII concentrates), it is 
difficult to explain all of the observed immunological 
differences between patients with severe haemo- 
philia A and those with haemophilia B purely by the 
transmission of an infectious agent, unless it is 
selectively removed in the cryoprecipitate, or is 
inactivated during the subsequent preparation of the 
prothrombin concentrate. 

Some patients, however, treated with prothrom- 
bin complex concentrates have been shown to have 
abnormal T4:T8 ratios,® ? !* and the finding that 
small numbers of patients with haemophilia B 
treated with factor IX concentrates were negative 
for lymphadenopathy associated virus antibody (and 
had normal cellular immunity) needs clarification.” 

It has also been suggested that repeated antigenic 
challenge by factor VIII concentrate may cause the 
observed immunological abnormalities.” Differ- 
ences in the fractionation procedures may lead to 
immunochemical differences between factor VIII 
and prothrombin complex concentrates, and dif- 
ferences in the concentration of the HLA related 
protein B, microglobulin have been implicated.” 

Whether the immunological and haematological 
changes seen in asymptomatic haemophiliacs are 
secondary to a transmissible agent, repeated anti- 


and the throm-. 


genic exposure, or a combination of mechanisms 
remains unclear. The importance of these changes ts 
as yet unknown. Repeated prospective evaluation 
may clarify if progression to more severe immu- 
nological deficiency states and illness, as seen 
in homosexuals,” 3 will occur in haemophiliacs 
receiving factor concentrates, as a few deaths 
presumed to be due to AIDS have been recorded in 
patients with haemophilia A.“ * The regular 
documentation of haematological parameters may 
also be of relevance to treatment failure as bleeding 
may arise not from factor VIII deficiency, but from 
the thrombocytopenia. 
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Commentary 


J S LILLEYMAN 
Children’s Hospital, Sheffield 


At the time this paper goes to press the haemophi- 
liac’s world is in turmoil. After the widespread 
introduction of large pool, freeze dried factor VIII 
concentrate over 10 years ago, replacement treat- 
ment in haemophilia has become relatively simple 
and efficient. Many patients are now on home 
treatment and there is little doubt that the quality of 
life for them has improved enormously as a result. 
But at what price? First there was (and still is) a high 
incidence of transfusion related chronic hepatitis,! 2 
but now that problem, serious enough one might 
think, has been totally eclipsed by the more dra- 
matic prospect of transfusion transmitted acquired 
immune deficiency syndrome (AIDS). AIDS was 
first described in a haemophiliac from the United 
States in 1982° and by the close of 1984 had been 
noted in a further 51.* At the time of writing, 
however, only three—all adults—have developed 
the disease so far in the United Kingdom. The 
apparently higher incidence in the United States has 
been supposed to be due to a higher infection rate in 
the paid donors giving plasma for American factor 
VHI. If this is so, any difference is likely to be 
temporary, as much of the American product has 
been (and still is) used in the United Kingdom 
despite a large increase in home produced material. 
Furthermore at least one batch of UK concentrate 
has proved to be contaminated. 

Almost as worrying as the small numbers who 
have developed the full blown syndrome is the 
greater prevalence of what might be described as 
AIDS related phenomena. Some of these are 
clinically symptomatic disorders with lympha- 
denopathy, weight loss, fever, or diarrhoea and are 
generally referred to as AIDS related complex 
(ARC) syndromes. Others are merely laboratory 
abnormalities, and include the lymphopenia, T4 
lymphocyte reduction, reversed T4:T8 ratios, and 
thrombocytopenia described here by Beddall et al. 
Though not previously shown so clearly, as might be 
expected these abnormalities seemingly correlate 
with the degree of exposure to factor VIII concen- 
trate, and over three quarters of the heaviest 
consumers in this study have been found to have 
some objective immune disturbance. A worrying 
statistic indeed as the report deals only with 
children. 

At the same time as studies of non-specific 
haematological and immunological abnormalities 
have been carried out, over the last few months it- 


536 Beddall, Al-Rubei, Williams, and Hill 


has also been discovered that a large number of UK 
haemophiliacs (currently around a third) have anti- 
bodies to a putative causative virus of AIDS, human 
T lymphotropic virus type DI, HTLV I1.* In the 
United States the figure may be as high as 90%.‘ 
Not only that, but evidence from retrospective 
studies would suggest that HTLV III seroconversion 
is a fairly recent event, at least in Europe where 
most haemophiliacs were HTLV III antibody nega- 
tive before 1981.° It is less clear whether the non- 
specific immunological and haematological abnor- 
malites described in this paper are similarly recently 
acquired, or indeed whether they are AIDS specific. 
Unlike those based on serology, retrospective 
studies cannot be done, so the clinical importance of 
lymphopenia, reversed T4:T8 ratios, and thrombo- 
cytopenia must await the passage of time, as the 
authors point out. So must the significance of HTLV 
III seropositivity, it has to be stressed, for it is not 
yet apparent how many patients with it will develop 
any overt disease. 

In the meantime for the treatment of childhood 


bleeding disorders it would seem prudent to avoid 
large pool blood products where possible, and 
to use heat treated factor VII concentrate (heat is 
thought to inactivate the AIDS virus)* in those 
haemophiliacs without antibodies to HTLV MHI. It 
should also be remembered, however, that severe 
haemophilia is itself a life threatening problem as 
well as a potentially crippling disability. 
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Raynaud’s disease 


E C BURNS, D B DUNGER, AND M J DILLON 
Hospital for Sick Children, Great Ormond Street, London 


SUMMARY We report five children who presented with Raynaud’s disease in whom we could 
find no clinical, haematological, or immunological evidence of a collagen disorder. Oral 
phenoxybenzamine proved useful for maintenance treatment in most, with infusions of 
prostacyclin, nitroprusside, and ketanserin during acute attacks. 


Raynaud’s syndrome indicates reversible, intermit- 
tent pallor or cyanosis, or both, of the fingers or toes 
in response to cold or stress, and is rare in 
childhood. In severe cases the ischaemia may lead to 


areas of infarction in the hands and feet. According. 


to current nomenclature, the term Raynaud’s dis- 
ease describes idiopathic Raynaud’s syndrome 
whereas the term Raynaud’s phenomenon indicates 
that the condition is secondary to another disease. 
In childhood, Raynaud’s phenomenon is generally 
associated with a collegen disorder and is more 
common than the idiopathic disease.! The first 
description of Raynaud’s disease in children was 
published in 1967, although earlier adult series 
included patients whose symptoms began in child- 
hood,’ * and there have been a limited number of 
reports since.>~’ 

In adults with apparent Raynaud’s disease, 
certain haematological and immunological para- 
meters have been shown to be associated with the 
development of a collagen disorder,’ and a variety 
of drugs have recently been used with effect;? but 
there remains little information about the prognosis 
and treatment in children. We describe five children 
with Raynaud’s disease and discuss their investiga- 
tions, treatment, and progress. 


Methods 


Platelet aggregation titres were determined using a 
method adapted from that of Penttinen and 
Myllyla.'° The aggregations seen with the patients’ 
samples are expressed as titre X log, of control 
samples. ‘Spontaneous’ platelet aggregation was 
looked for in patients’ platelet rich plasma that had 
been stirred without the addition of plateiet agonists 
in a Payton Dual Channel aggregometer. The 
findings were confirmed by examining an aliquot 
microscopically. 
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The thermography was carried out by Dr E D 
Cook. Abnormal vasospasm was detected using 
infrared thermography after mild cold stress, and 
arterial photoplethysmography was used to obtain 
further quantitative assessment of digital circula- 
tion.!! 2 


Case Reports 
Patient I 
In January 1980 a 7 year old girl presented with a 
two year history of winter chilblains affecting her 
right foot predominantly and a month’s history of 
cold right toes with the development of areas of 
necrosis on the tips of the first two. She is of Asian 
Origin and was born in this country after an 
uneventful pregnancy, and a delivery at term by 
caesarean section because of breech presentation. 
Her birthweight was 2-34 kg. There was nothing of 
importance in her past or family medical history. 
She was short with a height and weight below the 
3rd centile. She had normal peripheral pulses but 
some limb asymmetry, her right arm being larger 
than her left and her left leg longer than her right by 
4-0 cms. She had a single café au lait spot. Her 
skeletal survey showed various spinal anomalies 
including spinal dysraphism of the sixth and seventh 
cervical vertebrae and partial fusion of these ver- 
tebrae on the right. In addition there was partial 
fusion on the left of the fifth and sixth thoracic 
vertebrae. A myelogram was normal. The combina- 
tion of the spinal anomalies and asymmetrical limbs 
suggested a diagnosis of neurofibromatosis but there 
was no other evidence of the condition. 
Thermography showed that she had adequate 
limb vascularisation and there was no evidence of 
arterio-venous shunting. Cold stress produced an 
abnormal vascular response consistent with 
Raynaud’s syndrome. The vasoconstriction of the 
digital arteries was most noticeable in the right foot, 
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where the pressure drop between the posterior tibial 
and digital vessels of the first toe was of the order of 
20 mm Hg. 


Patient 2 

In February 1982 a 9 year old boy presented with a 
three month history of Raynaud’s syndrome affect- 
ing his feet predominantly. Three weeks previously 
he had developed necrotic areas on the tips of the 
right second and left fourth and fifth toes. In other 
respects he was healthy and there was nothing of 
relevance in his birth or past history. He was born in 
the UK. His father is Asian and remembers suf- 
fering from Raynaud’s syndrome during his first 
few winters in Europe; mother is Caucasian. His 
sister later presented with Raynaud’s syndrome 
(patient 4). 

Physical examination was unremarkable apart 
from the cold hands and feet and necrotic toe 
lesions. His pulses were normal. Thermography 
showed normal limb vasculature but cold stress 
initiated vasospasm in the digits and toes. 


Patient 3 

This 9 year old boy presented in July 1982 with a 
three year history of Raynaud’s syndrome affecting 
his hands and feet in the winter months. During cold 
weather small necrotic areas would occur on the tips 
of his fingers and toes. His birth history and past 
history were normal. His parents are Asian; he was 
born in this country but lived in India from 18 
months to 5 years of age. He had no symptoms of 
Raynaud’s syndrome while in India. His parents and 
two siblings are healthy. Examination was normal 
apart from his cold hands and feet, ulcer scars on his 
finger tips, and a left cataract (secondary to previous 
non-accidental injury). Thermography showed 
changes of Raynaud’s syndrome with a fall of 40 to 
65 mm Hg between the main vessels of the upper 
and lower limbs and the digital arteries indicating 
severe vasoconstriction in the small arteries. 


Patient 4 

This 11 year old girl, the sister of patient 2, 
presented in February 1983 with a history of 
Raynaud’s syndrome during the previous two 
months, she had also developed patches of necrosis 
on the tips of her first four right toes but she was 
otherwise healthy and there was nothing of import- 
ance in her birth or past medical history. Her father 
is Asian and her mother Caucasian. Examination 
showed no abnormality apart from her cool hands 
and feet and toe ulcers. Thermography showed 
changes typical of Raynaud’s syndrome. 


Patient 5 

In October 1983, a 5 year old Caucasian boy 
presented with a 10 day history of pain and blueness 
of his fingers and of necrosis of his right fourth and 
left second and fourth finger tips. There was no 
known history of cold exposure. There was nothing 
of importance in his birth, past, or family medical 
history except that a number of father’s relatives had 
suffered from lymphomas. On examination his 
hands were noted to be cool, he had small necrotic 
lesions on his finger tips and his pulses were normal: 
no other abnormality was noted. Thermography 
showed normal pressures in the palmar arches but a 
gradual fall off along the digital vessels; cold stress 
initiated vasospasm and the limb vasculature was 
normal. 


Investigations. All patients had normal haematolo- 
gical indices on hospital admission and at follow up. 
Their indirect Coombs’ tests, cold agglutinins, 
cryoglobulins, plasma fibrinogen, and plasma vis- 
cosity were estimated on admission and were normal 
apart from three who had slightly low plasma 
viscosity values (patient 2, 1-09 cp; patient 3, 1-22 
cp; patient 4, 1-3 cp; normal range 1-5 to 1-75 cp) 
and two whose plasma fibrinogen concentrations 
were low (patient 2, 1-8 g/l; patient 3, 1-2 g/l; normal 
range 2 to 4 g/l). No patient had an abnormality of 
immunoglobulins and all had negative rheumatoid 
factors, antinuclear factors, and autoantibody 
screens. All children had normal C3 values but four 
had slightly raised values of C4 (patient 2, 94 mg/100 
ml; patient 3, 152 mg/100 ml; patient 4, 94 mg/100 
ml; and patient 5, 92 mg/100 ml: normal range 20 to 
65 mg/100 ml). Four patients had raised platelet 
aggregation titres. In three (patients 2, 3, and 4. x 3 
log, control) this test was performed while they were 
asymptomatic and was mildly abnormal. In the 
fourth (patient 1, x 6 log» control) it was raised 
during an acute attack, but when she was asymp- 
tomatic it was normal. In only one patient (patient 
1) was spontaneous platelet aggregation noted and 
this was during an acute attack. 


Treatment and progress. Details of the various drugs 
used in the treatment of these children are given in 
the Table. Three of the children (patients 2, 3, and 
4) responded to oral phenoxybenzamine. Their 
necrotic lesions slowly healed and they became 
asymptomatic. They have remained on treatment 
for 29, 25, and 18 months respectively, and are well. 

The first patient (patient 1) also responded to oral 
phenoxybenzamine initially, and her hands and feet 
became warmer and her toe lesions healed. She 
remained on phenoxybenzamine for three years 
until she went to India on holiday and the drug was 


Table Details of treatments used in patients 
with Raynaud's disease 


es 


Drug Dose Frequency Route 
ees 
Phenoxybenzamine 0-25-1-0 mg/kg 

per day & hourly Oral 
Ketanserin 3 mg/kg per day & hourly Oral 
Nifedipine 1 mg/kg per day 6 hourly Oral 
Salicylate 2:5 mg/kg per 

alternate day — Oral 
Dipyridamole 5 mg/kg per day 8 hourly Oral 
Prostacyclin 4-20 ng/kg 

per min — iv 
Nitroprusside 0-5-5-0 ug/kg 

per min - IV 
Ketanserin 0-2 mg/kg per hr - iv 
CLIIS 347 500ug 12 hourly Trans- 


dermal 





stopped. On her return to the UK she remained 
well, off treatment, until October 1983 when the tips 
of the second, third, fourth, and fifth toes of her 
right foot became blue and swollen after dancing 
barefoot on a cold floor. The phenoxybenzamine 
was restarted but the toe lesions deteriorated. 
Improvement was noted during a short prostacyclin 
infusion (four hours) and was maintained during an 
infusion of nitroprusside (48 hours). Oral salicylates 
and dipyridamole were also given because her 
platelets showed mild spontaneous aggregation and 
her platelet aggregation titre on hospital admission 
was raised (although not subsequently). Her hands 
and feet became warmer and her toe lesions 
gradually healed. The antiplatelet treatment was 
continued for two months. She is now maintained on 
phenoxybenzamine and remains well 4-5 years after 
diagnosis. 

Oral phenoxybenzamine was not effective in the 
acute management of the last patient (patient 5). 
Infusions of prostacyclin and nitroprusside pro- 
duced transient clinical improvement, but a sus- 
tained response was only obtained with a combina- 
tion of iv followed by oral ketanserin and oral 
nifedipine. Once the lesions had begun to heal he 
was started on transdermal prostaglandin analogue 
(CL115,347,Cyanamid—kindly provided by Dr E D 
Cook). Over the subsequent six months he was 
weaned off the oral medications and is now main- 
tained on the prostaglandin analogue. Ten months 
after diagnosis, he remains well. 


Discussion 


These children all presented with Raynaud's syn- 
drome of sufficient severity to cause ischaemic 
changes to their fingers or toes. In four the 
symptoms were precipitated by cold and in the fifth, 
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the boy who was too young to give details of the 
history himself (patient 5), this also seemed likely. 
In retrospect, stress may have been a contributory 
precipitating factor in the child who later suffered a 
non-accidental injury (patient 3). Four of our 
patients are of Asian origin and developed symp- 
toms of Raynaud’s syndrome only while they were 
in the UK. We are not aware of any increased 
incidence of Raynaud’s disease on the Indian 
subcontinent or among the Asian population of this 
country. Simple enquiries did not disclose that any 
ergot-containing medicines or foods had been used 
by the families of these children. Certain features of 
patient 1 suggest a diagnosis of neurofibromatosis. 
Involvement of the heart and aorta, renal, carotid, 
and other arteries may occur in that condition’ and 
Erickson et al described two sisters with neurofibro- 
matosis and intracranial arterial occlusive disease. '* 
We, however, were unable to show any large vessel 
disease in our patient and as far as we are aware, 
neurofibromatosis has not been previously reported 
in association with Raynaud’s syndrome. 

Raynaud’s syndrome is a well recognised present- 
ing feature of collagen disorders in childhood, 
particularly mixed connective tissue disease, but it is 
generally not an isolated symptom and serological 
evidence of the underlying disorder is usually found. 
From adult studies it seems unlikely that a patient 
with isolated Raynaud’s syndrome will develop a 
collagenosis if there is no suggestion of this within 
12 months of presentation.'° All but one of our 
patients have been followed up for longer than a 
year, none have developed clinical evidence of a 
collagen disorder, and their immunological studies 
remain normal, apart from four with high normal 
serum C4 value. 

The presence of circulating immune complexes, 
spontaneous platelet aggregation, and fibrinolytic 
activity have been shown to correlate well with 
Raynaud’s phenomenon secondary to a collagen 
disease in adults.* Spontaneous platelet aggregation 
was observed in one of our patients (patient 1). She 
also had a raised platelet aggregation titre during an 
acute attack, although not subsequently. Three 
other children had slightly raised platelet aggrega- 
tion titres, two had slightly low plasma fibrinogen 
concentrations, and three low plasma viscosity 
values. The latter observations contrast with the 
hyperfibrinogenaemia and raised viscosity values 
that have been reported in adults with Raynaud’s 
phenomenon. The importance of the findings in the 
absence of evidence of a collagen disorder is 
unclear. It seems appropriate for our patients to be 
diagnosed as having Raynaud's disease at present, 
although they clearly require careful follow up and 
could develop a collagen disease later. 
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The plethora of drugs used in Raynaud’s disease 
is a reflection of the difficulties of treatment and 
of the limited understanding of the condition’s 
pathophysiology. Raynaud himself considered the 
attacks to be due to excessive sympathetic activity’’ 
whereas Lewis’? found that the digital vessels were 
unusually reactive to cold and attributed the condi- 
tion to a local abnormality within the vessel wall. 
Recently Lafferty and colleagues proposed that 
Raynaud’s disease occurs because of a fault in the 
local histaminergic vasodilating system, which is 
itself under sympathetic control. If this is so it 
would help to explain the conflicting theories of 
Raynaud and Lewis and some of the other findings 
in Raynaud’s disease, such as the non-specific 
immunological changes, the platelet abnormalities, 
and the reduced prostacyclin synthesis. Histamine is 
known to play a central role in suppressing the 
immune response and is also partly responsible for 
liberating prostacyclin from the endothelium. 

Vasodilators, either acting via the sympathetic 
nervous system as a-adrenergic blockers or by 
directly relaxing smooth muscle, have proved useful 
in many patients with Raynaud’s syndrome. Oral 
phenoxybenzamine was beneficial in four of our 
patients but in the acute stage of the illness did not 
appreciably help the two with the worst disease 
(patients 1 and 5). Both children were subsequently 
given infusions of prostacyclin and nitroprusside. 
These drugs are potent vasodilators and .prosta- 
cyclin also inhibits platelet aggregation. Recently it 
has been suggested that decreased prostacyclin 
production by the vessel wall endothelium plays a 
part in the development of Raynaud’s syndrome and 
studies in adults have shown that intravenous 
prostacyclin reduces the frequency and duration of 
ischaemic attacks.” In our patients prostacyclin and 
nitroprusside seemed to be helpful and one is now 
being successfully managed with a transdermal 
prostaglandin analogue. Antiplatelet treatment has 
also been advocated in Raynaud’s syndrome as 
there is evidence that immunologically mediated 
endothelial damage and platelet activation contri- 
bute to the vascular disease.*! Patient 1 received 
standard antiplatelet treatment (salicylates 
and dipyridamole) but it is unclear how much this 
affected her recovery as she was also given a 
nitroprusside infusion when these medications were 
introduced. Two other vasodilators, nifedipine and 
ketanserin, were used in patient 5. The former is a 
calcium channel blocker and has been employed 
with varying degrees of success in adults with 
Raynaud’s syndrome” and the latter is a serotonin 
antagonist. Intravenous ketanserin was associated 
with considerable clinical improvement, but as the 
nifedipine was started while he was receiving ketan- 


serin it is difficult to comment on the effect of this 
drug. From the experience with our patients, oral 
phenoxybenzamine seems to be useful for main- 
tenance treatment of Raynaud’s disease, and in the 
doses employed was not associated with any adverse 
side effects. In an acute attack we would suggest that 
infusions of prostacyclin, nitroprusside, or ketan- 
serin be considered. 


We are grateful to Dr E D Cook of St Bartholomew’s Hospital, 
London for carrying out the thermography and to Mr T Noakes of 
The Hospital for Sick Children, London for performing the platelet 
function tests. We thank Cyanamid for supplying the prostaglandin 
analogue. 
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Fifty years ago 
Proceedings of the Eighth Annual General Meeting of the British Paediatric Association 
Arch Dis Child 1935;10:208 


The punishment of children. Dr Hugh Ashby opened a discussion on this topic at 8.30 pm on May 3rd 1935. 


‘Any punishment that is given by an adult, he said, should be prompt and calculated to the intelligence of the child. 
Punishment thoughtlessly and haphazardly applied will not act as a deterrent, and too mild a punishment has no effect as 
this leads to the spoilt child who has only got to make a fuss and he gets all he wants. A simple practical threat, that a child 
knows can and will be carried out, is always effective. Punishment at boy’s schools used to be too severe—this has now 
changed as masters have become more understanding and better teachers. The better the master the less punishment he 
has to administer. It is far better to reward good conduct than to punish bad conduct. This line of action has proved a 
great success even at an institution like Borstal. Any punishment that has to be administered must be distasteful to the 
boy and above all he must not be deprived of exercise. The old idea of making a boy write out so many lines should be 
given up and some form of exercise like drilling instead of playing games should be substituted. Corporal punishment 
should be reserved for very serious offences only’. 


(Hugh Ashby was a founder member of the British Paediatric Association, and its President in 1949. Like his father, he 
was on the staff of the Royal Manchester Children’s Hospital, and also of the Salford Royal Hospital. Donald 
Winnicott—paediatrician and child psychiatrist, was among others who took part in the subsequent discussion. His 
contribution, alas, was not recorded. PAMELA A DAVIES.) 
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Neonatal septicaemia 
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SUMMARY A total of 410 proved cases of neonatal septicaemia from seven Finnish hospitals seen 
between 1976 and 1980 were reviewed. The annual incidence of neonatal septicaemia was 3 per 
1000 births, and overall mortality was 23%. Onset was early in most patients. Symptoms of 
septicaemia occurred within the first 24 hours of life in 44% and within the first week of life in 
90%. In the very early onset disease (within 24 hours) mortality was 30% , compared with 17% in 
all other cases. Group B streptococcus was the leading cause in very early onset disease (52%) 
but mortality from infection with this organism was similar to that in other very early onset cases. 
It is concluded that very early onset neonatal septicaemia, probably of intrauterine origin and 
caused by group B streptococcus in one half of the cases, constitutes the major form of neonatal 


septicaemia in Finland and should receive the highest priority in preventive measures. 


Neonatal septicaemia remains a major problem in 
perinatology and paediatric infectious disease. In 
the past few years attention has been focussed on 
the growing role of group B streptococcus in 
neonatal septicaemia in the United States and in 
Europe.'* Based on an attack rate of 1-3 per 1000 
live births and a mortality rate of 55% and 23% for 
early and late onset infections respectively,’ Baker 
estimated that approximately 6000 deaths attri- 
butable to group B streptococcus would occur in the 
United States each year.” Thus early onset group B 
streptococcal infection is more common and carries 
a greater risk than the late onset form. Late onset 
disease, however, which accounts for some 30% of 
all group B streptococcus infections in the United 
States and United Kingdom,” > may represent a 
particular problem as it is associated with a high 
incidence of meningitis.” The division line between 
early and late onset neonatal septicaemia has usually 
been at 5 or 7 days of age,” although some authors 
have preferred to group cases according to onset 
before or after the first 48 hours of life.” 

We carried out a five year, multicentre survey of 
neonatal septicaemia in Finland, the purpose of 
which was to evaluate the importance of group B 
streptococcus in relation to other pathogens. We 
paid particular attention to the time of onset of 
disease to differentiate between early and late onset 
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cases, because this is important in determining the 
origin of infection. We also studied the serotypes of 
group B streptococcus isolated, to see if cases of 
early or late onset were associated with different 
serotypes. 


Materials and methods 


The survey included all the five university hospitals 
in Finland (Helsinki, Turku, Tampere, Kuopio, and 
Oulu), the State Maternity Hospital in Helsinki, and 
the Central Hospital of Lahti. These seven hospitals 
covered approximately 43% of all births in Finland. 
Over the five year study period (1976 to 1980) the 
practice of microbiological diagnosis of suspected 
neonatal septicaemia was uniform in the seven 
hospitals; that is, blood and cerebrospinal fluid 
cultures were routinely taken in all such cases. 

Furthermore, access to a microbiological labora- 
tory was good in these hospitals, and it is likely 
therefore that the overall diagnostic accuracy was 
good. 

The patients included in the survey met the 
following two criteria: (1) clinical diagnosis of 
septicaemia Or meningitis within the first 28 days of 
life; and (2) a positive blood or cerebrospinal fluid 
culture, or both. (It turned out that all the patients 
with a positive cerebrospinal fluid culture also had a 


positive blood culture.) The medical records of all 
these patients were available for review and the 
relevant information from these was transferred to 
identical forms in all seven hospitals. Only informa- 
tion that was uniformly and reliably available from 
all the hospitals was collected; we chose not to 
analyse clinical laboratory data in this retrospective 
survey. 

Most of the blood or cerebrospinal fluid culture 
isolates of group B streptococcus held in the 
laboratories at Helsinki and Tampere were available 
for serotyping. Serotyping was performed at the 
Department of Microbiology, Tampere University 
Central Hospital, with antisera prepared according 
to Jelinkova.’ The specificity of the sera was 
checked by exchanging reference strains and sera 
with the World Health Organisation Collaborating 
Center for Reference and Research on Streptococci, 
Institute of Hygiene and Epidemiology, Prague. 
Many strains, however, reacted with antisera against 
both serotypes Ib and Ic, and therefore these strains 
were grouped together. It was not specifically deter- 
mined if the strains possessed the be protein antigen.” 


Results 


A total of 410 cases of neonatal septicaemia were 
reviewed in the survey. Patients who also had lethal 
congenital malformations (mainly chromosomal 
abnormalities and left heart hypoplasia), which were 
diagnosed but left untreated, were excluded. The 
overall incidence of neonatal septicaemia in the area 
and time covered was 3-02 per 1000 live births, and 
the annual variation was from 2-64 to 3-50 per 1000 
with no trend towards increase or decrease over the 
five year period. 

A complete list of bacterial pathogens is given in 
Table 1. Although a total of 27 different bacteria 
were implicated as causative organisms, only three 
accounted for a major share in the aetiology: group 
B streptococcus 32%, Staphylococcus aureus 22%, 
and Escherichia coli 20%. All the remaining 24 
bacteria accounted for one fourth of the total cases 
and these were taken as a fourth aetiologic group in 
the analyses, in the realisation that the group was 
very heterogeneous indeed. Ninety three patients 
died, making the overall mortality 23%. 

The onset of symptoms and its relation to 
mortality of neonatal septicaemia is illustrated in 
Fig. 1. Almost half the infants had symptoms 
occurring within the first 24 hours of life, which in 
many cases meant immediately after birth, and this 
group had the highest mortality (30%). Infants 
suffering septicaemia in the first day of life were 
clearly separable from the remainder and there was 
no apparent division line in incidence or mortality 
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Table 1 Blood culture isolates from 410 cases of 
neonatal septicaemia in 7 Finnish hospitals between 1975 
and 1980 


Bacteria No (%) 
es 
Group B streptococcus 130: (32) 
Staphylococcus aureus 90 (22) 
Escherichia coli 81 (20) 
Staphylococcus epidermidis 16 
Streptococcus faecalis 15 
Listeria monocytogenes 9 
Klebsiella 8 

Alfa haemolytic streptococci 7 
Peptostreptococet 4 
Proteus 4 


Enterobacter cloacae 
Salmonella typhimurium 
Acinetobacter 
Haemophilus influenzae 
Diphtheroides 
Bacteroides fragilis 
Clostridium sp 
Propionibacter 
Moraxella 

Aecrobacter 

Bacillus subtilis 
Pseudomonas aeruginosa 
Salmonella newport 
Streptococcus pneumoniae 
Streptococcus bovis 
Group C streptococcus 
Group D streptococcus 
Mixed infection 


(27) 
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Fig. 1. Distribution of 410 blood culture positive 
cases of neonatal septicaemia in relation to the 
onset of symptoms. 


Open columns represent the number of cases and black columns the number of 
deaths. 
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later (Fig. 1). We then divided the cases conven- 
tionally into those with symptoms occurring within 
the first week (early onset) or during the second to 
fourth weeks (late onset) of life (Table 2). 

In ‘cases presenting within the first 24 hours of life, 
group B streptococcus was the major causative 
organism, with E coli second and S aureus third 
(Table 2). There were seven cases (4%) caused by 
listeria and in the remaining 40 cases a large number 
of bacteria were implicated. Septicaemia with onset 
in the first 24 hours carried a higher mortality than 
the later onset disease (30% v 17%, P<0-001), but 
mortality from very early onset disease was not 
dependent on the causative organism. In fact 
mortality attributable to each pathogen was directly 
proportional to the aetiologic importance of that 
pathogen; for example group B streptococcus was 
responsible for 52% of the deaths, which equalled 
30% death rate, or exactly the same as in the total 
group (Table 2). 

The aetiologic distribution in cases presenting 
during the first week but after the first 24 hours was 
different from that in the very early onset group, 
and the outcome was dependent on the causative 
organism (Table 2). Group B streptococcus infec- 
tion accounted for only 14% of the cases with zero 


mortality. $ aureus was the most common pathogen. 


in this group, but was associated with a relatively 
low mortality. In contrast, E coli was responsible for 
only 24% of the cases but for 47% of the deaths in 
the group, equalling to 31% mortality. 


The late onset group comprised only 10% of the 
cases (Table 2). Mortality was 22-5%, which is 
actually the same as in all the cases with onset in the 
first week combined. There was one death from 
group B streptococcus infection, but this was the 
only fatality among 37 patients with onset after the 
first 24 hours. 

The ‘profiles’ of the major individual pathogens in 
relation to onset of symptoms and mortality are 
presented in Fig. 2. Group B streptococcus infec- 
tions were characterised by the very early onset: 
71-5% began within the first 24 hours and all but one 
of the deaths were in this group. Most E coli 
infections were also of early onset, but many were 
clustered around days two to four of life. Staph 
aureus infections occurred rather evenly throughout 
the neonatal period, and carried a lower mortality 
than group B streptococcus or E. coli. 

There were 51 cases of meningitis (determined by 
positive cerebrospinal fluid culture). Mortality in 
these cases was 24%, that is the same as in the total 
group. The two most important pathogens were 
group B streptococcus and È coli, which accounted 
for 41% of the cases each. The outcome in these two 
groups was different, however: none of the 21 
patients with group B streptococcus meningitis died, 
whereas E coli meningitis was associated with a 33% 
mortality. 

Low birthweight was associated with high mor- 
tality from neonatal septicaemia (Table 3) and was 
thus another important determinant of poor prog- 


Table 2 Neonatal septicaemia with very early, early, and late onset of disease in relation to causative organisms 


and mortality 
Aetiology . Very early onset Early onset Late onset 
(<24 hrs) (> 24 Ara-7 days (8-28 days) 
No (%) Mortality (%) No (%) Mortality (%) No (%) Mortality (%) 
Group B ococcus 93 (52 28 (30 26 (14) 0 (0) 11 (27) 1 (9) 
Exchivichia coll 26 ae 8 Si 45 (24) 14 (31) 10 (10) 3 (30) 
Staphylococcus aureus 14 (8) 3 (21) 64 (34) 7 (iy) 12 (30) 1 (8) 
Other 47 (26) 15 (32) 55 (23) 9 (16) 7 (17) 4 (57) 
Total 180 (100) 54 (30) 190 (100) 30 (16) 40 (100) 9 (23) 
Table 3 Outcome of neonatal septicaemia in relation to birthweight and causative organisms 
Aetiology Birthweight 
< 1500 g 1506-2500 g > 2500 g 
No Mortality (%) No Mortality (%)} No Mortality (%)} 
Group B streptococcus 15 11 (73) 36 10 (28) wy 8 (10) 
Escherichia coli 15 11 (73) 19 8 (42) 47 6 (13) 
Staphylococcus aureus 9 4 (44) 26 4 (15) 55 3 (5) 
Other 18 12 (67) 21 7 (33) 70 9 (13) 
Total 57 38 (67) 102 29 (28) 251 26 (10) 
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Fig.2 Relation between onset of symptoms and outcome of infection in the four major aetiologic groups of neonatal, 


septicaemia in Finland. 


nosis in addition to early onset of symptoms. While 
the mortality of infants weighing 2500 g or more was 
only 10%, however, they still accounted for 28% of 
all deaths. 

Altogether 43 blood culture isolates of group B 
streptococcus were available for serotyping and 41 
were.typable. The predominant serotypes were Ib or 
Ic, or both, with 28 (65%) isolates. There were no 
cases of type Ia, nine cases (21%) of type II, and 
four cases (9%) of type II. Three of the four isolates 
of serotype I were from cases with meningitis, but 
of early onset. Three isolates came from patients 
with late onset disease; two of them were of serotype I 
bc and one was not typable. 


Di i 
The present survey confirms that neonatal septi- 


caemia is a major problem in perinatology and 
paediatric infectious disease today in Finland. The 


survey also showed epidemiological features of 
neonatal septicaemia that may help direct future 
preventive measures. These findings were made 
because of the large study population which re- 
solved any minor fluctuations and variations be- 
tween hospitals which might have occurred. 

The overall incidence of neonatal septicaemia in 
Finland, 3 per 1000 births, was of the same 
magnitude as that reported from Sweden for the 
years 1974-8, with the claim that the incidence in 
Sweden is increasing.” ° We do not have any 
comparable figures for Finland from previous years, 
but within the five year study period there was no 
apparent trend towards an increase. It will be 
important, however, to continue surveillance of 
neonatal septicaemia to determine the trend. 

Mortality from neonatal septicaemia in Finland 
was found to be relatively low for all the diagnosed 
cases combined, for all patients with group B 
streptococcus septicaemia, and for early and late 
onset disease separately. At the same time, how- 
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ever, it is important to note that even with a 
mortality of 23% and with the present incidence 
there still are approximately 40 to 50 deaths 
annually from neonatal septicaemia in Finland. This 
figure exceeds mortality from any other paediatric 
infectious disease today. 

Very early onset septicaemia was found to be of 
particular importance. The ‘emergence’ or virulence 
of group B streptococcus can hardly alone explain 
the high incidence and poor prognosis of very early 
onset disease. Group B streptococcus was respon- 
sible for only one half of the cases, and the mortality 
was the same as in other cases with very early onset. 
Infection of later onset carried only a 3% mortality, 
Suggesting that group B streptococcus infection is a 
‘manageable’ infection when the host defences are 
better prepared. 

It seems that the outcome of the very early onset 
form of neonatal septicaemia may be determined by 
the intrauterine progression of the infection rather 
than the nature of the pathogen. These infections 
seem to originate from the birth canal, and the 
causative Organism may colonise the infant before 
delivery or, alternatively, may be introduced with 
obstetric examinations or procedures.” In any case, 
it seems (as already suggested by Baker in 1978)!! 
that in many cases intrauterine infection must take 
place well before delivery to allow the infection to 
reach an overwhelming magnitude by the time of 
delivery. Amniotic fluid seems to be ineffective 
against the growth of group B streptococcus,'” 
which may partly explain the enhanced role of this 
pathogen in the very early onset disease. The 
infection route is probably via lungs, and it has been 
shown experimentally that alveolar macrophages 
before birth are unable to restrict the growth of 
group B streptococcus.'’ Thus the infant may be 
born with intrauterine pneumonia, with septicaemia 
and shock either already present or developing 
Shortly thereafter. The management of these 
patients creates a problem far beyond antimicrobial 
treatment. Early and rapid diagnosis may be crucial 
for successful management; this calls for future 
development of intrauterine diagnostic procedures. 

In view of the importance of very early onset 
disease, we would propose that classification into 
three groups based on time of onset of symptoms 
may be justified. By definition the ‘very early onset’ 
disease is likely to have its origin in utero, and is 
therefore separable as one entity. Infections with 
early onset, perhaps up to the age of one week, may 
also originate from intrauterine colonisation, but 
more probably have their origin in the delivery 
process, whereas disease with a later onset may be 
the result of a nosocomial or environmental source 
of infection. 


a 


The distribution of group B streptococcus sero- 
types in neonatal septicaemia in Finland was found 
to be different from that in the United States and 
United Kingdom,’ > perhaps reflecting the predomi- 
nance of early onset and the relative absence of late 
onset disease. In the United States, serotype III is 
responsible for 90% of the late onset cases, which 
constitute one third of the total cases.? In addition 
serotype III is found in one third of the early onset 
cases in these countries.* These results are in 
contrast to the 10% found in the present series. 
Thus, a vaccine against group B streptococcus 
serotype III'* would be of little value in Finland. 
Further studies in Finland should include serological 
surveys to determine if the distribution of group B 
streptococcus serotypes could be correlated with 
prevalence of type-specific antibodies in mothers. 
Identification of at risk mothers could then form the 
basis for future prevention of group B streptococcus 
septicaemia in the newborn. 
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Sleep apnoea profile in preterm infants recovering 
from respiratory distress syndrome 
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SUMMARY Polygraphic recordings were made on 10 preterm infants recovering from respiratory 
distress syndrome and 12 healthy preterm control infants at 40, 52, and 64 weeks’ conceptual age 
to study the influence of respiratory distress syndrome on the development of the sleep apnoea 
profile. Two significant differences were found: infants with respiratory distress syndrome not 
only had a lower incidence of non-obstructive apnoea and periodic breathing at 40 weeks but also 
a persistently higher incidence of obstructive and mixed apnoea at 52 and 64 weeks’ conceptual 
age; the latter finding being related to non-rapid eye movement sleep only. While the lower 
incidence of both types of apnoea at 40 weeks suggests an advanced maturation of respiratory 
drive, the persistence of obstructive and mixed apnoea related to non-rapid eye movement sleep 


may reflect the impact of respiratory distress syndrome on airway structures. 


Prematurity and low birthweight are known to be 
associated with an increased incidence of the sudden 
infant death syndrome (SIDS).' When respiratory 
distress syndrome in preterm infants is complicated 
by bronchopulmonary dysplasia, the risk of sudden 
infant death is reported to be further increased,” 
resulting in a cumulative incidence of up to 3-4%.° 
This increased rate of mortality from sudden infant 
death syndrome in preterm infants recovering from 
respiratory distress syndrome and bronchopulmon- 
ary dysplasia, however, cannot be explained solely 
on the basis of various lung function abnormalities. 
These abnormalities, although more pronounced 
with bronchopulmonary dysplasia, were found in 
preterm infants with and without evidence of this 
disorder after respiratory distress syndrome.* 
Thus, in addition to an impairment of upper and 
lower airways, disturbed or possibly defective 
development of the regulatory mechanisms of 
breathing needs consideration in preterm infants 
surviving respiratory distress syndrome. It has been 
suggested that prematurity per se, reflected in a 
particular and different development of the sleep 
apnoea profile during the first six months of life is 
associated with a maturational delay of respiratory 
drive.” Furthermore, in comparison with preterm 
infants without apnoea, those with apnoea were 
found to exhibit not only immature respiratory 
reflexes but also reduced respiratory centre 
activity.° To study the influence of respiratory 
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distress syndrome on the development of respiratory 
control, which in certain aspects is mirrored by the 
sleep apnoea profile,’ polygraphic recordings were 
obtained at 40, 52, and 64 weeks’ conceptional age 
in two groups of preterm infants—one group who 
were healthy and the other recovering from respira- 
tory distress syndrome. 


Patients and methods 


Infant populations. The study group comprised 10 
preterm infants recovering from respiratory distress 
syndrome, defined by clinical and radiological 
criteria. A synopsis of these infants’ birth character- 
istics is given in Table 1. The parameters of 
mechanical ventilation (expressed as mean and 


Table 1 Birth characteristics of healthy preterm infants 
and those recovering from respiratory distress 


syndrome (RDS) 


Preterm with RDS 
(n=10) 


Healthy preterm 
(n=12) 


Gestational age (wks). 

mean (range) 32 (28-34) 35 (32-36) 
Birthweight (kg). 

mean (range) 1-54 (1-00-2-15) 2-10 (1-73-2-48) 
Apgar score at 5 min=6 6 0) 
Caesarian section 5 4 
Twin birth 4 9 
Sex, boy:girl 3:5 6:6 
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(range)) were as follows: total duration of intuba- 
tion, 16 (3 to 43) days; controlled ventilation, 5-5 (1 
to 14) days; intermittent mandatory ventilation and 
continuous positive airway pressure, 10 (1 to 28) 
days; and inspiratory oxygen concentration exceed- 
ing 0-40, 60 (2 to 336) hours. 

Three of the preterm infants were small for 
gestational age (birthweight below 3rd centile); four 
presented with clinical and echocardiographic signs 
of a patent ductus arteriosus, which was ligated in 
two; seven had received antibiotics because of 
Suspected infection until cultures proved to be 
negative; seven had recurrent sleep apnoea or 
bradycardia, or both, for some days after extuba- 
tion; and two developed bronchopulmonary dys- 
plasia. 

At the time of the first recording all of the 10 
infants were breathing spontaneously and did not 
require supplementary oxygen. None had received 
theophylline or caffeine during the week before the 
first recording. All infants were free of signs of 
intracranial haemorrhage and had normal real time 
ultrasound scans. 

The control group comprised 12 healthy preterm 
infants whose birth characteristics are also shown in 
Table 1. Except for prematurity none had other 
peri- or postnatal complications. The study of this 
control group was also part of a larger project 
which, in some aspects, has been reported 
elsewhere.” Four control infants were lost to follow 
up at 52 weeks (1) and 64 weeks (3), and two 
infants died from SIDS (both were twins, second in 
birth order, and had not at that time been under 
home apnoea surveillance). Informed consent was 
obtained from the parents of all infants included in 
the study. Parents were allowed to feed their infants 
before and occasionally during the recordings. 


Methods. All infants underwent polygraphic sleep 
recordings during at least one complete sleep cycle. 
A detailed description of our recording tech- 
niques has been given in previous reports.> 8 ° First 
recordings were obtained within the week of the 
expected date of delivery, calculated from the first 
day of the mother’s last menstrual period. While at 
40 weeks’ conceptual age recordings were made 
either late in the morning or early in the afternoon: 
at 52 and 64 weeks’ conceptual age all infants were 
investigated at the same time of day; that is between 
8 pm and midnight. 

All recordings were analysed visually and the 
different types of sleep apnoea as well as the 
episodes of periodic breathing were identified in 
relation to sleep states according to established 
criteria described in detail previously.” *!" Undif- 
ferentiated sleep was not evaluated in respect of the 


different apnoea variables, since in most instances it 
was less than 10 minutes of the total sleep time 
recorded. 

Apnoea density was calculated by dividing the 
total amount of a given type of apnoea by the total 
time spent in a specific sleep state multiplied by 100. 
This gave the apnoea density for 100 minutes rapid 
and non-rapid eye movement sleep separately. In 
this way the density of periodic breathing related to 
sleep state was also obtained. 

Duration of the different types of apnoea and 
episodes of periodic breathing were calculated by 
dividing the total time spent in a specific type of 
apnoea or in periodic breathing by the time spent in 
a specific sleep state multiplied by 100. 

Mean duration of a given type of apnoea or 
episodes of periodic breathing was calculated by 
dividing the total duration of apnoeic episodes 
during a specific sleep state by the total number of 
these events. Due to the wide intersubject variation 
and obviously uneven distribution of the apnoea 
variables, the median values and the interquartile 
ranges were calculated for the various apnoea 
measures at the three age levels studied. For 
graphical presentation of the median and interquar- 
tile range the ‘box and whiskers’ graphs of Tuckey!! 
were used. The Mann and Whitney U test! was 
used for statistical comparison between the two 
groups. 


Results 


At 40 weeks’ conceptual age, preterm infants 
recovering from respiratory distress syndrome ex- 
perienced considerably less non-obstructive apnoea 
than the control group. This difference was 
observed in terms of both the density and duration 
of non-obstructive apnoea related to both sleep 
States, but was more pronounced during non-rapid 
eye movement sleep (Tables 2 and 3, Fig. 1). The 
same pattern (with reduced density and duration) 
was also shown for longer episodes of non- 
obstructive apnoea (six seconds or more), but this 
did not, however, reach statistical significance at 40 
weeks’ conceptual age (Tables 2 and 3). At 40 weeks 
the density and total and mean duration of periodic 
breathing were found to be significantly decreased 
in the study group. Moreover, the number of infants 
experiencing periodic breathing at 40 weeks’ con- 
ceptual age was significantly lower in the study 
group, particularly during non-rapid eye movement 
sleep. While only 10% of the study group infants 
showed periodic breathing during non-rapid eye 
movement sleep this type of breathing was experi- 
enced by 50% of the controls (Fig. 2). With regard 
to rapid eye movement sleep at 40 weeks, this ratio 
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Fig. 1 Density of non-obstructive apnoea ( >3 seconds) in 
relation to sleep states and postconceptual age in healthy 
preterm infants and those recovering from respiratory 
distress syndrome. Corresponding data for 12 normal term 
infants included in a former study? are also given for 
comparison. l 

The median and interquartile range are shown by the ‘box and whisker’ graphs 
of Tuckey. |! S=significant at the 0-05 level. 

REM=rapid eye movement; non-REM =non-rapid eye movement. 


was 30:70% for the study and control infants 
respectively. At 52 and 64 weeks, the density and 
duration of non-obstructive apnoea and periodic 
breathing were no longer significantly different 
between the groups (Tables 2 and 3, Fig. 1). Very 
few infants in either group still experienced periodic 
breathing during non-rapid eye movement sleep at 
these ages (Fig. 2). 

With regard to obstructive and mixed apnoea, the 
study group infants exhibited a lower density and 
duration at 40 weeks’ conceptual age than the 
controls. This difference was only observed during 
non-rapid eye movement sleep and did not reach 
statistical significance (Tables 2, 3, and 4). At 52 and 
64 weeks, however, infants recovering from respira- 
tory distress syndrome had significantly more and 
longer episodes of obstructive and mixed apnoea 
than the controls (Tables 2 and 3, Fig. 3). As shown 
in Table 4 the mean duration of obstructive and 
mixed apnoea at 52 and 64 weeks was also signifi- 
cantly longer in the study group. This accounts for 
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Fig. 2 Number of infants in each group who suffered 
episodes of periodic breathing in relation to sleep states and 
postconceptual age. The corresponding data for 12 normal 
term infants’ are given for comparison. 


Bars represent the number of infants with periodic breathing given as a 
percentage of the total number of infants in each group. 
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Fig. 3 Density of obstructive and mixed apnoea 

(=3 seconds) in relation to sleep states and postconceptual 
age in study and control infants and, for comparison, in 
12 normal term infants.” 


The median and interquartile range are shown by the ‘box and whisker’ graphs 
of Tuckey.!! S=significant at the 0-05 level. 
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an even greater number of longer (6 seconds or 
more) episodes of apnoea in this group. At both 52 
and at 64 weeks, differences between density and 
total and mean duration of obstructive and mixed 
apnoea were related to non-rapid eye movement 
sleep only (Tables 2, 3, and 4, Fig. 3). 


Discussion 


The present study shows two main differences 
between the sleep apnoea profiles of healthy pre- 
term infants and those recovering from respiratory 
distress syndrome during the first 6 months after 
normal term. Firstly, there was a lower incidence 
(that is a lower density and duration) of non- 
obstructive apnoea and periodic breathing at 40 
weeks and, secondly, a higher incidence of obstruc- 
tive and mixed apnoea at 52 and 64 weeks’ 
conceptual age in the study group—both findings 
being closely related to non-rapid eye movement 
sleep. Thus, an already remarkably lower incidence 
of apnoea at 40 weeks suggesting an advanced 
development of respiratory control mechanisms in 
the study group contrasts with the nearly stable 
persistence of obstructive and mixed apnoea during 
non-rapid eye movement sleep in these same infants 
at 52 and 64 weeks’ conceptual age. According to 
the findings of Curzi-Dascalova et al,® neither the 
lower mean gestational age and birthweight nor the 
different number of twins in our study group can 
account for the differences in the apnoea profile 
between study and control groups at 40 weeks. On 
the contrary, the lower mean gestational age and 
lower number of twins in the study group would 
more probably have led to an increased rather than 
a decreased incidence of non-obstructive apnoea at 
40 weeks. 

In a previous study? we showed that at 40 weeks’ 
conceptual age normal preterm infants compared 
with term controls experienced significantly more 
episodes of apnoea, and that at 52 weeks the 
converse was true. It was suggested that this sleep 
apnoea profile of healthy preterm infants indicated 
maturational delay of the respiratory drive at 40 
weeks which seemed to be followed by increased 
respiratory drive, and thus a probably overadaptive 
maturation of respiratory control, at 52 weeks. In 
our study, infants who were recovering from respira- 
tory distress syndrome experienced apnoea of both 
types and periodic breathing to almost as low a 
degree as that observed in normal term infants 
(Figs. 1 and 2), particularly during non-rapid eye 
movement sleep. An advanced maturational process 
of respiratory drive may therefore be assumed in 
these infants. Hoppenbrouwers et al,'* studying the 
development of sleep state distribution of normal 


preterm infants and those suffering episodes of 
apnoea, found that at 44 weeks’ conceptual age 
infants with apnoea were not different from normal 
term controls, indicating that ‘stress produced by 
apnoea in the premature infant appeared to acceler- 
ate development of sleep state distribution toward 
normal term patterns’. Although we did not investi- 
gate sleep state distribution, different peri- and 
postnatal conditions producing different amounts of 
hypoxaemic ‘stress’ in preterm infants with and 
without respiratory distress syndrome could have 
influenced the development of the apnoea profile in 
the study group towards that of normal term infants 
at 40 weeks. 

Like siblings of SIDS victims who collectively 
showed not only a reduced incidence of apnoea but 
also an advanced development of electroencepha- 
lographic power spectral patterns suggesting an 
accelerated central nervous system maturation,” 
preterm infants recovering from respiratory distress 
syndrome may have experienced considerably 
more environmental stimulation and episodes of 
hypoxaemia than healthy preterm controls. 

As Quattrochi et al have reported,’® there is now 
increasing anatomical evidence supporting our 
assumption. Takashima and co-workers!’ showed 
significant differences in the development of axo- 
dendritic synaptogenesis of neuronal structures in 
the medulla oblongata involved in respiratory con- 
trol in different infant populations. Whereas SIDS 
victims almost uniformly had a noticeable delay in 
the development of these respiratory neurons, a 
group of ventilator dependant preterm infants who 
died from complications of respiratory distress 
syndrome showed a developmental status indicating 
an advanced, but in certain aspects possibly abnor- 
mal, maturation in comparison with age matched 
controls who died from other causes. 

The seemingly lower degree of obstructive and 
mixed apnoea during non-rapid eye movement sleep 
observed at 40 weeks’ conceptual age in the study 
group is consistent with the significantly lower 
incidence of non-obstructive apnoea and periodic 
breathing in these infants, suggesting an advanced 
maturation of respiratory control. Since a higher 
degree of obstructive and mixed apnoea during 
non-rapid eye movement sleep at 40 weeks was the 
major difference between normal preterm and 
normal term control infants this was considered to 
be a marker of developmental! delay. From this ~ 
point of view the comparably low level of this type 
of apnoea in the current study group at 40 weeks may 
be looked at as an indicator of an advanced 
maturation of respiratory drive. Consequently the 
persistence of obstructive and mixed apnoea related 
to non-rapid eye movement sleep can no longer 


554 Bentele, Albani, Budde, and Schulte 


point to a continuing maturational delay. More 
probably it reflects structural lesions of the larger 
and terminal airways as a complication of respira- 
tory distress syndrome and its treatment. factors 
which are more likely to produce functional abnor- 
malities during non-rapid eye movement sleep since 
in this sleep state, with a predominantly autonomic 
control of breathing, healthy preterm infants at 52 
and 64 weeks exhibit virtually no obstructive and 
mixed apnoea. An increased frequency of obstruc- 
tive and mixed apnoea in preterm infants surviving 
respiratory distress syndrome was also reported by 
Fontan et al,'* whose study group, however, com- 
prised infants of different conceptional ages and 
whose study results were not related to sleep states. 
Persistently increased amounts of obstructive and 
mixed apnoea, known to cause considerable oxygen 
desaturation,'” may thus compromise respiration 
during non-rapid eye movement sleep with its 
tendency to hypoventilation,’ and challenge pre- 
term infants to overcome the impact of respiratory 
distress syndrome by breathing at a more mature 
level. This demand for a more mature level of 
respiratory drive seems to be indicated by the early 
reduction in episodes of apnoea and periodic 
breathing in the study group. Under the additional 
influence of multiple aggravating intrinsic (develop- 
mental changes of sleep state distribution) and 
environmental factors (that is upper respiratory 
tract infections, anaemia etc) these infants, whose 
breathing is already compromised, may suffer an 
increased risk of SIDS, which has been reported. 1> 
As has been pointed out by Hoppenbrouwers and 
Hodgman,”' the challenge for a forced respiratory 
drive may allow demands to be met for some time 
and ‘initially be adaptive but ultimately cause a 
depletion of the infant’s reserve’. 


We thank Mrs R Klingsporn for technical assistance. The present 
study was supported by a grant from the Deutsche Forschungs- 
gemeinschaft (Be 921/1-1). 
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Lack of association between barotrauma and air leak 
in hyaline membrane disease 


W O TARNOW-MORDI, A NARANG, AND A R WILKINSON 


Regional Intensive Care Nursery, John Radcliffe Hospital, Oxford 


SUMMARY A retrospective analysis of 632 infants with hyaline membrane disease admitted to 
this regional intensive care nursery between 1 July 1974 and 31 December 1982 showed that 387 
(61%) received mechanical ventilation. The ventilator pressures at the time the first air leak was 
detected were available from the records of 120 of 154 (78%) of the infants who sustained 
pulmonary air leak. There was a significant downward trend in both peak and end expiratory 
pressure used during the study period. The downward trend in peak pressure persisted when 
inborn and outborn infants, boys and girls, and infants more than 27, and 23 to 27 weeks’ 
gestation were examined separately. Despite these trends there was no reduction in the incidence 
of pulmonary air leak in any group. These data do not support the hypothesis, implicit in the term 
barotrauma, that a reduction in ventilator pressures decreases the risk of air leak. 


Pulmonary air leak, defined as pneumothorax, 
pneumomediastinum, and pneumopericardium, is a 
frequent complication of conventional mechanical 
ventilation for hyaline membrane disease.' ° During 
the first 72 hours of life the changes in cerebral 
haemodynamics associated with pneumothorax may 
precipitate periventricular haemorrhage with a con- 
sequent risk of cerebral damage.*+°® Despite im- 
provements in the survival of infants mechanically 
ventilated for hyaline membrane disease since 
1970,4 7” the incidence of pulmonary air leak 
remains high. In several reports published between 
1980 and 1983, pulmonary air leak occurred in 21 
to 45% of newborn infants receiving mechanical 
ventilation.* *!! 

Pulmonary air leak during mechanical ventilation 
is usually attributed to the use of high peak 
inspiratory pressure? or excessive positive end ex- 
piratory pressure.'” '* Because of this the term 
‘barotrauma’ is sometimes used as a synonym for 
‘air leak’.'* Prolonged ventilator inspiratory time, !! 
stiff suction catheters,'* and active expiration against 
ventilator inflation’ have also been implicated as 
risk factors for pulmonary air leak. To assess the 
importance of peak and end expiratory pressure we 
have examined retrospectively the incidence 
of pulmonary air leak in relation to trends in 
ventilator pressures used in infants with hyaline 
membrane disease during an eight and a half year 
period. 


Patients and methods 


Patients. The records of infants admitted to the 
Regional Intensive Care Nursery at this hospital 
between | July 1974 and 31 December 1982 were 
reviewed. Hyaline membrane disease was diagnosed 
when expiratory grunting, nasal flaring, abnormal 
chest wall retractions, and a respiratory rate greater 
than 60 per minute were present, with an oxygen 
requirement increasing during the first 24 hours of 
life and persisting for more than 48 hours. Radio- 
logical features taken in support of the diagnosis of 
hyaline membrane disease were reticulo-granular or 
ground glass opacities with an air bronchogram on a 
chest radiograph taken at or after four hours of age. 
In infants mechanically ventilated from birth, in 
whom the radiological features of hyaline membrane 
disease may be altered, a lecithin:sphingomyelin 
ratio less than 1-8 in tracheal or pharyngeal fluid 
obtained within six hours of birth was taken as 
supportive evidence of the diagnosis.!° 


Criteria for ventilatory assistance. Indications for 
ventilatory assistance were (1) apnoea, (2) signs of 
increasing respiratory distress with failure to main- 
tain Pao above 8 kPa (60 mm Hg) despite Fio, 
greater than 0-6, and (3) Paco, above 6-7 kPa (50 
mm Hg). Continuous positive airways pressure was 
frequently used as initial ventilatory assistance 
during 1974-78, but less frequently from 1979-82 
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particularly in infants of less than 1500 g birth- 
weight. During this latter part of the study period an 
increasing number of infants of less than 1500 g 
birthweight who required endotracheal intubation 
and positive pressure ventilation after delivery and 
had continuing signs of respiratory failure were 
electively mechanically ventilated from birth. If 
subsequent blood gases showed that minimal ven- 
tilatory assistance was required they were quickly 
extubated. 


Ventilators. The ventilators employed were con- 
tinuous flow, time cycled, pressure limited machines 
(Vickers Neovent 90, Vickers Neovent 130. Bourns 
BP 200, and Sechrist IV 100B). In 1974 the Draeger 
Spiromat continuous flow and Bennett PR2 intermit- 
tent flow ventilators were also occasionally used. 
Ventilator pressures were recorded at the proximal 
airway from the ventilator pressure gauges, which 
were checked periodically against a water column. 
Bennett Cascade (models 1 and 11) and Vickers 
Neovent Model 90 heated water bath humidifiers 
were used. 


Ventilation technique. At respiratory rates of 30 per 
minute or greater the ventilator was set at an 
inspiratory:expiratory ratio of 1-0, and only rarely 
was the inspiratory:expiratory ratio increased above 
this. At respiratory rates below 30 per minute the 
inspiratory:expiratory ratio was usually adjusted to 
give an inspiratory time of 1-0 seconds. Respiratory 
rates were usually set at less than 40 per minute, but 
faster rates were sometimes employed particularly 
after the acquisition of Sechrist ventilators in 1980. 
The pressures used ranged between 12 and 42 cm 
H20 (peak inspiratory pressure) and 2 and 12 cm H30 


(end expiratory pressure). Ventilator settings and 
F/O, were adjusted to maintain arterial blood gases 
within the range of Po, 6-7 to 12 kPa (50 to 90 mm 
Hg) and Pco, 4 to 6 kPa (30 to 45 mm Hg). After the 
F,07 had decreased to below 0-5 and the ventilator 
pressures reduced to 12 to 20/2 to 4 cm n-o infants 
were weaned from the ventilator by progressive 
reductions in respiratory rate to less than 10 per 
minute, followed by a period of constant positive 
airways pressure, then extubation. Gas flow rates of 
between 3 and 10 I/minute were used and humidifiers 
were kept filled within the recommended limits. The 
temperature of the inspired gas was normally main- 
tained between 32 and 34°C and always between 30 
and 36°C, 

Pancuronium bromide (25 to 50 ug/kg) was given 
intramuscularly or intravenously to paralyse those 
infants considered to be struggling excessively. 


Statistical methods. Trends were analysed by Spear- 
man’s rank correlation test. Differences in propor- 
tions were examined by the y? test with Yates’s 
correction. Means of normally distributed data were 
compared by Student’s ¢ test. 


Results 


Characteristics of the 632 infants with hyaline 
membrane disease admitted during the study period 
are shown in Table 1. A total of 197 (31%) received 
no ventilatory assistance, 48 (8%) received continu- 
ous positive airways pressure only, and 387 (61%) 
received mechanical ventilation, sometimes pre- 
ceded by a period of continuous positive airways 
pressure. The proportion of infants treated with 
mechanical ventilation steadily increased (Table 2). 


Table 1 Characteristics of the 632 infants admitted to hospital with hvaline membrane disease, 1974-82 











Infants given no ventilatory 
assistance 











Infants treated with 


CPAP only 


Infants treated with 
mechanical ventilation 





Number 197 
Gestational age, mean (SD) 34-2 weeks (2-9) 
Birthweight. mean (SD) 2206 g (637) 
Pneumothorax. no (%) 11 (5-6) 
Pulmonary air leak. no (%) 12 (6) 

Deaths before discharge. no (%) 4 (2) 





48 387 
32-9 weeks (3-1) 29-9 weeks (3-3) 
1986 g (620) 1480 g (974) 


6 (13) 146 (38) 
6 (13) 154 (40) 
1 (2) 134 (35) 





Table 2 The proportion of infants with hyaline membrane disease mechanically ventilated between 1974 and 1982 





1978 1979 1980 198] 1982 








Year 1974 1975 1976 1977 Total 
Infants with hyaline 

membrane disease 50 71 55 66 56 77 92 71 94 632 
Mechanically ventilated 14 38 27 32 36 50 6l 54 75 387 


% 28 54 49 48 


64 65 66 76 80 6l 
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Infants of 23 to 27 weeks’ gestation with hyaline 
membrane disease all received mechanical ventilation 
except for two of the 20 admitted in 1980. 

The characteristics and outcome of the 387 
mechanically ventilated infants are listed in Table 2. 
There was a significant increase between 1974 and 
1978 and 1979 and 1982 in the proportion of outborn 
infants (P<O0-005) and of infants surviving until 
discharge, particularly infants of 28 to 32 weeks’ 
gestation (P<0-001). The incidence of pulmonary 
air leak also increased from 35% to 43% between 
these periods but this was not statistically significant. 
The increase in the numbers of infants admitted, 
both inborn and referred, reflects the increasing 
demand for intensive care of the newborn during the 
study period. 

Data on the ventilator pressures used at the time 
that pulmonary air leak was detected were available 
in 120 of 154 (78%) of the infants who sustained air 
leak. There was a downward trend in the peak 
inspiratory pressure at the time of air leak in these 
infants (r=—0-56, P=0-001). This trend persisted 
when infants of greater than 27 weeks’ gestation 
(Fig. 1, n=93, r=—0-57, P<0-001) and 23 to 27 
weeks’ gestation (Fig. 2, n=27, r=—0-39, P=0-02) 
were examined separately. Similarly, the downward 
trend in peak inspiratory pressure at the time of air 
leak was present in both inborn (n=79, r=—0-62, 
P=0-001) and outborn infants (n=36, r=—O0-48, 
P=0-001) and boys (n=65, r=—0-48, P=0-001) and 
girls (n=50, r=—0-66, P=0-001). (Data unavailable 
in five infants). Despite this persistent downward 
trend in peak inspiratory pressure no reduction in 
the incidence of pulmonary air leak was seen in any 
group. In infants of 23 to 27 weeks’ gestation there 


Table 3 Characteristics of the 387 infants with hyaline 
membrane disease mechanically ventilated in the study 
period. (Percentages given in parentheses) 


Peak inspiratory pressure 
(cm H20) 








1974-78 1979-82 Significant* 
Number 147 240 
Outborn infants 32 (22) 87 (36) P<0-005 
Boys 89 (61) 143 (60) ns 
<27 weeks gestation 29 (20) 66 (28) ns 


Survival until discharge 


> 32 weeks’ gestation 30/37 (81) 40/45 (89) ns 
28-32 weeks’ 37/81 (46) 105/129 (81) P<(-00] 
23-27 weeks’ 9/29 (31) 32/66 (48) ns 
Total survival until 
discharge 76/147 (52) 177/240 (74) P<0-O111 
Infants who sustained 
pulmonary atr leak 
> 32 weeks’ gestation 12/37 (32) 21/45 (47) ns 
28-32 weeks’ 33/81 (41) §1/129 (40) ns 
23-27 weeks’ 7/29 (24) 30/66 (45) ns 


Total with pulmonary 
air leak 


52/147 (35) 


102/240 (43) 


ns 





*y? test. 








Pulmonary 
air leak (%) 





1975 1976 1977 1978 1979 1980 1981 1982 
Year 


Fig. 1 Peak inspiratory pressure (PIP) at time of first air 
leak in babies of more than 27 weeks’ gestation with hyaline 
membrane disease. 


1974 


was a tendency towards an increased incidence of 
pulmonary air leak (Fig. 2). 

There was also a downward trend in the positive 
end expiratory pressure at the time of air leak in the 
120 infants for whom data were available (r=—O-21, 
P=0-01). In no group was an increasing trend in 
positive end expiratory pressure at time of air leak 
seen during the study period. 

Seventy five per cent of all pulmonary air leaks in 
mechanically ventilated infants occurred during the 
first 48 hours of life (Fig. 3). Less than 10% 
occurred during the period of most rapid improve- 
ment in gas exchange between 48 and 96 hours of 
age.'* Neither the mean age at first air leak nor the 
proportion of infants sustaining a first air leak 
before and after 48 hours of age differed signifi- 
cantly between 1974 and 1978, and 1979 and 1982 
(mean ages 26-9 and 29-1 hours, t=—1-41, n=127, 
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Fig.3 Age at first air leak in babies mechanically 
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P> 0-10; proportions of early and later air leaks 39 
of 75, 3 of 10, y°=0-24, P> 0-50). 


Discussion 


This study provides evidence of a progressive 
reduction in ventilator pressures in mechanically 
ventilated infants who sustained pulmonary air leak 
between 1974 and 1982 (Figs. 1 and 2). Other aspects 
of ventilator technique, particularly the inspiratory: 
expiratory ratio settings, did not change, which 
indicates that there was also a progressive reduction 
in mean airway pressure. Despite these trends in 
pressure there was no decrease in the incidence of 
pulmonary air leak. This was an unexpected finding, 
for which three reasons can be advanced. An 
increasing proportion of infants with hyaline mem- 
brane disease were treated with mechanical ventila- 
tion, they were treated increasingly early in the 
course of the disease, and a greater proportion 
survived (Tables 2 and 3). More babies in the latter 
part of the study period were therefore exposed to 
the risk of pulmonary rupture, and for longer. 

The precise age in hours at the onset of mechan- 
ical ventilation and at death were not recorded. It 
was not therefore possible to analyse the relation 
between the length of exposure to mechanical 
ventilation and incidence of air leak between 1974 
and 1978, and 1979 and 1982. 

The trends, however, to earlier onset of mechan- 
ical ventilation and longer survival during mechanical 
ventilation were not sufficiently important to alter 
the distribution of age at the time of the first air leak 
in those two periods (Fig. 3). 

We are unable to estimate the severity of disease 


of individual babies in terms of venous admixture 
and mean applied proximal airway pressure’ from 
the data collected. We cannot therefore exclude the 
possibility that in the most severely affected babies 
there was a reduction in incidence of pulmonary air 
leak during the study period which was masked by 
an increased incidence of air leaks in the less 
severely affected babies. Alternatively, in the most 
severely affected babies there may have been no 
significant trend in the pressure employed at the 
time of air leak over the study period. Neither 
possibility, however, is consistent with the observa- 
tion that in infants of 23 to 27 weeks’ gestation, a 
group likely to be at greater risk of severe hyaline 
membrane disease, the same trends in pressure and 
air leak were seen as in infants of more than 27 
weeks’ gestation. Our data do not support the 
hypothesis, implicit in the use of the term baro- 
trauma, that reduction of ventilator pressures within 
the ranges employed here decreases the risk of 
pulmonary air leak. The reduction in pressures may, 
however, have contributed to the improvements in 
survival seen during the study period. 

Reynolds and Taghizadeh have reported a com- 
parison of the outcome for mechanically ventilated 
infants with hyaline membrane disease between 
1967 and 1969, and 1970 and 1972. Criteria for 
beginning mechanical ventilation were more strin- 
gent, in terms of the severity of the disease, and it 
was begun later in the course of the disease than in 
our study. Between the two periods these authors 
reported a change in ventilator technique from a 
method employing respiratory rates of 60 to 80 per 
minute, inspiratory:expiratory ratio 1:2, and venti- 
lator pressures of 35 to 60/0 cm H0 to a method 
similar to that employed in this study, which allowed 
adequate oxygenation with substantially lower peak 
pressures and respiratory rates. This change in 
technique was associated with a noticeable reduc- 
tion in mortality and in bronchopulmonary dysplasia 
characterised by fibroblastic proliferation into the 
lumen of terminal airways. Despite the reduction in 
bronchopulmonary dysplasia, there was no signifi- 
cant change in the incidence of pulmonary air leak 
between the two periods.’ 

In a recent study Greenough observed that 
only mechanically ventilated infants with a specific 
pattern of reflex active expiratory effort against 
ventilator inflation developed pneumothorax.”” In 
a randomised trial one of 11 infants with re- 
flex active expiratory effort against the ventilator 
who were paralysed with pancuronium developed 
pneumothorax while all 11 infants with this breath- 
ing pattern who were not paralysed sustained 
pneumothorax. The treated infants sustained a 
significantly lower rate of pneumothorax (P<0-0004) 
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despite the increase in ventilator pressures necessi- 
tated by paralysis. 

These considerations lead us to suggest that the 
term barotrauma may be a more appropriate descrip- 
tion of the changes represented by _ broncho- 
pulmonary dysplasia than of pulmonary air leak. 
Current efforts to reduce the incidence of air leak in 
mechanically ventilated infants may benefit from a 
reappraisal of the role of ventilator pressure in its 
aetiology. A recently advanced theoretical model 
suggests that the inspiratory:expiratory ratio may be 
a major determinant of pulmonary air leak in 
mechanically ventilated infants.*' Perhaps pulmonary 
air leak and bronchopulmonary dysplasia can be 
minimised by a combination of a low inspiratory: 
expiratory ratio and low peak pressures respect- 
ively.” The use of respiratory rates in excess of 60 
per minute has also been advocated as a strategy 
for prevention of pneumothorax.” = Inadequate 
humidification of inspired gas may also play a role.” 

Information is needed about the incidence of air 
leak in infants randomised, in trials of adequate size 
and design, to ventilation regimens that use differ- 
ent pressures, inspiratory:expiratory ratios, and 
respiratory rates. Until the results of prospective 
randomised studies are available we think some 
caution is warranted in the application of the term 
barotrauma to the lesions of pulmonary air leak. 


We thank Miss P Townshend and her staff for their skilled nursing 
care, the many medical staff who contributed to this work, and 
Miss Belinda Moss for secretarial assistance. WT-M is an Action 
Research Training Fellow. 
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Behavioural deviance and maternal depressive 
symptoms in paediatric outpatients 


M FITZGERALD 
Queen Elizabeth Hospital for Children, London | 


SUMMARY A consecutive series of 95 3 to 4 year old and 43 7 to 11 year old children attending 
surgical, and medical outpatient clinics: was studied, using questionnaires that measured 
behavioural deviance and had adequate reliability and validity for screening populations of 


children. A control group was also studied in the 7 to 11 year old sample. Depressive symptomsin _ , 


the mothers of the children were determined using the Wakefield depression inventory. There 
was considerable behavioural deviance in children attending the outpatient clinics; 44% of the 7 
to 11 year olds who were surgical outpatients had deviant scores. Thirty two per cent of mothers 
of medical outpatients had deviant scores on the depression inventory. These findings have 
relevance for the approach paediatricians take to their outpatients. — 


The prevalence of behavioural deviance in children 
attending outpatient clinics has important implica- 
tions for paediatricians in relation to the type of 
service that they are being asked to give and to the 
approach to treatment. Although there has been a 
great increase in our knowledge of the prevalence of 
behavioural deviance over the past 15 years,’ there 
has been a limited amount of study of medical and 
surgical outpatients. The prevalence of maternal 
depression in a community has been studied,* but 
the prevalence of depressive symptoms in mothers 
who bring their children to paediatric outpatients 
has not. In the Isle of Wight, 50% of mothers who 
had children with a psychiatric disorder had a 
psychiatric disorder themsélves, namely depression 
compared with 10% of mothers of normal children.’ 
An American study’ showed that 5% of patients 
attending paediatricians in private practice were 
reported to have emotional, behavioural, or school 
difficulties. In children with abdominal pain it has 
been shown that in only 7% is the cause physical.® 

As has been pointed out by Howells,’ the 
presenting patient, in this case the child, is not 
necessarily the member of the family most in need of 
help. This clinical observation as well as epidemio- 
logical studies in child psychiatry suggest that the 
paediatricians should’ look beyond the presenting 
physical symptoms for evidence of child psychiatric 
disturbance and maternal depression. 

The following hypotheses based on clinical experi- 
ence were set up: (i) that there would be more 


behavioural deviance in the medical and surgical 
outpatients than in the control children in the 7 to 11 
year old age group, (ii) that there would be more 
depressive symptoms in mothers of children attend- 
ing the medical outpatient clinic than in mothers of 
surgical outpatients. 


Patients and methods 


All new 3 to 4 year old and 7 to 11 year old patients 
attending the general paediatric, medical, and surgi- 
cal outpatient clinics at the Queen Elizabeth 
Hospital for Children were studied on two mornings 
per week. The general paediatric medical and 
surgical outpatient clinics serve the district and the 
North East Thames Health Region. Patients with 
hernia, undescended testes, and gastroentero- 
logical problems were typical of those attending the 
surgical outpatient clinic, and respiratory tract 
infections, failure to thrive, epilepsy, and asthma 
were typical disorders presenting to the medical 
outpatient clinic. 

The mothers were approached immediately after 
they had had their consultation with the paediatric 
surgeon or paediatrician. Mothers of the 7 to 11 year 
old children were asked to complete the Wakefield 
self assessment depression inventory,® and the 
Rutter A, scale.! 

The Wakefield self assessment depression inven- 
tory has been evaluated using a group of ‘normal’ 
employees of a hospital and a group of patients. The 
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overall score tor the female employees was 6-72 and 
for the female patients 24-72. 

When a score of 14 to 15 was used as a cut off, the 
difference between patients and ‘normal’ employees 
was highly significant.” This was the cut off point 
used in our study. The scale consists of 12 state- 
ments with four possible answers to each statement 
for example ‘I feel miserable and sad’. The mother 
could answer: (a) yes definitely, (b) yes sometimes, 
(c) no not much, and (d) no not at all. The Rutter 
A> scale (parents) consists of 31 questions and 
statements on the child’s health, habits, and be- 
haviour. The following statement is an example: ‘is 
often disobedient’. The mother could give one of 
three possible responses: (a) does not apply, (b) 
applies somewhat, and (c) certainly applies. A cut 
off point of 13 on this scale was found to be the best 
discriminator between patients attending a child 
psychiatric department and others! and this was the 
cut off point used in the present study to measure 
behavioural deviance. 

The behavioural screening questionnaire’ was 
completed in an interview with mothers of children 
aged 3 to 4 years. It consists of 12 questions on 
feeding, toilet training, tantrums etc. The inter- 
viewer rates mother’s responses on a three point 
scale depending on severity. The inter-rater reliability 
for this scale is satisfactory (r=0-94). A cut off point 
of 10 has been found to be most satisfactory for 
identifying children with behavioural deviance’ and 
was used in this study. 

Each mother was asked to give permission for the 
Rutter B» scale’ (teachers) to be sent to the school 
for completion. Teachers were also asked to com- 
plete a second Rutter B, scale for the next child of 
the same age and sex in the same class register. This 
second child was a classroom control. The Rutter B» 
scale consists of 26 statements, for example ‘bullies 
other children’, and allows the teacher to score: (i) 
does not apply, (ii) applies somewhat, and (iii) 
certainly applies. The inter-rater reliability is satis- 
factory (r=0-72). The Rutter B» scale has been 
shown to discriminate satisfactorily between chil- 
dren attending a psychiatric outpatient clinic and 
others. 


Results 


Forty mothers of children aged 7 to 11 years were 
approached at the surgical outpatient clinic and 36 
completed the questionnaires. Sixty two mothers of 
children aged 7 to 11 years were approached in the 
medical sample, and 59 completed the question- 
naires. All 20 mothers of children aged 3 to 4 years 
attending the medical outpatient clinic who were 
asked to do so completed the questionnaires. 
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Twenty three of 24 mothers with children aged 3 to 4 
years attending the surgical outpatient clinic com- 
pleted the questionnaires. All the teachers re- 
quested to fill out the teacher’s questionnaire on the 
7 to 11 year old age group and on the controls 
completed them. 

(1) Teacher’s questionnaires.'” (a) Surgical: As 
judged by scores on the teacher’s questionnaires the 
rate of deviance in the surgical outpatient sample 
was over twice that in the control group, that is 
surgical outpatients 44% and control 19% (P<0-05). 
(b) Medical: In the medical outpatients’ sample the 
rate of deviance on the teacher’s questionnaire was 
exactly similar for patients and controls, that is 25% 
in both cases. There was a considerably greater 
amount of behavioural deviance in the surgical 
sample (44%) compared with the medical sample 
(25%) P<0-1. (See Table 1). 


(2) Parental questionnaires.’ The rate of behavioural 
deviance in the 7 to 11 year old children in the 
surgical sample was 16 of 36 (44%) and 22 of 59 
(37%). The difference between the two samples did 
not achieve statistical significance (y°=0-23). 


(3) Behavioural screening questionnaire.’ The num- 
ber of 3 to 4 year old children in the medical sample 
with behavioural problems was 11 of 22 (50%) and 9 
of 23 (39%) in the surgical sample. The difference 
between the two samples was not statistically 
significant (y°=0-19). 


(4) Wakefield self-assessment depression inventory.” 
There were nearly three times as many mothers with 
depressive symptoms in the medical sample of 3 to 4 
year olds compared with mothers in the surgical 
sample in the same age group but this difference was 
not statistically significant (y°=1-19). There was also 
no significant difference between the mothers with 
depressive symptoms in the paediatric medical 7 to 
11 year old sample and the mothers of the paediatric 
surgical 7 to 11 year olds. (y7=1-59). (See Table 2). 


Table 1 Teacher's questionnaire (Rutter B> scale): 
proportion of children with deviant scores 


No and sex of those 
with deviant score 


Total deviant 
scores (%) 





Surgical outpatient clinic 


(n=36) 44 7F 9M 
Surgical controls (n=360) 19 3F 4M 
Medical outpatient (n=59) 25 SF 10M 
Medical controls (n=59) 25 6 9M 
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Table 2 Wakfield self assessment depression inventory: 
number of mothers with deviant scores 





Mothers with Total 
deviant scores no 
(%) 
Surgical outpatients (3—4 year olds) 9 23 
Surgical outpatients (7-11 year olds) 17 36 
Medical outpatients (3—4 year olds) 31 22 
Medical outpatients (7-11 year olds) 32 22 


Discussions 


The hypothesis that there was more behavioural 
deviance in the medical and surgical paediatric 
outpatients than in the general population has been 
borne out except in the medical outpatient sample of 
7 to 11 year olds. The reason this group did not show 
a greater rate of deviance may have been the 
number of refusals to complete the questionnaire. 
This refusal rate may have led to an under estimate 
of pathology in this group. The reliability of the 
behavioural deviance found in the classroom con- 
trols is supported by the fact that the rates found 
were exactly similar (19%) to those found in a much 
larger study using the same questionnaire in a 
similar population,’ even though asking the teacher 
to complete the next child of the same age and sex in 
the same class register may have allowed some 
teachers to choose other than the subsequent child. 
The 7 to 11 year old children attending the 
paediatric surgical outpatient clinic showed over 
twice the rate of behavioural deviance as has been 
shown in a general population sample using the 
same questionnaire.* The high rates of behavioural 
deviance were again shown in the 3 to 4 year old 
sample attending the medical outpatient clinic 
where the rate was twice that found in a random 
sample of a similar age group.” ° 

The second hypothesis that there would be more 
depressive symptoms in mothers of children attend- 
ing the medical outpatient clinic compared with the 
surgical outpatient clinic was not substantiated. 
Nevertheless, there was evidence (32% in mothers 
of 7 to 11 year old sample) of considerable depress- 
ive symptoms in those mothers who brought their 
children to the clinic. (See Table 2.) It is possible 
that maternal depression makes the mother less 
sensitive and less available emotionally to the child. 
The depression could, therefore, undermine the 
mother’s parenting ability, which might result in the 
child developing behavioural problems. Clinical 


experience suggests this mechanism, but it requires 
further study. 

The findings in the mothers and children raise the 
possibility that the reason for consultation in some 
cases where no physical disorder is found may be the 
mother’s depression or behavioural deviance in the 
child. It has been shown in the past that the mothers 
who brought their children to a child guidance clinic 
were more apt to be anxious and depressed.'! 

The findings are of importance to paediatricians. 
They suggest that brief psychological assessments of 
mother and child should be carried out during 
Outpatient consultations. They also suggest that 
paediatric registrars should have special training in 
carrying out these assessments in departments of 
child psychiatry. This study also emphasises the 
need for close working relationships between 
paediatricians and child psychiatrists. 


I thank Dr C Dennihy, Dr E Taylor, Miss V Wright, Dr J 
Laurence, and Mr T Kinsella for their help and support. MF was 
supported by a grant from the Joint Research Board of the Hospital 
for Sick Children, London. 
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Toxic shock syndrome 


R BUCHDAHL, M LEVIN, B WILKINS, J GOULD, P JAFFE, D J MATTHEW, 


AND M J DILLON 


Renal Unit and Respiratory Intensive Care Unit, Hospital for Sick Children, Great Ormond Street, London 
and Department of Paediatrics, Hillingdon Hospital, Middlesex 


SUMMARY 


Presenting features and clinical manifestations of six patients with toxic shock 


syndrome are reported. In four of the six cutaneous injury, sometimes trivial, occurred before the 
onset of symptoms and may have been a causal factor. All six children recovered. The need for 
early recognition and intensive management in this life threatening condition is discussed. 


Toxic shock syndrome is an acute febrile illness with 
mucocutaneous manifestations and multisystem in- 
volvement, often associated with focal staphylococ- 
cal infection. Although Todd originally described 
the disorder in children,’ with a subsequent report 
of childhood toxic shock syndrome,’ publicity given 
to the disorder in relation to menstruation and 
tampon use has resulted in its being considered a 
disease of menstruating females, with little rele- 
vance to paediatric practice.’ Although several 
thousand cases of the tampon associated disease 
have been reported in the United States, it seems to 
be uncommon in the United Kingdom, and there 
have been no previous reports here of its occurrence 
in children.* While most cases continue to be 
associated with menstruation and tampon use, there 
are increasing reports of cases associated with 
extravaginal infection.” We report six children with 
toxic shock syndrome. 


Patients and methods 


Six children, aged 11 months to 10 years, in whom a 
clinical diagnosis of toxic shock syndrome was made 
on the basis of the criteria specified by the Centres 
for Disease Control, Atlanta (Table 1),° presented 
between November 1981 and December 1983. Five 
of the patients were admitted to The Hospital for 
Sick Children, Great Ormond Street and one to 
Hillingdon Hospital. Microbiological, haemato- 
logical, and biochemical investigations were per- 
formed in the laboratories of the respective hospi- 
tals. Staphylococcal isolates (where obtained) were 
sent to Dr M De Saxe, Public Health Laboratories, 
Colindale for phage grouping and toxin identi- 
fication. Staphylococcal antinuclease and anti- 
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Table 1 Case definition of toxic shock syndrome* 
Temperature > 38-9°C 
Rash: diffuse macular erythroderma 
Desquamation particularly of palms and soles 
l-2 weeks after onset of illness 
Shock with hypotension and poor peripheral 
perfusion 


Multisystem involvement—3 or more 


ot tollowing: 

Vomiting or diarrhoea at 

onset of illness 

Severe myalgia or raised 

creatine phosphokinaset 

Conjunctival hyperaemia or 

oropharyngeal hyperaemia 

Renal: elevated blood urea or 

creatinine? or pyuria without 

urinary infection 

Hepatic: raised alanine or 

aspartate transaminasest 

Central nervous system: 

alteration of consciousness 

Haematologic: <100 x 10/1 platelets 
Negative results on: 

Blood, throat or cerebrospinal fluid cultures 

(except Staphylococcus aureus positive blood 

cultures). 

No rise in titre to Rocky Mountain spotted 

fever, leptospirosis, or rubeola. 





è ° > t 
*Denotes case criteria after Reingold et al.” 
+Values twice upper limit of normal for laboratory. 


staphylolysin assays were also performed at the 
Public Health Laboratories. 


Case report. A previously well 18 month old 
Pakistani girl (case 1) was admitted to a local 
hospital with a two week history of intermittent 
fever and watery diarrhoea that had worsened in the 
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three days before admission. Her condition con- 
tinued to deteriorate subsequently. Fever and 
watery diarrhoea persisted and she became shocked, 
confused, and oliguric. Despite treatment with large 
volumes of intravenous colloid, diuretics, and anti- 
biotics she became anuric and was transferred to 
The Hospital for Sick Children. 

On admission she was severely shocked with 
hypotension (systolic blood pressure 40 mm Hg) and 
had an appreciable gap between central (40°C) and 
peripheral temperature (26°C). She was comatose, 
and responded only to painful stimuli. There was a 
generalised macular erythroderma, sparing the 
palms, and peripheral oedema. Her lips were 
cracked with oropharyngeal and conjunctival hyper- 
aemia. She had a noticeable tachycardia, with a 
gallop rhythm, and respirations were laboured. Her 
abdomen was distended and her liver enlarged. 

Results of initial investigations were: haemoglo- 
bin 7:9 g/dl with crenated red cells; white cell count 
25 x 10°/1, with a neutrophil leucocytosis and left 
shift; platelet count 43 x 107A; urea 28 mmol/l; 
creatinine 200 pmol/l; sodium 127 mmol/l; arterial 
pH 7-0; Po. 7 kPa; Pco, 8 kPa; base deficit 14 
mmol/l; prothrombin time 68 seconds (control 14 
seconds); partial thromboplastin time 120 seconds 
(control 40 seconds), fibrin degradation products 10 
to 40 ug/ml (normal <10); alanine transaminase 
450 U/l; aspartate transaminase 1474 U/l; bilirubin 
31 pmol/l; and albumin 28 g/l. Chest radiograph 
showed bilateral diffuse lung opacities suggesting 
pulmonary oedema or shock lung, and abdominal 
radiograph showed distended small and large bowel. 

In response to her respiratory failure, shock, and 
coma she was electively intubated and ventilated. 
High pressures and high concentrations of oxygen 
were required to achieve adequate oxygenation. 
Dexamethasone was used to control cerebral 
oedema. Shock was treated initially with volume 
replacement, 300 ml per kg of colloid being infused 
during the first 48 hours to restore the central 
venous pressure. Because of persistent poor per- 
fusion and reduced cardiac output, inotropic support 
with dopamine and vasodilation with hydralazine 
were started. Peritoneal dialysis was begun, initially 


using a bicarbonate dialysate to correct the acidosis. 
Anaemia and disseminated intravascular coagula- 
tion were corrected with infusions of blood and fresh 
frozen plasma. Penicillin, chloramphenicol, cloxacil- 
lin, and metronidazole were administered while 
awaiting bacterial culture results. In response to 
‘treatment, her shock resolved and her blood press- 
ure, neurological condition, and renal function 
returned to normal. Skin desquamation- began, on 
the eighth day and continued for two weeks. She 
subsequently made a complete recovery. 

Bacterial and viral cultures from all sites were 
negative except for Staphylococcus aureus (resistant 
to penicillin) isolated from nose, throat, sputum, 
and a central venous catheter tip. The serum 
staphylococcal antinuclease on the 18th day after 
hospital admission was 16 U/ml (normal <4) and 
anti-staphylolysin 2 U/ml (normal <2). The phage 
group of the staphylococcus was 3 (type 6, 47, 54, 
81) and it produced staphylococcal enterotoxin B. 
Serological tests for a wide range of organisms 
including leptospirosis, streptococcus, and rickett- 
siae were negative. 


Clinical and laboratory findings 


This patient is representative of all six. Their clinical 
details are shown in Table 2 and the results of 
laboratory investigations in Table 3. All presented 
with fever and diarrhoea and developed a character- 
istic macular erythroderma, not unlike a scarlatini- 
form rash, sometimes occurring initially over the 
trunk but inevitably spreading to the arms and legs. 
The rash was often more noticeable in the flexural 
areas, and was occasionally associated with purpura. 
Generalised desquamation, including the palms and 
soles, invariably occurred within two weeks of onset 
of the illness. Of particular interest in five of the six 
patients was the history of a cutaneous insult (either 
an abrasion or scald) or recent surgery that may 
have acted as a site of entry for the staphylococcus. 

Mucous membrane changes, oropharyngeal oedema, 

ulceration, and conjunctivitis, usually developed 
soon after the onset of fever. All patients were 
confused and restless and these states were associated 


Table 2 Initial features in six patients with toxic shock syndrome 


Case Age Sex Initial event Prodromal features No days after 
no (yrs) initial event 
1 1-5 F Nil 2 weeks fever, vomiting, diarrhoea, rash — 

2 2 M Left knee abrasion Fever, vomiting, diarrhoea, convulsion 4 

3 4 M Right femoral osteotomy for Perthe’s disease Fever, vomiting, diarrhoca 2 

4 1-1 M Hot water scald to face and trunk Fever, diarrhoea, rash, convulsion 2 

5 0-9 M Hot water scald to left kg -7 Fever, convulsion 2 

6 9 M Abrasion to left arm and shoulder Fever, diarrboca, rash 1 


Ast 
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Table 3 Focus of infection and site of Staphylococcus aureus isolation 


Case Focus Source Phage group Toxin 

10 

1* Unknown Nose, throat, sputum, CVP ine tip 3 (type 6,47,54,81) Enterotoxin B 

2 Left knee abrasion Blood 1 (type 29,52,80,81) Enterotoxin F 

3 Osteotomy wound Blood, nose, throat, wound 1 (type 29,52,80,77) Exotoxin C, enterotoxin F 
4° Facial, trunkal scakis Scald Untypeable Staphylococcus aureus 

5* Left scald No isolate 

6* Left shoulder abrasion No isolate 


“Cultures taken from these patients after beginning antibiotics. 


Table 4 Laboratory investigations in six patients with toxic shock syndrome at the height of iliness 


Investigations Patients 
(range) 
Blood 
Haemoglobin (g/dl) 7:9-12-7 
White cell count (10°A) 74-25 
Neutrophils (%) 57-89 
(all toxic granulaticn 
and left shift) 

Platelets (107A) 16-85 
Blood coagulation 
Prothrombm time (sec) 15-68 
Partial thromboplastin time (sec) 36-122 
Thrombin time (sec) 7-5-13-5 
Fibrin degradation products (g/ml) <10-160 
Acid bate status of arterial blood 
pH í 7-0-7-48 
«Peco (kPa) 248-8 

* Po, (kPa) 5-6-17 
Standard bicarbonate (mmoV!) 9-9-17 
Base deficit (mmol) 5-15 
Plasma ; 
Sodium (mmol/l) 121~135 
Potassium (mmol/l) 2-34-3-87 
Urea (nmol) 6-9-40-6 
Creatinine (moll) 62-421 
Total calcium (mmol/l) 1:18-1:87 
Albomin (g/l) 26-37 
Globulin (g/1) 20-28 
Bilirubin (mol/l) <12-31 
Aspartate transaminase (U/l) 90-1496 
Alanine transaminase { 42-421 
Creatine phosphokinase (U/I) $37-3300 
Glocose (mmol) 3-7-11-6 


with convulsions early on in the courses of illness in 
three. Coma and raised intracranial pressure oc- 
curred in cases 1 and 5. All patients were shocked, 
with hypotension and poor peripheral perfusion, 
and all had a wide gap between the central (rectal) 
and peripheral (skin) temperatures. 

Laboratory investigations confirmed multisystem 
involvement with renal impairment, and raised 
transaminases and creatine phosphokinase con- 
centrations in those patients tested. Anaemia, 
thrombocytopenia, and leucocytosis were invari- 
ably present with prolonged clotting and raised 
concentrations of fibrin degradation products 


Mean Reference 
(n) ranges 
9-8 (6) 11-17 
13-7 (6) 6-15 

75 (6) 25-62 

45 (6) 150-400 
28 (6) 13-14 

59 (6) 37-40 
10-8 (6) a 3 3 
7-31 (6) 7:38-7:42 
4-06 (6) 4-7-0 
10-1 (5) 113-14 
14-4 (6) 21-25 

10 (6) —2-+2 
129 (6) 135-143 
3-12 (6) 4-10-5-60 
21-5 (6) 2:5-7°5 
165 (5) 28-61 
1-52 (5) 2:13-2-62 
29 (6) 35-55 

26 (6) eg 
— < 

373 (6) 20-50 
178 (5) 10-35 
2112 (3) 20-130 
6:15 (4) 3-5-5-0 


suggesting disseminated intravascular coagulatio 


(Table 4). 
Management | 


Shock was the major problem in all patients. Very 
large volumes of plasma, blood, and crystalloids 
were required to restore circulating volume. In 
some, during initial resuscitation, up to 300 ml/kg 
were required over the first two days. These large 
volumes could only be given with careful monitoring 
of central venous pressure, arterial pressure, and 
central and peripheral temperatures. Where poor 
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perfusion persisted despite volume replacement, 
inotropic support and vasodilators were infused. 

Ventilation was required for respiratory failure 
and management of coma in cases | and 5. Cerebral 
oedema was treated with hyperventilation, man- 
nitol, and dexamethasone, and with regulation of 
fluid replacement. Intracranial pressure monitoring 
was undertaken in case 5. Although the impaired 
renal function was mainly pre-renal in origin, and 
responded in most cases to volume replacement, 
diuretics, and inotropic support, peritoneal dialysis 
was required in cases 1 and 4. 

Disseminated intravascular coagulation and 
anaemia were treated with infusions of fresh frozen 
plasma and blood. Antibiotics were given while 
awaiting results of cultures. In the first patients, 
broad spectrum antibiotics were used, but once the 
features of the syndrome were identified, specific 
treatment with anti-staphylococcal antibiotics resis- 
tant to penicillinase was instituted. Cases 2 and 5 
received intravenous hydrocortisone early on in the 
course of their illnesses because of presumed septi- 
caemic shock. 

All six patients recovered completely. 


Discussion 


Toxic shock syndrome is an acute febrile illness, the 
major manifestations of which are high fever; 
diffuse erythroderma followed by desquamation, 
oropharyngeal, conjunctival, or vaginal hyper- 
aemia; hypotension; and multisystem dysfunction 
which must include at least three of the following: 
vomiting or diarrhoea, alteration of consciousness, 
impaired renal function, impaired hepatic function, 
thrombocytopenia, raised muscle creatine kinase. 
and cardiopulmonary dysfunction (Table 1).° 

Although not a prerequisite for diagnosis, the 
syndrome is associated with focal infection or 
colonisation with Staphylococcus aureus in a high 
proportion of cases. The original case definition 
excluded cases with a staphylococcal bacteraemia. 
The constellation of symptoms, however, is suffi- 
ciently distinctive to warrant the inclusion of such 
cases, and accordingly the diagnostic criteria have 
recently been altered.’ Our six patients fulfil the 
diagnostic criteria and are the first cases reported in 
children in the UK. They illustrate many of the 
problems of diagnosis and management of the 
syndrome. 

Toxic shock syndrome has features in common 
with several other diseases such as leptospirosis, 
streptococcal scarlet fever, Rocky Mountain spotted 
fever, staphylococcal scalded-skin syndrome, atypi- 
cal measles, Kawasaki disease, and the Stevens- 
Johnson syndrome. Toxic shock syndrome can, 


however, be distinguished as a distinct clinical entity 
from all of these illnesses. The infectious illnesses 
such as leptospirosis and streptococcal infections are 
excluded by appropriate cultures and serological 
tests. Kawasaki disease, with which the fever and 
mucocutaneous manifestations of toxic shock syn- 
drome show considerable similarities, is not associ- 
ated with shock unless myocardial infarction has 
occurred, and thrombocytosis rather than throm- 
bocytopenia is invariably present. Furthermore 
Kawasaki disease is not associated with staphylococ- 
cal infection; Stevens-Johnson syndrome usually 
follows drug exposure and is likewise not associated 
with staphylococcal infection. The scalded skin 
syndrome (toxic epidermal necrolysis) is associated 
with staphylococcal infection but shock and multi- 
system involvement are not typical, and the skin 
lesions are histologically distinct from those found in 
toxic shock syndrome. ! 

In their original description of toxic shock syn- 
drome, Todd ef al noted that severe multisystem 
involvement occurred at sites distant from the focus 
of staphylococcal isolation, which was often a trivial 
infection or asymptomatic colonisation. In support 
of the idea that the illness was toxin mediated rather 
than due to direct bacterial invasion, they isolated 
an epidermal toxin (distinct from the epidermolytic 
toxin associated with the scalded skin syndrome).! 
Many other studies have since confirmed the as- 
sociation of toxic shock syndrome with focal staphylo- 
coccal infection.*® The staphylococcal strains 
associated with the syndrome show considerable 
phenotypic differences from those isolated from 
patients with other staphylococcal infections.® ° 
They tend to react with group 1 bacteriophages, 
produce less haemolysin, are heavy metal resistant, 
bacteriocin susceptible, and show increased pro- 
teolytic activity. A variety of extracellular toxins are 
associated with toxic shock syndrome strains, and 
these are found infrequently in strains linked with 
other disorders. In addition to Todd’s original 
epidermal toxin, a pyrogenic exotoxin C," en- 
terotoxin F,'' and toxic shock syndrome marker 
protein” have all been identified. The diversity of 
products produced by toxic shock syndrome strains 
has made it difficult to assign them individual 
pathogenic importance, and it is likely that these 
proteins are markers of the potential to cause the 
disorder, rather than being directly pathogenic.® 
More recently, it has been suggested that the 
proteins and strain characteristics linked with toxic 
shock syndrome may be coded for on phage or 
plasmid genetic material incorporated into the 
staphylococcal DNA. Alternatively these properties 
may result from post translational modification of 
staphylococcal products mediated by protease 
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activity arising from a single genetic transforma- 
tion.’ Furthermore the failure to identify a specific 
pathogenic toxin suggests that the disorder may be 
mediated by activation or release of host inflam- 
matory mediators, such as complement, kinins or 
the prostaglandins. 

Although similar illnesses had been reported 
before its formal description,'* toxic shock syn- 
drome does seem to be increasing in prevalence, 
first in the USA and possibly now in Britain.” Since 
1981 the number of cases linked with tampons has 
declined, possibly due to a change in tampon usage, 
but the proportion of cases not associated with 
menstruation continues to rise. Whether this 
apparent increase in incidence is due to increased 
recognition, or spread of a new strain of staphylococ- 
cus capable of producing toxic shock syndrome is 
not yet clear. 

The treatment of toxic shock syndrome requires 
prompt and aggressive management of the shock 
and resulting multisystem failure. Severe intravascu- 
lar volume depletion due to massive capillary 
leakage may coexist with impaired myocardial func- 
tion. Intensive monitoring is therefore essential to 
guide volume replacement and cardiovascular sup- 
port with inotropic and vasodilator drugs. Ventila- 
tion, dialysis, intravenous nutrition, and measures 
to reduce cerebral oedema are often necessary. 
Antistaphylococcal antibiotics resistant to penicilli- 
nase should be given to eradicate the infection, and 
there is recent evidence that steroids (such as methyl 
prednisolone) diminish the toxicity of strains of 
staphylococcus associated with toxic shock syn- 
drome, resulting in more rapid clinical improve- 
ment. '* With these measures, even severely 
affected patients may recover. 

Finally, the occurrence of six cases of toxic shock 
syndrome in two closely related centres within a two 
year period suggests that the disease may be 
becoming more common in this country. In none of 
our patients was this diagnosis considered before 
referral, despite the presence of typical diagnostic 
features. Paediatricians should therefore be alerted 
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to the occurrence of toxic shock syndrome in this 
country. 


The authors wish to thank Dr Maureen de Saxe for performing the 
phage typing and the toxin assays. 
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Luteinising hormone releasing hormone for 
incomplete descent of the testis 


A M KLIDJIAN, P G F SWIFT, AND J M S JOHNSTONE 
Departments of Paediatrics and Surgery, Leicestershire Hospitals 


SUMMARY Forty boys with 54 incompletely descended testes took part in a double blind, 
controlled trial of intranasal luteinising hormone releasing hormone. In the control (placebo) 
group of 18 boys there was no significant change in testicular descent and all required 
orchidopexy; in the 22 treated boys, however, 12 of 29 testes (42%) were found in a lower 


position. 


This study supports the idea that a trial of intranasal luteinising hormone releasing hormone 
(1200 ug/day for 28 days) will help clarify the need for orchidopexy in at least 30% of boys with 
incomplete descent of the testis, particularly those in whom the testes have emerged from the 


inguinal canal. 


It is more than 50 years since Shapiro used hormone 
treatment for the undescended testis.' The place of 
this treatment remained unclear because controlled 
studies were not performed and retractile testes may 
well have been included.” For these reasons success 
rates after hormone treatment have ranged from 0% 
to 90%. In one of the largest uncontrolled studies of 
intramuscular human chorionic gonadotrophin, how- 
ever, 23% of 350 undescended testes were found to 
descend,’ and when luteinising hormone releasing 
hormone (LHRH) became available similar claims 
for success followed its use in injectable form.‘ ° 
More recently, intranasal LHRH has been available 
and several studies have again shown variable 
success rates.*° 

The first controlled study of intranasal LHRH, 
based at four separate centres in Europe, showed 
success rates varying between the centres from 15% 
to 60%.’ Despite continuing confusion intranasal 
LHRH is being widely used,’°'' although it is 
expensive.'* For these reasons we have performed a 
single centre, controlled trial to determine the 
efficacy of the drug. . 


Patients and methods 


This study was carried out in two stages. The first 
trial recruited 20 boys with incomplete testicular 
descent. Initially each child underwent a full clinical 
examination, questions were asked specifically 
about orchitis, trauma, and torsions; body weight 
and height were measured; and the position and size 
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of the testes were recorded. The boys were divided 
by random, double blind allocation into two groups; 
eight controls who received a spray containing 
placebo and 12 who received active LHRH intra- 
nasal spray at a dose of 300 ug twice daily. 
Results of this trial were inconclusive and a 
second trial was organised using a higher dosage 
regimen. For this another 20 boys were recruited 
and allocated in a similar manner into a control 
group of boys and an active treatment group of 10 
who received LHRH spray at a dose of 400 ug three 
times per day (200 ug before and after meals). 
In both trials children were re-examined after four 
weeks; side effects noted, body height and weight 
measured, and position of-testes recorded. Testicu- 
lar position was assessed independently by two 
observers. The furthest point along the normal line 
of descent to which the testis could be comfortably 
manipulated was recorded and for this study we 
have defined five positions of testicular descent 
(Table 1). An inguinal testis lies within the inguinal 
canal and a prepubic testis lies between the external 


Table 1 Clinical assessment of testicular position 


Posttion Description 

Inguinal 

Prepubic (at external ring) 

High scrotal or neck of scrotum 
Mid-scrota] 

Low scrotal (normal) 
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ring and the neck of the scrotum. Where there was 
doubt, the testis was judged to be at the lower of the 
two positions. Testicular size was assessed by 
comparison with artificial testes of known volume. 

Statistical significance was determined using a y% 
test with Yates’s correction. 


Results 


In expressing the results we have combined the 
control groups and shown the results of the two 
treatment groups separately. Twenty five incom- 
pletely descended testes were found in the 18 boys in 
the control group (mean age 6-5 years). There were 
16 in the first study (low dose) group and 13 in the 
second study (high dose) group (mean ages 8-3 and 
6-3 years respectively) (Table 2). Positions of these 
incompletely descended testes before and after four 
weeks’ treatment are shown in the Figure. 

In the control group three testes were found at a 
lower position after four weeks and three at a higher 
position. Of the 16 testes of boys receiving low dose 


Table 2. Results of luteinising hormone releasing hormone 
(LHRH) treatment in low dose (300 ug/day) and high dose 
(400 ug/day) groups and a control group 





Group No Age range No Position No 
boys (mean) IDT improved operated 
l (yrs) 
Control 18 2-5-11-1 25 3 25 
(6-5) 
Low dose 12 4-5-12-3 16 5 11 
LHRH (8:3) 
High dose 10 4-3-9-9 13 7 6 
LHRH (6-3) 


IDT=incompletely descended testis. 


Controls (n=25) 












Low pe ei High dose LHRH 
16) (n=13) 


LHRH, five improved position—four from position 
3 to 4 (high to mid-scrotal) and one from position 4 
to 5 (mid-scrotal to normal). In the high dose group, 
seven of 13 testes improved—four from position 3 to 
4 (high to mid-scrotal), one from position 3 to 5 
(high to normal), and two from position 4 to 5 (mid- 
scrotal to normal). Two testes were found in a 
higher position after receiving LHRH treatment. 

Orchidopexy was performed if the testis could not 
be brought lower than position 3 (high scrotal) or 
could only be manipulated into position 4 (mid- 
scrotal) with difficulty after four weeks’ observation. 
All controls and 17 of 29 treated testes underwent 
orchidopexy. In those who have undergone orchi- 
dopexy the position of the testis corresponded to the 
preoperative clinical evaluation. 

Nasal spray LHRH was well tolerated by all 
children. Treatment sheets completed by parents 
indicated excellent compliance with all therapeutic 
schedules. After treatment changes in weight and 
height were minimal and similar for both groups. No 
side effects were reported. 


Discussion 


This study has confirmed that treatment with 
intranasal LHRH in boys with incomplete descent of 
the testis is associated with a therapeutic response 
that may enable avoidance of orchidopexy. This 
result was obtained after use of LHRH during two 
successive trial periods. In the first part of the trial 
we used the lower dose of LHRH as described by 
Pirazzoli et al.” Because these initial results seemed 
inconclusive we decided to repeat the study using 
the higher dose regimen suggested by Illig et al.’ 
Boys receiving lower dose LHRH showed an 
improvement in testicular position in five out of 16 


Figure Change in position in 54 
incompletely descended testes in 
patients treated with luteinising 
hormone releasing hormone 
(LHRH) and controls. 


t =higher position; 
position. 
Table 1. 


{ =lower (improved) 
For definition of position, see 
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testes (31%); using the higher dose seven out of 13 
improved (54%). 

Comparisons with previous studies are made 
difficult because of variations in methods of clinical 
assessment and classification. When we started our 
trial only one double blind, controlled study had 
been reported (Illig et a/),’ which showed complete 
descent of 23 of 61 testes (37%). More recently two 
other controlled clinical studies have been pub- 
lished. Bertelsen er al”? reported that eight testes out 
of 34 (24%) descended and Hagberg et al'4 showed 
descent in eight of 29 (28%). Thus results of four 
double blind, controlled trials indicate that between 
24 and 41% of testes may descend under the 
influence of LHRH. This conclusion is similar to 
that drawn from one of the earliest studies of 
hormonal treatment performed by Spence and 
Scowen in 1938.'° They used painful injections of 
gonadotrophic hormone and found improvement in 
27 of 65 testes (42%). Some of these older regimens 
of human chorionic gonadotrophin treatment also 
caused secondary sexual changes, thus the advent of 
painless intranasal LHRH spray without side effects 
affords treatment that is more acceptable to patient 
and doctor. 

A review of previous uncontrolled trials of hor- 
mone treatment for undescended testes is confused 
by different definitions and the inclusion of retrac- 
tile testes in some studies. We believe that careful 
definition and assessment of these boys is of vital 
importance before conclusions can be accepted. The 
term ‘incomplete descent’ has been used in this 
study to describe a testis that has become arrested 
along a normal line of descent—as opposed to an 
ectopic testis. The incompletely descended testis 
must be distinguished from the retractile testis which 
is a variant of normal.! A retractile testis is often 
initially located above the scrotal neck, it can be 
manipulated, when the child is lying supine, into the 
middle or lower third of the scrotum and remains at 
least temporarily in that position after the examining 
finger has been removed. Diagnosis is confirmed 
with the child in the crouching position when the 
cremasteric reflex is inhibited and the testis de- 
scends into the scrotum.!” In assessing changes 
induced by treatment we have found it valuable to 
record testicular position as the furthest point to 
which the gonad can be manipulated and have 
expressed this numerically (Table 1). The accuracy 
of this technique was reflected in the considerable 
measure of agreement between the two independent 
observers. 

Many surgeons would not operate on testes which 
reach the mid-scrotum (position 4) and it is our 
policy not to treat testes which can comfortably be 
brought to the mid-scrotum. The 10 testes in 


position 4 which we have included in the study could 
only be manipulated into the mid-scrotum with 
difficulty and rested in a higher position; we would 
usually operate on these testes. In the control group 
two of three testes in position 4 were found in the 
high scrotal position (position 3) on review, whereas 
improvement was seen in three of eight treated 
mid-scrotal testes (the remaining five under- 
went orchidopexy). In the study group, eight 
testes improved position to end up at the mid- 
scrotum (position 4) and these did not undergo 
orchidopexy. 

At the initial assessment most (56%) of the 54 
testes were localised in position 3 (high scrotal) as 
shown in the Figure. It is this group of patients 
which is often difficult to assess and who are usually 
subjected to orchidopexy. After treatment nine of 
the 17 testes (53%) initially in position 3 were 
located one position lower in the mid-scrotum. The 
study by Hagberg er al'* also suggested that LHRH 
treatment may be most successful when the initial 
testicular position is upper scrotal. 

Including testes from all positions, 12 of the 29 
actively treated testes did not undergo orchidopexy 
compared with none in the control group 
(P<0-001). Excluding those which started in posi- 
tion 4, nine of 21 actively treated avoided orchi- 
dopexy whereas all 22 controls underwent surgery 
(P<0-001). 

It may be that total dose and frequency of 
administration of LHRH has some effect. The 
frequent priming of the six dose daily regimen of 
Illig et al’ may stimulate more gonadotrophin 
actively than the twice daily regimen of Pirazzoli et 
al,* which had not been subjected to controlled trial 
until this study. As compliance was good, however, 
we would suggest that the higher dose is used until 
further studies indicate that it is not necessary. Our 
numbers are too small to confirm the suggestion that 
boys of less than 6 years of age respond more readily 
than older boys." The small numbers of inguinal or 
prepubic testes we have studied have not shown a 
response and testes in these positions require early 
Operative treatment’ unless further studies show 
greater efficacy for LHRH. 

We have shown that there may be a place for 
LHRH nasal spray in treating patients whose testes 
have emerged from the inguinal canal but have not 
descended sufficiently to avoid surgical treatment. 
A four week course of LHRH would be expected to 
improve the position of at least 30% of these testes 
and help determine which patients need orchi- 
dopexy. 


We acknowledge the supply of LHRH (Gonadorelin) intranasal 
spray from Hoescht UK Ltd. 
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Short reports 


The diabetic with a diabetic parent 


C R KIRK AND D C L SAVAGE 


Department of Child Health, University of Bristol 





SUMMARY Six of eight children with diabetes who 
have a parent with type I diabetes mellitus presented 
serious management problems. The doctor and 
diabetic health visitor should be aware that these 
families may require extra support. 





Many factors affect the management and the control 
of diabetes. In children, the family’s attitude to- 
wards the disease and their knowledge and ability to 
cope with it are particularly important. Approxi- 
mately four per cent of diabetic children have a 
parent with diabetes and they might be expected to 
benefit from their parents’ knowledge of the dis- 
ease. We have not found this to be the case and this 
report reviews our experience. 


Patients 


In Bristol there are approximately 200 children with 
diabetes mellitus. Eight of these children (five boys, 
three girls) live with a parent who has type I diabetes 
mellitus. The children’s ages at diagnosis ranged 
from 4-5 to 14-7 years, with mean duration of 
disease of 4-2 years (range 3-0 to 10-9 years). In five 
families the mother has diabetes and in three the 
father. The onset of the parent’s diabetes preceded 
that of their child’s by at least four years (mean 19 
years). 

The ability of the child and his parents to manage 
the disease was assessed by their knowledge of 
diabetes and their attitude towards dietary advice, 
insulin injection, and to blood or urine testing. The 
parents degree of anxiety or depression and the 
presence of family conflicts was assessed during the 
clinic visits by the physician or during home visits by 
the diabetic health visitors. In those families re- 
ferred for psychiatric help a more formal assessment 
was made. 
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Results 


At the time of diagnosis all the diabetic parents had 
a poor understanding of the disease and none had 
the knowledge or confidence to vary their diet or 
insulin dose. There was serious parental conflict in 
three families (cases 4, 5, and 8), and in a fourth 
(case 1) the parents were divorced. Two of these 
families (cases 5 and 8) were on the at risk register 
for child abuse. 

Three of the diabetic parents were extremely over 
anxious (cases 1, 4, and 8) and in each case the 
child responded by rebellious and manipulative 
behaviour. 

Four of the parents (cases 4, 5, 6. and 8) had 
previously made little or no attempt to control their 
own diabetes and their children, within six months 
of diagnosis, had all refused injections and repeat- 
edly provoked ketoacidosis requiring hospital 
admission. Three of these (cases 4, 5, and 8) 
continued to have such serious management 
problems that the families were referred to a child 
psychiatrist and two of these children (cases 5 and 8) 
are now at special boarding schools. The patient in 
case 6 has followed her father’s example and eats a 
normal diet and does not monitor control. 

Only two families (cases 2 and 7) have had no 
major problems and both of these have stable family 
backgrounds (Table). 


Discussion 


The family plays a central role in the management 
and hence control of a child with diabetes. A sound 
knowledge of diabetes is important,! but in addition 
well controlled children usually have a stable family 
background with capable, caring parents and few 
family conflicts or financial difficulties.” In children 
with management problems, these factors are often 
absent and parents may also be over anxious or have 
episodes of depression.’ 4 
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Table Characteristics of eight children with diabetes mellitus who have a parent with diabetes 


S aI Ė— 








Case Sex Age at Parent Length Parents’ Family problems 
no diagnosis with of parents’ relationship 
(yrs) diabetes disease (vrs) 
l M 11-4 Mother 4 Divorced Mother : Overanxious and depressed 
Child : Withdrawn and rebellious 

2 M 4-8 Father 32 Stable Father : No serious problems 
marriage Child : No serious problems 

3 F 10.8 Father 19 Mother Father : Retinopathy. Partially sighted/depressed 
unsupportive Child : Anxious and withdrawn 

4 F 14-7 Mother 25 Mother Mother : Disabling neuropathy; 
isolated in over anxious and depressed 
unhappy marriage Child : Withdrawn and rebellious 

5 M 9-9 Mother 16 Parents Mother : Depressed and uncaring 
separated Child : Manipulative and rebellious 

6 F 11-3 Father 29 Stable Father : Never tests, normal diet 
marriage Child : Rarely tests, normal diet 

7 M 9-0 Mother 18 Stable Mother : No serious problems 
marriage Child : No serious problems 

8 M 4-5 Mother 16 Mother Mother : Over anxious and depressed 
isolated in Child : Manipulative and rebellious 


unhappy marriage 





In this study the diabetic parents had a surpris- 
ingly poor knowledge of their disease. This may 
have been due to lack of interest but may also have 
arisen because they were initially supervised in an 
era when patients received little education. Most 
of these parents had misconceptions about the 
disease—the most serious being that since little 
could be done to prevent complications there was 
no point in either adhering to a diet or monitoring 
control carefully. Where the diabetic parent behaved 
in this way then, not surprisingly, their children 
followed their example. 

Many parents with a child with diabetes became 
over anxious and over protective. One of the 
commonest reasons for this is the fear of hypogly- 
caemia, and in these parents their excessive anxiety 
may reflect their own experience. Other factors may 
be their worry about the disease’s complications or 
feelings of guilt at having ‘passed on’ diabetes to 
their child. Whatever the cause, their anxiety 
probably impaired their ability to learn about the 
disease and support their child, and their over 
protection led eventually to rebellious behaviour in 
their children. Prejudices, anxiety, feelings of guilt, 
and over protection occur in parents without di- 
abetes but seem to be more prominent in this special 
group. 

The risk of conflict in a marriage is increased 
where the husband or wife has a chronic illness; this 
seems to have been the case in these families and 
was probably an important factor underlying these 
children’s problems. 

The management of these families may be diffi- 
cult. At the time of diagnosis it is important to 
evaluate the diabetic parent’s knowledge of the 
disease and to listen to their prejudices and 


anxieties. Time must be available while the child is 
in hospital and at subsequent clinic visits to gain the 
family’s confidence, to re-educate the parents, and 
allay their fears. Diabetic health visitors can give 
invaluable support to the families by visiting them at 
home where they can reinforce the teaching of the 
clinic and give support with day to day difficulties. 
The child should be encouraged to take some 
responsibility for his disease and motivation is often 
improved if from the age of 9 or 10 years he is seen 
alone in the clinic. Occasionally advice from a child 
psychiatrist may be necessary and in some cases a 
period away from home, boarding at a special 
school, may be needed. 

This report is based on a small group of children 
whose problems do not seem to have been studied 
previously. The doctor and diabetic health visitor 
should be aware that these families may require 
more rather than less support and that management 
problems occur frequently. 
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Biotinidase deficiency: presymptomatic treatment 


S J WALLACE 


Department of Paediatric Neurology, University Hospital of Wales, Cardiff 


SUMMARY Biotinidase deficiency presents with 
clinical signs of biotin deficiency at the age of 3 
months, or soon after. In an infant in whom the 
diagnosis was made on cord blood, vision and 
hearing were normal before presymptomatic treat- 
ment with biotin. Physical and mental development 
are good at 14 months. 


Biotinidase deficiency is an autosomal recessive 
condition. Skin rashes, alopecia, seizures, hypo- 
tonia, developmental regression, and ataxia occur at 
the earliest at 3 weeks, but more usually soon 
after. the age of 3 months.’ All children pre- 
viously reported have been recognised after 
symptoms characteristic of biotin deficiency de- 
veloped. In the present patient the diagnosis was 
made on cord blood and the infant treated pre- 
symptomatically. 


Case report 


When our patient’s mother was 16 weeks pregnant, 
the first child of her present marriage became 
acutely unwell at the age of 8 months with seizures, 
a rash, alopecia, developmental regression, hypo- 
tonia, severe lactic acidosis, and 3-methylcrotonyl- 
glycin and 3-hydroxyisovaleric aciduria. Biotin (10 
mg daily) produced a dramatic clinical and bio- 
chemical recovery. Biotinidase deficiency was sub- 
sequently diagnosed. 

The pregnancy with our patient was uncompli- 
cated. His birthweight at term was 3-4 kg. Serum 
separated from cord blood was frozen and sent for 
biotinidase estimation. Since the infant remained 
symptom free, further measurements of biotinidase 
activity in venous samples were arranged at 2 
weeks and 1 month of age. No biotinidase was found 
in the cord blood, the activity was 0-3 nmol/min per 
ml in the serum taken at 2 weeks, but none was 
recorded in the repeat specimen at 4 weeks. Other 


biochemical measurements are shown in the Table. — 


Formal testing of vision at 9 weeks and electro- 
cochleography at 10 weeks were normal. At almost 
11 weeks, when the boy was still clinically well, but 


Table Biochemical determinations in an infant with 
biotinidase deficiency 


Age (wks) 
2 4 10° 10* lo” B H 
TA 741 7:34 7°28 7-4 
Base deficit (mmol) 15 42 Fl 8-9 3-0 
Serum lactatc* 
(mmol/)t 2-00 16 175 2-75 3-6 
Serum pyruvate? 
amol/l)t Nil 140 140 130 50 
Serum amino acids N 
Urinary amino acids N N 
Urinary organic acids N N N 


* Normal range up to 120 mmol; ° oma ee one oe 
samples; * Samples taken on three consecu tive mornings; N = normal. B: 
biotin treatment started at the end of the 10th week. 


the fasting serum lactate and pyruvate concentra- ` 
tions were marginally raised and the fasting capillary 
pH increasingly low on three consecutive mornings, 
oral biotin (10 mg daily) was begun. The fasting 
capillary pH rose and the fasting serum pvruvate fell 
immediately, but the lactate concentration remained 
raised initially. Subsequent physical and biochemi- 
cal monitoring has been normal. At the age of 7 
months, the patient’s hair was a little sparse, but he 
has never had true alopecia. His skin is normal. He 
is an alert, responsive baby who has had no seizures. 
He sits unsupported, stands with two hands held, 
reaches accurately for objects and will hold and 
bang two objects together. His weight is on the 50th 
centile for his age. At 14 months, vision and hearing 
remain normal. 


Discussion 


Biotinidase is the enzyme responsible for the release . 
of biotin from biocytin (e-N-biotinyl-L-lysine). It 
permits the recycling of biotin for reutilisation in the 
activation of apocarboxylases to active holocarboxy- 
lases and is thus an essential link in the metabolism 
of pyruvate. In the absence of biotinidase biocytin 
gradually accumulates and the development of low 
serum and urinary biotin values leads to clinical 
signs of biotin deficiency. Although cases of biotin 
responsive, late onset, multiple carboxylase de- 
ficiency have been published since 1979,” the role of 
biotinidase was not recognised until 1983.3 


ET 
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The presenting features in symptomatic cases are ` 


now well established.’ * After reports of dramatic 
neurological and biochemical responses to biotin, it 
is disappointing that sensorineural deafness has 
been recognised in about half the known cases of 
biotinidase deficiency.” ° Visual impairment is re- 
ported less often and may be due to optic atrophy’ 
or severe myopia with possible retinal epithelial 
dysplasia. The cause of the auditory and visual 
impairments remains unclear. Treatment with exo- 
genous biotin would not be expected to prevent the 
continued accumulation of biocytin, and it has been 
suggested that this and larger biotinyl peptides 
might be ototoxic. In the present patient, it was 
possible to confirm normal vision and hearing 
before biotin treatment, but monitoring will con- 
tinue throughout childhood. 

The infant in this report was not treated until the 
diagnosis had been confirmed on three samples 
taken at intervals of two weeks. Since it is pre- 
sumed, however, that symptoms are only evident 
when a baby with biotinidase deficiency has used up 
all possible sources of endogenous biotin, treatment 
should perhaps ideally be given as soon as the 
diagnosis has been made. Although it seems that 
biotinidase does not cross the placenta, there is little 
justification for prenatal diagnosis, since good pro- 


gress is being made in the present patient whose 
treatment was started just before the age of 11 
weeks. 


I thank Dr M Maguire, Merthyr Tydfil, Dr K Bartlett, Newcastle 
upon Tyne, Mr P A Graham, Mr R G Mills, and Dr D Stansbie of 
this hospital. _ ; 
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Acute lymphoblastic leukaemia presenting with raised 


intracranial pressure 


N H RUSSELL, I J LEWIS, AND J MARTIN 


Regional Unit of Paediatric Haematology and Oncology, Department of Child Health, Alder Hey Children’s 


Hospital, Liverpool 


SUMMARY A child presented with raised intracra- 
nial pressure for which no cause was established. 
Five months later a further cerebrospinal fluid 
examination showed lymphoblasts expressing the 
common acute lymphoblastic leukaemia phenotype. 
Bone marrow infiltration was not present. This case 
illustrates the difficulties that may be encountered in 
establishing the diagnosis of central nervous system 


leukaemia. 


> 


The central nervous system is a common site of 
relapse of childhood acute lymphoblastic leukaemia. 


These patients frequently present with features of 
raised intracranial pressure and excessive weight 
gain—the ‘hypothalamic syndrome’.! The diagnosis 
is usually made on clinical grounds and by the 
presence of lymphoblasts in the cerebrospinal fluid 
although occasionally no cellular infiltrate is found.! 
We describe a child presenting with features typical 
of central nervous system leukaemia in whom the 
diagnosis was not initially. established due to the 
absence of leukaemic cells in the cerebrospinal fluid 
or peripheral blood. ry 
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Case report 


A 10 year old boy presented with a six week history 
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of frontal headache, vomiting, blurred vision, and 
ataxic gait with a tendency to fall to the right. 
Physical examination showed papilloedema, bilat- 
eral VI cranial nerve palsies, generalised limb 
weakness, and symmetrically diminished limb re- 
flexes. The peripheral blood count and white cell 
differential count were normal; haemoglobin was 
11-8 g/dl; white cell count 10-8x107/l; platelets 
260 107/l; and differential white cell count: neutro- 
phils 9-4x 10/1, lymphocytes 1-3x10°/1, monocytes 
0-1 1077/1. A skull radiograph showed some splaying 
of the coronal suture with loss of definition of the 
anterior aspect of the dorsum sellae consistent with 
raised intracranial pressure. Two cerebral computed 
tomograms were performed and showed no abnor- 
mality. Other investigations including a myelogram, 
nerve conduction studies, blood lead estimation, 
and urinary delta amino laevulnic acid excretion 
were all normal. Examination of the cerebrospinal 
fluid showed a raised protein value at 6 g/l, but a 
normal glucose concentration (4-5 mmol/l) and 
normal white cell count (2/ul). A cytospin examina- 
tion of the cerebrospinal fluid showed only a few 
neutrophils and lymphocytes. Bacterial and acid fast 
cultures were negative. No definitive diagnosis was 
made. 

The raised intracranial pressure was treated symp- 
tomatically with a four week course of dexametha- 
sone (8 mg/day) which alleviated the headache and 
ataxia. The patient was observed regularly as an 
Outpatient and two further computed tomograms 
were performed; both were normal. Four months 
after the initial presentation the symptoms of 
headache and vomiting recurred. Physical examina- 
tion now showed early optic atrophy, grossly re- 
duced visual acuity, and proptosis of the right eye. 
He had had an excessive weight gain of 10 kg in the 
previous four months. A lateral skull radiograph 
showed complete erosion of the pituitary fossa with 
diastasis of the coronal suture but a further com- 
puted tomogram was again normal. A second 
cerebrospinal fluid examination showed a turbid 
fluid with a raised protein concentration (5 g/l), a 
decreased glucose concentration (1-5 mmol/l), and a 
white cell count of 3090/ul. Cytologic examination 
indicated that most of the cells were lymphoblasts. 

Surface marker analysis of the cerebrospinal fluid 
blasts was performed. More than 90% of the cells 
expressed the phenotype of common acute lympho- 
blastic leukaemia? (cALL+; TdT+Ia+). Other 
laboratory investigations included: haemoglobin 
14-3 g/dl, white cell count 6107/1, and platelets 
242x101. The differential white cell count was 
normal with no blasts present. Bone marrow 
aspirate and biopsy showed a normocellular marrow 
with no evidence of leukaemia. Surface marker 


analysis of the bone marrow showed the complete 
absence of TdT+ cALL+cells. 

The patient was treated with remission induction 
therapy according to the Medical Research Council 
UKALL VIII schedule for acute lymphoblastic 
leukaemia presenting with central nervous system 
involvement; this included intrathecal methotrexate 
followed by craniospinal irradiation (24 Gy). Treat- 
ment was accompanied by the rapid relief of 
symptoms and an improvement in gait and visual 
acuity. Lymphoblasts disappeared from the cer- 
ebrospinal fluid. The patient remains in continuous 
complete remission on standard maintenance treat- 
ment 24 months after diagnosis. 


Discussion 


This child had an unusual presentation for common 
acute lymphoblastic leukaemia and the diagnosis 
proved difficult. The initial presentation was with a 
six week history of symptoms of raised intracranial 
pressure. At that stage examination of the cerebro- 
spinal fluid showed no cellular infiltrate, although 
there were minor biochemical abnormalities. The 
correct diagnosis was only established five months 
later after a second cerebrospinal fluid examination 
showed large numbers of common acute lympho- 
blastic leukaemia positive, TdT positive lympho- 
blasts. At this stage there was no evidence of bone 
marrow infiltration either by morphological or 
immunological analysis. 

Evidence of central nervous system involvement 
at presentation is found in about 5% of children with 
acute lymphoblastic leukaemia, and it is frequently 
associated with a high peripheral blast cell count.” 
This patient is unusual in that he developed features 
of central nervous system leukaemia in the absence 
of identifiable lymphoblasts in the cerebrospinal 
fluid or in the peripheral blood. 

Despite the finding of a normal peripheral blood 
and white cell differential count, we cannot exclude 
the possibility of bone marrow involvement by acute 
lymphoblastic leukaemia at the initial presentation, 
and can only surmise that this child may have had 
purely extramedullary disease. Steroids alone can 
induce a remission in approximately 50% of these 
children? and it is possible that the four week course 
of dexamethasone given to relieve the symptoms of 
raised intracranial pressure could have induced a 
bone marrow remission. Despite these reservations, 
this case raises interesting questions concerning the 
nature of extramedullary leukaemia which is nor- 
mally regarded as occurring secondary to haema- 
togenous spread which in this particular case was 
never documented. 
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This patient illustrates that neurological problems 
can occasionally be the presenting feature of acute 
lymphoblastic leukaemia. The diagnosis of central 
nervous system leukaemia should be considered in 
cases of unexplained raised intracranial pressure or 
cranial nerve palsies, even in the absence of a 
cerebrospinal fluid infiltrate. In these cases a 
thorough and if necessary repeated examination of 
the cerebrospinal fluid is required, which should 
include membrane marker studies, as it was only 
these diagnostic techniques that enabled us to make 
a precise diagnosis in this case. 


We thank Dr M Greaves, Imperial Cancer Research Fund 
Laboratories, London for help in performing the cell marker 
studies. 


References 


| Hardisty RM, Norman PM. Meningeal leukaemia. Arch Dis 
Child 1967;42:441-7. 

2? Greaves MF, Janossy G, Peto J, Kay H. immunologically 
defined subclasses of acute lymphoblastic leukaemia in children: 
their relationship to presentation features and prognosis. Br J 
Haematol 1981;48:179-97. 

> Sullivan MP, Vietti TJ, Fernbach D, Griffith KM, Haddy TB, 
Watkins TL. Clinical investigations in the treatment of menin- 
geal leukaemia: radiation therapy regimes vs conventional 
intrathecal methotrexate. Blood 1969,34:301-19. 

4 Goldin A, Sanberg JS, Henderson ES, Newman JW, Frei E Ill, 
Holland JF. The therapy of human and animal acute leukaemia. 
Cancer Chemotherapy Reports 1971;35:309-15. 


Correspondence to Dr N H Russell, Department of Haematology, 
City Hospital, Nottingham NGS IPB. 


Received 15 February 1985 


Investigation of the ‘satisfying’ quality of infant formula milks 


O G BROOKE AND C WOOD 


Department of Child Health, St George's Hospital, London 


o ae 


SUMMARY The ‘satisfying’ quality of a typical, 
current formula milk was compared with that of an 
earlier type with higher protein and mineral content 
in a double blind, cross over trial in 10 infants. 
There were no significant differences in the amount 
of crying or volume consumed which meant that 
there was a higher sodium and protein intake but no 
associated improvement in ‘satisfaction’. 





Feeding problems in infancy are among the most 
common encountered in baby clinics and paediatric 
departments. Many infants seem dissatisfied with 
their feeding and cause distress by their frequent 
crying. Although this kind of behaviour often results 
from a variety of different disturbances of mother- 
ing, it is usually perceived by the mother to be a 
problem of inadequate or unsuitable feeds. She 
therefore changes the type of feed, often several 
times,! sometimes encouraged in this by profes- 
sional health workers. There is also a ground swell 
of opinion, unreferenced but recognised by all who 
work in the field, that the older infant formula milks 
were more satisfying than the current highly modi- 
fied low solute formulas, perhaps because of their 


higher protein content, or because their protein was 
predominantly casein. With this in mind we de- 
signed a study to investigate infant feeding behav- 
iour on two different formulas, one an example of 
current manufacturing practice and one from the 
previous generation—safely low in solute content 
but still containing notably more protein (mainly 
casein) and electrolytes than is the current fashion. 


Patients and methods 


Infants. Ten infants were studied in a double blind, 
cross over experiment. The infants were term and of 
normal birthweight. They were recruited on the 
postnatal ward on the basis that their mothers 
wanted to bottle feed them and were willing to take 
part in the study. Their mothers gave fully informed 
consent and the study had ethical approval. The 
infants were started on one or other of the trial 
formulas before discharge home. 


Formulas. Details of the two formulas are given in 
Table 1. They were supplied as ready to feed liquid 
preparations in containers marked only with a week 
number (from 1 to 8). Unconsumed feed was 
retained for measurement so that daily intakes could 
be calculated. 
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Table 1 Composition of the two formuias (per litre) 


Formula 2 


(highly adapted) (less highly adapted) 
Energy (kcal) 650 680 
Protein (g) 15 (whey 18-5 (casein 
inant) 
Fat (g) 3 l 
(g) 72 84 

Lactose (g) n G0 

Maltodextrin 

axd anrylose (g) 0 24 
Cakinum (mg) 570 710 
Sodium (mg) 180 2 
Total minerals (g) 2-55 241 


Procedures. The infants were allocated one or other 
of the trial formulas at random in the first week of 
postnatal life. Crossover rank is given in Table 2. 
The formula was fed ad libitum. During the fifth or 
sixth week the other formula was substituted. The 
mother and the reasearchers knew that the change 
would be made at this time but did not know in 
which week the change would occur, and this varied 
with each infant. The milks looked identical and 
were only identified with the infant’s name and the 
week number. Enough milk was supplied each week 
to ensure a surplus. The randomisation and supply 
was organised by the manufacturing company. 
During the fifth and sixth week, daily intakes 
were measured over seven days by subtracting the 
volume of unconsumed feed from the total offered, 
and measurements of the total amount of crying 
over a 48 hour period were made. This was done 
with a ‘cry monitor’, consisting of a miniature 
microphone clipped to the baby’s clothing, an 
amplifier with high and low pass filters, a small 
computer, and a digital clock. The device was 
battery driven. When the baby cried the amplifier 
switched on automatically and this could be checked 
visually with a display light. Sensitivity could be 


adjusted with a gain control so that the device was 
not triggered by ambient noise. The computer 
memory stored the total crying time in minutes and 
seconds and the cumulative crying time could be 
displayed digitally at will. The device was tested on 
many infants in the postnatal ward and gave reliable 
results. 

The differences in feed intake on the two feeds 
were analysed by Student’s paired t-test. The dis- 
tribution of the crying time data was not normal, so 
they were compared using the Wilcoxon non- 
parametric test. 


Results 


Table 2 shows the milk intake and crying times on 
the two formulas in each infant. Intakes were the 
same on either formula and there was little differ- 
ence in the mean crying times. Infant 4 cried much 
less on the lower protein formula and infants 6 and 8 
cried more, but overall there was no significant 
difference (P>.0-05) using the paired t-test and 
Wilcoxon’s test, either in intake or crying time. 
When change in intake was compared with the 
change in log crying time, there was a significant 
negative correlation (r=—0-84, P=0-002). Protein 
intake was 2-61 g/kg per day on formula 1 v 3-32 g/kg 
per day on formula 2 (P<0-001). Energy intake was 
113 kcal/kg per day on formula 1 v 122 kcal/kg per 
day on formula 2 (P<0-02). Sodium intake was 31-3 
mg/kg per day on formula 1 v 48-6 mg/kg per day on 
formula 2 (P<0-001). 


Discussion 


This study showed that very young infants did not 
distinguish between formulas with modest differ- 
ences in protein, energy, and mineral content, either 
in terms of the volume consumed or in the amount 


Table 2 Comparison of intake and crying time in 10 infants fed formula 1 and formula 2 during 5th and 6th week of life 


Infant Formula I (highly adapted) 
Daily intake (7d) Mean crying time 
(milkg} (48 h) (min) 
1 166 22-8 
2 165 37-3 
3 195 16-8 
4 202 7-5 
5 178 17-2 
6 195 37-3 
7 170 3-1 
8 172 53-5 
9 162 1-1 
10 136 10-8 
Mean (SD) 174 (19-5) 23-4 (16-1) 


m o oe o DI ND t et ad DD F 


Formula 2 (less highly adapted) 


i 


over Daily imake (7d) Mean crying time Cross 
(ml/kg) (48 k) (man) rank 
188 12-6 1 
179 31-4 2 
187 9-5 2 
176 42-0 2 
181 18-9 l 
211 18-5 I 
184 28:7 2 
160 17-6 2 
173 13 i 
160 1-8 2 
180 (15-0) 18-2 (13-0) 
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of crying during measured time periods. Since crying 
time was quite variable, many more infants would 
have been required for us to have established with 
certainty that there was no difference between the 
feeds. The similarity, however, in spontaneous feed 
intake on the two formulas serves as a cross check 
on the cry times, and it is highly unlikely that the 
older formula was perceived as more satisfying than 
the newer, more highly adapted one, in spite of its 
greater concentration of energy, protein, and 
sodium and its starch content. Since change in feed 
intake was found to be negatively correlated with 
change in crying time it is possible that infants 
preferred the taste of one formula to the other 
(though there was no consistent favourite). The only 
property of feeds which has definitely been shown to 
influence the intake of young infants remains their 
sweetness.” 

Since the infants consumed virtually identical 
volumes of the two formulas, their intake of energy, 
protein, and sodium was greater on the richer 
formula. Although there is no evidence that harm 
will occur at this volume of intake, there is an 
authoritative view that the young formula fed 
infants should receive a feed as near as possible in 
composition to human milk,’ particularly in respect 
of protein,’ since it is difficult to exclude the 
possibility of an occasional case of hypernatraemic 
dehydration on formulas with higher protein and 
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salt content. The temptation to’ change to a richer 
formula in infants with ‘feeding problems’ should 
therefore be resisted since these formulas are no 
more satisfying, and attempts should be made to try 
to identify other causes of distress in the infant. It is 
possible, however, that the older infant of 4 to 6 
months may find a richer formula more to his taste, 
though evidence for this is lacking. 


Milupa Ltd provided the formulas and the funding for C W, as well 
as logistical assistance with running the study. 
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cerebrospinal fluid 
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SUMMARY Thirty four infants were studied; 21 with 
acute gastroenteritis, dehydration, and metabolic 
acidosis and 13 who served as controls. All infants 
with metabolic acidosis and without neurological 
signs had a normal to near normal cerebrospinal 
fluid acid base balance, but five with metabolic 
acidosis and severe neurological signs had cerebro- 
spinal fluid acid base disequilibrium. Acute meta- 
bolic acidosis in infants may lead to cerebrospinal fluid 
acid base imbalance causing cerebral dysfunction. 


Acute gastroenteritis in infancy is often accom- 
panied by metabolic acidosis. Some acidotic infants 
may manifest neurological disturbances without 
concomitant electrolyte pathology. We suggest that 


only when the cerebrospinal fluid balance is dis- 
turbed will neurological signs occur. 


Patients and methods 


Thirty four infants, divided into two groups (A and 
B), whose ages were between 1 month and 16 
months were included in this study. Group A 
consisted of 21 infants admitted to hospital with 
acute gastroenteritis. All were mildly to severely 
dehydrated (5% to 7% weight loss), with normal 
serum electrolyte values. We excluded from the 
study those with diseases other than acute gastroen- 
teritis, those with known neurological conditions, 
infants with a history of convulsions, and all infants 
with a history of birth trauma or low birthweight, or 
both. 
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Group B consisted of 13 infants, and served as a 
control. Their ages were between 1 month and 14 
months, and they had been admitted with suspected 
meningitis, which had been ruled out during their 
hospital stay. All were within normal limits. None of 
these infants were severely ill; they were febrile, and 
probably had minor viral infections. All were 
discharged within 72 hours. 

On admission all infants were assessed for: 

(1) Disturbance of consciousness, convulsions, 
muscle tone, and tendon and superficial reflexes. 

(2) Venous blood was examined to determine 
sodium, potassium, calcium, phosphate, mag- 
nesium, blood urea nitrogen, and glucose values. 
All infants with one or more abnormal result were 
excluded. 

(3) Capillary blood samples were taken from the 
prewarmed heel for blood gas analysis. The results 
were plotted on the Siggard-Anderson nomogram. ! 

(4) One ml of cerebrospinal fluid was drawn from 
the subarachnoid space by lumbar puncture. Bloody 
taps were excluded. The cerebrospinal fluid was 
then examined for pH, Pco., BE, Act., bicarbonate, 
exactly as the capillary blood sample according to 
the Astrup method. Both samples were examined 
within 10 minutes. 

All blood and cerebrospinal fluid analysis results 
were checked mathematically by the Henderson- 
Hasselbalch equation.” All values were corrected to 
body temperature. The results were evaluated using 
the Student’s f¢ test. 


Results 


The results of blood and cerebrospinal fluid gas 
analysis for the 13 infants in group B are shown in 
the Table. In all the infants the pH value of the 
cerebrospinal fluid was lower than that in blood— 
blood pH was mean (SD) 7-393 (0-034) while 
cerebrospinal fluid pH was 7-328 (0-033) (P<0-05). 
The Pco, value was higher in cerebrospinal fluid 


than in blood—mean (SD), 42-15 (8-06) mm Hg and 
36-53 (3-92) mm Hg respectively (P<0-001). The 
bicarbonate value in blood was mean (SD), 21-67 
(2-46) while in cerebrospinal fluid it was 21-05 (1-01) 
(P was not significant). 

Sixteen of the 21 infants in group A (group A1) 
had gastroenteritis without neurological signs 
(Table). Their blood pH was mean (SD), 7-259 
(0-066) while the corresponding values for cerebro- 
spinal fluid were 7-343 (0-035) (P<0-001). The Pco, 
in blood was mean (SD), 28-98 (7-45) mm Hg and in 
cerebrospinal fluid 30-09 (11-12) (not significant). 
The blood bicarbonate concentration was mean 
(SD), 12-78 (4:36) mmol/l and the value in cerebro- 
spinal fluid was 15-56 (4-89) (not significant). 

In the five infants in group A2 who had overt 
neurological signs such as coma or convulsions, the 
blood pH was mean (SD), 7-226 (0-105) and the 
value in cerebrospinal fluid 7-244 (0-029) (not 
significant). Blood Pco, in these five was mean 
(SD), 30-80 (2-78) mm Hg, while in cerebrospinal 
fluid it was 33-30 (5-04) (not significant). The blood 
concentration of bicarbonate was mean (SD), 12-62 
(3-67) and that in cerebrospinal fluid was 13-82 
(3-65) mmol/l (not significant). 

When comparing the mean blood and cerebro- 
spinal fluid pH values of control group infants with 
those of infants with gastroenteritis who had neuro- 
logical signs, there was a significant difference 
(P<0-001). 


Discussion 


The acid base metabolism of the cerebral compart- 
ment may influence cerebral function to a consider- 
able degree.* Studies of the relation between blood 
pH and cerebrospinal fluid acid base status in 
human beings are scanty and incomplete. There are 
reports that state that during convulsions the pH in 
cerebrospinal fluid decreases as a result of accu- 
mulation of lactic acid.* Few published reports deal 


Table Gas analysis in blood and cerebrospinal fluid (CSF) in infants with gastroenteritis (group A) and a control 


group (group B). (Values mean (SD)) 


——————————————— CC ere CC 














pH Pco> (mm Hg) Bicarbonate (mmol/l) 
Blood CSF Blood CSF Blood CSF 
Group A 
(n=21) LF 7:259 (0-066) 7:343 (0-035) 28-93 (7-54) 30-09 (11-12) 12-78 (4-36) 15-56 (4-88) 
P<()-001 NS NS 
2” 7-226 (0-105) 7-244 (0-829) 30-80 (2-78) 33-30 (5-04) 12-62 (3-67) 13-82 (3-65) 
NS NS NS 
Group B 
(n=13) 7-392 (0-034) 7-328 (0-033) 36-53 (3-92) 42-15 (8-06) 21-67 (2-46) 21-05 (1-01) 
P<0-05 P<0-001 NS 


“Group Al=16 infants with no neurological signs: group A2 infants with neurological signs. 
g £ £ g 


y 


P 
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with infants.* ° Our results showed a cerebrospinal 
fluid pH lower than the blood pH in healthy infants: 
higher Pco, values in cerebrospinal fluid than in 
blood; and a lower concentration of bicarbonate 
in cerebrospinal fluid than in blood, which is in 
accordance with previous reports.*® Most infants 
with metabolic acidosis had normal or near normal 
pH in cerebrospinal fluid. It is reasonable to assume 
that the reason for this phenomenon is twofold—the 
lower value of Pco, and the higher concentrations of 
bicarbonate in the cerebrospinal fluid of those 
infants suffering from metabolic acidosis, compared 
with infants in the control group. This shows that 
even in the presence of an acute metabolic acidosis 
with a low blood pH the cerebrospinal fluid often 
succeeds in maintaining a near normal pH value.’ * 

The infants with an acute metabolic acidosis in 
their blood showed neurological signs and symptoms 
(coma, convulsions, or both) confirming the 
assumption that metabolic acidosis in blood can lead 
to a cerebrospinal fluid acid base disequilibrium, 
thus causing cerebral dysfunction. During the acute 
plasma metabolic acidosis the pH in cerebrospinal 
fluid may shift in the opposite direction from the 
extracellular pH. This ‘paradoxical’ response seems 
to be related to the free permeability of the 
meningeal barrier to carbon dioxide gas, while 
hydrogen and bicarbonate equilibration across the 
membrane takes place slowly. Another hypothesis is 
that a child with any neurological sign such as 
convulsions may have an impaired ability to control 
pH in cerebrospinal fluid. We have not included 
such infants as our study was intended to emphasise 
the fact that acute metabolic acidosis caused by 


gastroenteritis can, by itself, cause a disequilibrium 
in the cerebrospinal fluid pH with the emergence of 
a neurological disorder. 

The results of the present work stress the import- 
ance of the careful correction of the metabolic 
acidosis in infants suffering from acute gastroenter- 
itis and showing neurological signs. A rapid infusion 
of sodium bicarbonate may correct the blood pH but 
as a result the Pco, in cerebrospinal fluid may rise, 
lowering the pH and endangering brain function. 
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Raised intracranial pressure not detected by ultrasound 
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SUMMARY Two patients with raised intracranial 
pressure responding to ventriculoperitoneal shunt- 
ing are described in whom ultrasound failed to show 
dilated ventricles. The importance of not equating 
absence of ventricular dilatation with normal press- 
ure and ventricular dilatation with high pressure is 
emphasised. 





Ultrasound of the skull has become a routine 
examination in the neonate and infant with increas- 
ing head circumference or signs of raised intracra- 


nial pressure, or both. The technique has come to be 
relied upon for assessment of ventricular size, with 
timing of insertion of a shunt being strongly influ- 
enced by the size of the ventricles. 

We report two patients without ventricular dilata- 
tion who had clinical signs of raised intracranial 
pressure and raised pressure on ventricular tap. In 
both relief of symptoms and signs followed ventricu- 
loperitoneal shunting. 


Case reports 


Case 1. A thoracic meningocele was diagnosed at 
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birth in this patient and the head circumference 
increased during the early weeks of life. Ultrasound 
examination of the head (Fig. 1) showed some 
ventricular asymmetry but no dilatation at 4 days, 6 
weeks, and 10 weeks of age. Because of the 
continuing increase in the head circumference, a 
ventricular tap was performed at age 9 weeks; this 
showed a pressure of 250 mm of water at a depth of 
2-5 cm from the skin surface. Pressure was measured 
under general anaesthetic with zeroing of the 
manometer to the skin surface at the site of insertion 
of the needle. A Hakim ventriculoperitoneal shunt 
was inserted without complications. After operation 
the previously bulging fontanelle became flat and 
the head circumference decreased slightly. At follow 
up at 5 months of age the head circumference had 
returned to within normal limits. 


Case 2. This patient was born at 28 weeks’ gestation 
and developed bilateral grade III intraventricular 
haemorrhages and subsequent progressive ventricu- 
lar dilatation, confirmed by ultrasound at the 
referring hospital. The patient was transferred for 
insertion of a Holter ventriculoperitoneal shunt 
which was carried out without complications at 7 
weeks of age. 

At 18 weeks of age the patient developed a 
bulging anterior fontanelle and vomiting, suggestive 
of a block of the shunt system. The ventricular 
pressure measured by the standard technique under 
general anaesthesia was recorded at 170 mm of 
water, and the shunt system was revised with relief 
of the symptoms. Ultrasound before shunt revision 
showed no evidence of ventricular dilatation. 





Fig. | 
showing ventricular asymmetry but no dilatation. 


Case 1: coronal section of ultrasound of brain 





Fig. 2 
showing normal lateral ventricles. 


Case 2: coronal section of ultrasound of brain 


At the age of 5 months and again at 6 months the 
patient was readmitted with the same symptoms and 
attempted measurement of the pressure via needle 
insertion into the upper catheter of the shunt system 
showed no cerebrospinal fluid, diagnostic of block- 
age of the upper catheter of the shunt system. On 
neither occasion was ventricular dilatation detected 
by ultrasound, and symptoms were relieved by 
revision of the upper catheter. 

At 7'2 months of age the symptoms recurred and 
ultrasound examination on the same day (Fig. 2) 
Showed no appreciable ventricular dilatation. At 
Operation the following day the ventricles were 
difficult to find, they were presumed small and when 
entered with a needle the ventricular pressure was 
200 mm of water. Revision of the shunt system led 
to resolution of the clinical signs and symptoms. 


Discussion 


It has become well recognised that ultrasound is an 
accurate method of assessing ventricular size, com- 
paring very favourably with computed tomography. ! 
Many authors have accepted ventricular ratios of 
greater than 30% as indicative of hydrocephalus,? 
equating ventricular dilatation with hydrocephalus, 
the former being purely descriptive of an appear- 
ance but the latter implying raised intracranial 
pressure. 

It is important to realise that while large ventricles 
are most commonly associated with raised intracra- 
nial pressure, cerebral atrophy can cause similar 
ventricular dilatation, and likewise while normal 
size cerebral ventricles suggest normal intracranial 
pressure our two patients show that it is dangerous 
to assume this to be the case if clinical signs suggest 
otherwise. The reasons for this finding are uncer- 
tain. In both cases it seems most likely that the 
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distribution of cerebrospinal fluid differs from that 
seen in most cases of hydrocephalus. 

A possible explanation is that due to impairment 
of circulation of cerebrospinal fluid, in case 1 due to 
the Arnold-Chiari malformation and in case 2 due to 
adhesions after intraventricular haemorrhage, most 
of the expansion of cerebrospinal fluid spaces 
causing raised intracranial pressure occurs over the 
surface of the brain. This is quite difficult to detect 
by ultrasound but causes the same net effect to the 
brain as ventricular dilatation does in the more usual 
cases. 

We think these two patients are unusual, but their 
cases illustrate the importance of not relying on the 
size of the ventricles to indicate raised intracranial 
pressure and the need for insertion or revision of a 


shunt system. Measurement of ventricular pressure 
is mandatory in any patient in whom there is raised 
intracranial pressure and whose ventricles are nor- 
mal on ultrasound. 
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SUMMARY A 3 year old boy who had chronic active 
hepatitis type B with features of ongoing liver 
damage and active virus replication, developed, 
acute membranous glomerulonephritis two years 
after the clinical onset of liver disease, when both 
hepatitis B e antigen and antibody were detectable 
in serum. After withdrawal of short term steroid 
treatment and resolution of hepatitis B virus replica- 
tion, both glomerulonephritis and chronic hepatitis 
went into remission. Some months later hepatitis B 
surface antigen was no longer found in serum. 


In recent years reports from different countries have 
emphasised the high prevalence of hepatitis B virus 
markers in the serum of children with membranous 
glomerulonephritis.' * On the other hand hepatitis B 
virus antigens together with immunoglobulins and 
complement components have been detected in the 
glomeruli of these patients, suggesting that hepatitis 
B virus may be implicated in the pathogenesis of the 
disease.* * In most cases, however, hepatitis B virus 
infection remains asymptomatic until the develop- 


ment of membranous glomerulonephritis, although 


at this time a variety of associated liver disorders has 
been reported.” > Therefore no clear cut relation has 
emerged between the natural history of the infection 


and of the associated liver disease and the develop- 
ment of membranous glomerulonephritis. We de- 
scribed the clinical and virological features and the 
unusual course of chronic active hepatitis type B 
in a child who developed membranous glomerulo- 
nephritis two years after the clinical onset of liver 
disease. 


Case report 


This boy, the first child of a 27 year old mother, was 
born after an uncomplicated pregnancy: and de- 
livery. He was well until the age of 18 months (July 
1979) when he presented at Padova Hospital with 
abdominal pain that subsided spontaneously. On 
that occasion routine tests showed increased trans- 
aminase concentrations (Figure), and hepatitis B 
surface and e antigen positivity by radioimmuno- 
assay. Both urine analysis and blood urea nitrogen 
were normal. No risk factors for hepatitis B virus 
infection emerged from the clinical history of the 
patient and both parents were hepatitis B surface 
antigen negative. After discharge the patient re- 
mained asymptomatic. He was next seen in March 
1980 when his mother developed acute hepatitis 
type B. At this time the child was an asymptomatic, 
well developed, and well nourished child with mild 
hepatosplenomegaly. Transaminase activities were 
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considerably raised (Figure), while bilirubin, albu- 
min, gammaglobulins, prothrombin time, C3 and C4 
values were normal. Rheumatoid factors and anti- 
nuclear antibodies were negative. The patient was 
hepatitis B surface and e antigen positive, according 
to radioimmunoassay, and DNA polymerase 
positive (by the method of Kaplan et a/).° There 
were no clinical or biochemical signs of renal 
disease. Liver biopsy, performed by the Menghini 
technique, showed features of chronic hepatitis with 
moderate signs of activity. Hepatitis B core antigen 
was found in the liver by direct immunofluorescence.° 
One month later (April 1980), spontaneous sero- 
conversion to hepatitis B e antibody occurred, 
although DNA polymerase was still positive in 
serum, and transaminases remained abnormal. 
The patient remained asymptomatic until Decem- 
ber 1981, when he developed bouts of abdominal 
pain, anorexia, vomiting, peripheral oedema, and 
ascites, and was admitted to hospital. On examina- 
tion he was found to have severe, generalised 
oedema and slight hepatosplenomegaly. Laboratory 
data were as follows: total serum protein 4-4 g/100 
ml; cholesterol 6-7 mmol/l (260 mg/100 ml); blood 
urea nitrogen 2-5 mmol/l (7 mg/100 ml); and 
creatinine 35.2 pmol/l (0-4 mg/100 ml). Rheumatoid 
factors and antinuclear antibody were negative. The 
complement profile showed: C3 86 mg/100 ml 
(normal 80 to 150 mg/100 ml) and C4 15 mg/100 ml 
(normal 15 to 45 mg/100 ml). Proteinuria ranged 
from 5 to 16 g/24 hours and was highly selective. The 
urinary sediment showed 5 to 10 erythrocytes/high 
power field and some granular hyaline casts. Both 
hepatitis B e antigen and antibody were simulta- 
neously detected in serum. Renal biopsy was consis- 
tent with membranous glomerulonephritis. Direct 
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Figure Behaviour of alanine aminotransferase (ALT) and 
of hepatitis B virus (HBV) markers in serum during the 
observation period. 


Dotted line indicates the upper normal value of ALT;CAH=chronic active 
hepatitis. HBsAg=hepatitis B surface antigen; HBeAg =hepatitis B e antigen; 
Anti-HBe=hepatitis B e antibody. 


immunofluorescence on frozen tissue sections using 
commercial antisera (Behringwerke) showed granu- 
lar deposits of IgG, IgM, C3, and Clq in the 
capillary loops. Staining for hepatitis B surface 
antigen by indirect technique using a FITC- 
conjugated goat antiserum to monospecific rabbit 
hepatitis B surface antibody (Behringwerke) was 
negative. Staining for hepatitis B e antigen could not 
be performed. 

The patient was given immunosuppressive treat- 
ment at a dose of 2 mg/kg/day. The transaminases 
activities and the hepatitis B e antigen/antibody 
system during the observation period are shown in 
the Figure. 

Two months later (February 1982) peripheral 
oedema had resolved and steroid treatment was 
stopped. In April 1982, when proteinuria had 
reduced to 2 to 3 g/day, a percutaneous liver biopsy 
was carried out and was again consistent with 
chronic hepatitis of moderate activity. Hepatitis B 
core antigen was detectable by immunofluorescence 
in few hepatocyte nuclei. The patient’s ambulatory 
course, over the next four months was one of 
gradual improvement of renal function and a return 
of transaminase activities to normal. DNA poly- 
merase became negative in serum. By November 
1982 proteinuria had resolved and transaminases 
were normal. Nine months later the patient no 
longer had hepatitis B surface antigen in serum and 
became hepatitis B surface antibody positive. A 
liver biopsy performed in November 1983 showed 
features of portal fibrosis and no hepatitis B virus 
markers could be found by immunofluorescence. 


Discussion 


Membranous glomerulonephritis occuring in 
chronic hepatitis B surface antigen carriers is 
thought to be mediated by immune complexes 
involving hepatitis B virus antigens.? 4 7 As mem- 
branous glomerulonephritis, however, is certainly a 
rare clinical finding during chronic hepatitis B virus 
infection, nephritogenic immune complexes are 
probably produced only in patients with a peculiar 
type of immune response to the virus. Indeed our 
patient had some unique clinical and immunological 
features during the natural history of his liver 
disease, before the development of glomerulone- 
phritis. He was, in fact, the only case out of 13 
untreated children with chronic hepatitis B e antigen 
positive hepatitis included in a previous study, who 
did not show biochemical and histological remission 
of liver disease after hepatitis B e antibody serocon- 
version, and who showed spontaneous fluctuations 
of circulating hepatitis B e antigen/antibody. Urine 
analysis remained normal for a long time in spite of 
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active liver disease and continuing virus replication, 
and glomerulonephritis occurred only when both 
hepatitis B e antigen and antibody were simulta- 
neously detectable in serum, thus suggesting that 
this antigen-antibody complex, with a molecular 
ratio near to equilibrium, might by of pathogenetic 
importance. In fact the complex has a molecular size 
thought to be capable of inducing glomerular 
disease and recently Takekoshi et alf and Ito et al’ 
found hepatitis B e antigen without surface antigen, 
in the glomerular deposits of some children with 
membranous glomerulonephritis. Moreover an 
association was found between the hepatitis B e 
antigen/antibody status and outcome of glomerulo- 
nephritis. Resolution of the disease was often 
associated with hepatitis B e antibody seroconver- 
sion. Even in our patient this seroconversion was 
followed by a rapid return to normal of the urine 
analysis but only when it was associated with the end 
of hepatitis B virus replication and subsequent 
remission of liver disease. The favourable outcome 
of both hepatic and renal disease after the end of 
virus replication provides further support to the 
concept that both diseases, although occuring at 
different times and with different pathogenetic 
mechanisms, are due to the same aetiological agent. 
In our experience, more that 90% of children with 
chronic hepatitis type B remain chronic surface 
antigen carriers after hepatitis B e antibody sero- 
conversion (unpublished observations). Our patient 
was one of the few in whom hepatitis B surface 
antigen was no longer found in serum some months 
after seroconversion. Why he finally developed an 
adequate immune response to hepatitis B virus 
remains unclear. 

Since the end of hepatitis B virus replication 
seems to be a crucial event in the remission of both 
hepatic and extrahepatic disorders associated with 
the chronic infection, immunosuppressive treatment 


Recurrent croup 


D W HIDE AND B M GUYER 


that potentiates virus replication would not find a 
rationale in the treatment of hepatitis B virus 
associated membranous glomerulonephritis. In our 
patient, however, short term immunosuppressive 
treatment, given at the onset of the nephrotic 
syndrome, did not seem to interfere with the 
favourable outcome of the infection and related 
disorders. 
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SUMMARY Thirty one of 486 children followed from 
birth had recurrent croup in the first four years of 
life. Twenty one were boys, and 10 girls. Recurrent 
croup occurred significantly more often in families 
with a positive history of allergy but was not 
significantly associated with the initial feeding 
method. 





Recurrent croup was an unexpectedly common 
clinical occurrence identified in 6:4% of the infant 
population of the Isle of Wight born during a 12 
month period and followed for the first four years of 
life. Detailed results of the first two years of the 
Isle of Wight infant feeding survey have been pub- 
lished. >? 

We wish to draw particular attention to recurrent 
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croup as a possible manifestation of allergic disease. 
We believe this form of acute stridor is at least as 
common as the frequently diagnosed ‘acute viral 
laryngotracheitis’. 


Methods 


Parents of children born between April 1, 1977 and 
March 31, 1978 were sent a questionnaire when the 
child had reached 5 years of age. Information was 
sought on the respiratory and other manifestations of 
disease that might have an allergic basis. This report 
is concerned with the occurrence and frequency of 
acute laryngeal stridor (croup). Croup was dis- 
tinguished from asthma and wheezing in the ques- 
tionnaire and we doubt that these signs have been 
misrecorded in this study, although we acknowledge 
that confusion does occur occasionally in clinical 
practice. 


Results 


Information was received from 486 families. Table 1 
shows the number of episodes of croup recorded. 
Recurrent croup is more common in boys. Table 2 
shows that recurrent croup occurs significantly more 
often in families where one or both parents have a 
history of atopic disease—eczema, asthma, or hay 
fever. Recurrent croup was recorded more often in 
the exclusively breast fed infants (8-8%) than in 


Table 1 Episodes and sex distribution of croup in 
first four years of life 


No of episodes No of children Boy : girl 
0 426 

1 29 16: 13 

2 5 223 

3 14 12:2 

4 1 D: 1 

5 2 0:2 

6 2 2:90 

>6 7 5:2 


Table 2 Relation between recurrent croup and 
parental allergy 


No (%) with croup 


18 (10-8) 
P<0-01 


Positive history of allergy 167 


Negative family history of allergy 319 13 (41) 


those given cows’ milk or mixed breast and formulae 
feeding (5-6%). This tendency does not achieve 
significance statistically and may be explained by the 
preference of mothers with a family history of atopy 
to breast feed their infants.” 


Discussion 


Acute episodes of laryngeal stndor in infants and 
young children are alarming to patients and their 
parents and to the medical practitioners caring for 
them. Most frequently acute episodes of stridor are 
attributed to viral laryngotracheitis, although bac- 
terial infections, such as acute epiglottitis, usually 
due to Haemophilus influenzae type B, staphylococ- 
cal tracheobronchitis (pseudomembraneous croup), 
and diphtheria may need to be excluded. 

In about 50% of cases of acute laryngotracheitis 
no pathogen, bacterial or viral, can be identified.* 
This raises the possibility of a non-infective trigger 
for the symptoms of a substantial number of 
children. Allergy has been suggested as a cause of 
recurrent croup but there has been some reluctance 
to acknowledge this as an aetiological factor. Zach 
and his colleagues’ in Melbourne recently reported 
their studies on 110 children nine years after each 
had been admitted to hospital with croup. Fifty 
seven were reported as having recurrent croup (in 
his series more than two episodes) and 33 were 
considered allergic. A highly significant relation was 
reported between allergy and recurrent croup. 

The present study confirms the findings of Zach et 
al of a male preponderance and a strong predisposi- 
tion for croup to recur in allergic families. The 
prevalence of recurrent croup is very similar to that 
of asthma in children on the Isle of Wight. It may 
well be that the role of infection has been over 
emphasised in recurrent croup just as it has in 
asthma. = 
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Current topic 


Screening for congenital hypothyroidism: 


the first decade 


N D BARNES 
Addenbrooke's Hospital, Cambridge 


The horror of cretinism and the joy of its treatment 
can never have been expressed more vividly than by 
William Osler, writing in 1897 soon after the effect 
of thyroid replacement was recognised. ‘No type of 
human transformation is more distressing to look at 
than an aggravated case of cretinism. The stunted 
stature, the semi-bestial aspect, the blubber lips, 
retroussé nose sunken at the root, the wide-open 
mouth, the lolling tongue, the small eyes half-closen 
with swollen lids, the stolid expressionless face, the 
squat figure, the muddy, dry skin, combine to make 
the picture of what has been well termed the “pariah 
of nature”. . . Not the magic wand of Prospero or 
the brave kiss of the daughter of Hippocrates ever 
effected such a change as that which we are now 
enabled to make in these unfortunate victims, 
doomed heretofore to live in hopeless imbecility, an 
unspeakable affliction to their parents and their 
relatives.”! 

Not until 60 years later was it first reported that 
although thyroid replacement treatment did indeed 
abolish the physical manifestations of congenital 
hypothyroidism, unless it was started within the first 
few weeks of life serious intellectual and neurologi- 
cal deficits frequently persisted.” This remained a 
matter of controversy but was supported by increas- 
ing weight of evidence. In 1972 a study from 
Pittsburgh, for instance, showed that treatment 
started before the age of 3 months resulted in a 
mean intelligence quotient (IQ) of 89, between 3 
and 6 months of 70, and after 6 months of only 54.” 

Prompt diagnosis was therefore essential but 
proved impossible to achieve on clinical grounds 
alone. Few infants showed diagnostic features of 
hypothyroidism at birth—the early manifestations 
were subtile and non-specific, and the stigmata of 
‘aggravated cretinism’ developed only slowly. For 
these reasons, even in the best circumstances, less 
than half were identified before 3 months of age." 

The potential benefit of neonatal screening was 
evident, and when radioimmunoassays became 
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available for measurement of thyroxine and later 
thyroid stimulating hormone in small samples of 
serum or whole blood spotted on to filter paper, 
pilot programmes were organised without delay. In 
1973 screening was started in Pittsburgh using 
umbilical cord serum thyroid stimulating hormone, 
in Quebec using filter paper thyroxine, and in 
Belgium using serum thyroid stimulating hormone 
measurement. These and many other programmes 
soon proved that congenital hypothyroidism could 
indeed be detected biochemically in the newborn 
period (almost invariably before it was suspected 
clinically) with great reliability and acceptably low 
cost.” © 

In the United Kingdom the financially con- 
strained National Health Service was slow to sup- 
port this advance in preventive medicine. By 1979, 
when the first NHS funded regional programme 
started (in East Anglia), there was already national 
screening in six European countries and in much of 
North America. In 1981, however, a strong recom- 
mendation (but no extra money) was conveyed to 
health authorities, and in 1983 screening reached all 
parts of the country. In addition, the Medical 
Research Council funded the establishment of a 
National Register of Congenital Hypothyroidism 
based at the Institute of Child Health in London. 

What has been learned from a decade of screening 
and what remains to be learned? 


Perinatal thyroid function 


The observations made in screening programmes, in 
combination with clinical and experimental studies, 
have clarified many aspects of normal gnd abnormal 
perinatal thyroid development and function. From 
the work of Fisher and others has evolved the useful 
concept that thyroid axis maturation occurs in three 
partially overlapping phases, during each of which 
developmental errors may occur.’ Permanent abnor- 
malities generally result from genetic or embryo- 
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logical defects while transient disorders are more 
commonly due to delays in functional maturation 
(Table). 

Neither thyroid hormones nor thyroid stimulating 
hormone cross the placenta in appreciable concen- 
trations; the fetal axis therefore develops indepen- 
dently of maternal influence. In the first trimester of 
pregnancy the fetal thyroid and pituitary glands 
differentiate anatomically and functionally. The 
embryological migration of the thyroid anlage from 
its origin to its cervical site is an accident prone 
journey, errors in which cause the related disorders 
of ectopia, hypoplasia, and aplasia. These together 
are the most common and important causes of 
permanent congenital hypothyroidism and are re- 
sponsible for a spectrum of dysfunction from the 
mildest to the most severe. The several genetic 
defects in thyroid hormone biosynthesis are auto- 
somal recessive disorders usually associated with 
relatively mild goitrous hypothyroidism. Pituitary 
dysplasia is rare, it may occur as an isolated defect or 
in association with other midline malformations and 
often presents with other manifestations of hypopi- 
tuitarism such as hypoglycaemia or, in the male, 
micropenis. Hypothalamic maturation is a later 
event in fetal life; developmental disorders are rare 
and often associated with other problems such as 
blindness in septo-optic dysplasia. 

Around mid-gestation the integrity of the hypo- 
thalamic-pituitary portal system is established and 


Table Developmental disorders of thyroid function 


Disorders 


Permanent 


(1) Embryogenesis 
(0-12 wks gestation) 
Thyroid gland development 
—anatomical 
—biochemical 
Pituitary development 
—anatomical 
—biochemical 


(2) Hypothstamie maturation 
(5-35 wks gestation) 
Hypothalamic development 
—anatomical 
—biochemical 


(3) Functional maturation of thyroid axis 
(20 wks gestation—4 wks postnatal age) 
Feedback control of TRH and TSH secretion 
TSH control of thyrotd function 
Thyroid gland metabolism i 


Peripheral thyroxine metabolism 
Protein binding of serum thyroid hormones 
Tissue responsiveness 


Adapted from Fisher and Kielin.” 


TSH«thyroid stimulating hormone; TRH*=thyrotrophin releasing hormone. 


functional maturation of the thyroid axis can occur 
but in man this process is not completed until after 
birth. There is a gradual rise in fetal thyroid 
hormones and thyroid stimulating hormone but 
concentrations of the active monodeiodinated thy- 
roxine derivative, triiodothyronine, remain low 
while those of the inactive metabolite, reverse 
triiodothyronine, are relatively high. At birth 
dramatic changes occur. There is a sharp rise in 
thyroid stimulating hormone to reach a peak 30 
minutes after birth, This elicits an appropriate 
release of thyroid hormones. Also within six hours 
there is a switch from inner ring to outer ring 
monodeiodination of thyroxine, which results in a 
four to sixfold rise in triiodothyronine. 

These remarkable mechanisms, which spare thy- 
roid hormone effect in the fetus and then amplify it 
immediately after birth, suggest one reason why 
early postnatal hormone replacement is so effective. 
The other major factor is probably the late brain 
growth spurt in the human compared with other 
species, which permits the critical period for treat- 
ment to extend into the early postnatal weeks.’ 
Congenital hypothyroidism is thus a condition in 
which, to a large extent, the ‘clock starts at birth’. 
_In the preterm infant similar changes occur but 
they are of a lesser degree. All preterm infants 
therefore have some degree of hypothyroxinaemia 
and they are also more prone to functional aber- 
rations.’ ° 


Transient 


Aplasia, hypoplasia, ectopia 
Dyshonmonogennesis 


Aplasia, hypoplasia 
TSH deficiency 


Dysplasia 
TRH deficiency 


Hypothyroxinaemia 
Hyperthyrotropinacmia 
Hypothyroidism due to antithyroid 
drugs, iodide excess or deficiency 
Hypotriiodothyroninaemia 


Binding protein abnormalities 
Thyrodd hormone: unresponsiveness 
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Screening methods 


Screening tests must be acceptable and must com- 
bine maximum discrimination with minimum cost 
and inconvenience. Cord blood screening for con- 
genital hypothyroidism offered the earliest postnatal 
diagnosis, but to collect an additional blood sample 
for this purpose alone was inevitably complex and 
expensive.!° By good fortune, the optimum period 
for screening after the immediate postnatal perturba- 
tion of the axis proved to coincide with that for 
screening for disorders of amino acid metabolism, 
the third to seventh days of life, so the two could be 
combined and established systems of sample collec- 
tion used. 

Measurement of thyroxine alone proved inad- 
equate as many infants with ‘compensated’ primary 
hypothyroidism had values within the normal range 
so that approximately 30% of cases were missed.° 
To measure both thyroxine and thyroid stimulating 
hormone on all specimens was ideal but expensive. 
The alternatives therefore were a primary thyroid 
stimulating hormone measurement or a primary 
thyroxine measurement with supplementary thyroid 
stimulating hormone determination on the lower 
thyroxine values, the cut off varying in different 
programmes from 3 to 20%. The former method 
was more widely adopted in Europe® and the latter 
in the USA.° The pros and cons of these two 
approaches have been and are still widely debated.” |! 
Thyroid stimulating hormone T measurement 
provides the most sensitive index of primary hypo- 
thyroidism, the condition that screening programmes 
are designed to detect, but secondary hypothyroidism 
and cases with a delayed rise in this hormone are 
missed. With thyroxine/thyroid stimulating hor- 
mone testing if a generous cut off point is used, only 
the mildest cases of compensated primary hypo- 
thyroidism are missed and infants with secondary 
hypothyroidism are detected. In general, recall rates 
are higher but costs lower with primary thyroxine 
than with primary thyroid stimulating hormone 
measurement. At present there seems little to 
choose between these two approaches. It may prove 
that primary thyroxine is more discriminating when 
an early test is used and primary thyroid stimulating 
hormone when blood sampling is delayed a few 
days. Improved methods for both estimations using 
enzyme immunoassays and more automation are 
under development and these in time should provide 
more rapid and sensitive sample analysis.’ 


Results 


Screening showed that congenital hypothyroidism is 
much. more common than was suspected. Retrospec- 


tive studies had suggested an incidence of perma- 
nent primary hypothyroidism around 1 in 7000* but 
screening gave a true rate of 1 in 3500 to 4500 in 
many parts of America, Europe, and Asia.” ° ? This 
wide discrepancy is at least in part due to neonatal 
identification of children in whom the diagnosis 
would previously have been acquired hypothyroid- 
ism of early postnatal onset. Many of these patients 
have dysplastic glands with sufficient function to tide 
them through the early months of life without 
symptoms. Although the neurological and intellec- 
tual prognosis is probably good even if treatment is 
delayed, the possibility of subtle damage cannot be 
excluded and with screening they are spared the 
often prolonged hiatus between the eventual onset 
of symptoms and the start of treatment. 

Thyroid dysgenesis accounts for 80 to 90% of the 
cases identified; approximately one third have no 
detectable thyroid tissue and two thirds an ectopic 
or dysplastic gland.° © ? Dyshormonogenesis, secon- 
dary hypothyroidism, and transient cases together 
total 10% to 20%. Secondary hypothyroidism is rare 
with an incidence of only 1 in 60 000 to 100 000; 
some severely affected infants may die from hypo- 
glycaemia before they are screened but for those 
who survive the prognosis with appropriate replace- 
ment treatment is good. 

Although permanent abnormalities of thyroid 
function have been detected with remarkable con- 
sistency world wide, transient abnormalities have 
shown wide local variation, with a higher incidence 
in Europe, (around 1 in 8000) than America (1 in 
60 000).°°? It is not yet clear whether these 
discrepancies chiefly reflect differences in screening 
techniques and timing or whether they may indicate 
true differences due perhaps to iodine intake or 
other factors. 

Primary thyroxine screening programmes have 
also shown that thyroxine binding globulin defici- 
ency is relatively common, affecting approximately 
1 in 9000 infants, with an incidence nine times 
greater in boys than girls due to X linked inheritance.’ 
This condition is not associated with abnormal 
thyroid function and it is important to be able to 
confirm it by direct thyroxine binding globulin 
measurement on the screening blood sample. 

At present it is estimated that seven to nine 
million infants are screened annually and pro- 
grammes are active or planned in most parts of the 
developed world. 


Diagnosis 
The results of positive screening tests must be 


confirmed on serum samples but when the screening 
tests are unequivocal, treatment can be started 
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without further delay than necessary to collect 
suitable blood specimens. Estimation of the bone 
age gives some indication of the degree of fetal 
hypothyroidism that was present. 

A thyroid scan with “iodine or *’™technetium 
shows the site and size of any thyroid tissue present; 
if not immediately available a satisfactory scan can 
be obtained after treatment is started since the 
thyroid stimulating hormone and therefore the 
thyroid uptake is only slowly suppressed.'* Although 
not an essential investigation, radiation exposure is 
low and knowledge of the anatomy may be helpful 
both in planning medical management and in 
showing the abnormality to the parents in easily 
comprehensible form. 

When the thyroid function tests are equivocal full 
investigation is indicated and a clinical decision must 
be made on whether or not to treat.!? The inter- 
pretation of thyroid function tests in sick preterm 
infants poses particular problems.’ The essential is 
to avoid leaving untreated any infant with appreci- 
ably subnormal thyroid function in the early weeks 
and months of life. It is better to err in favour of 
treating, with early reassessment if doubt persists. 


Treatment 


Synthetic L-thyroxine is the preparation of choice 
for replacement. A suitable initial dose is 10 
ug/kg/per day." Giving this ‘prohormone’ rather 
than the more active triiodothyronine is preferable as 
it permits the peripheral monodeiodinating mechan- 
isms, assuming these are intact and correctly ‘set’, to 
make fine adjustment to the amount of active 
hormone reaching its receptors.'* This mechanism 
seems to permit some leeway in dosage and accords 
with the observation that the relatively large re- 
placement doses given in the past seldom caused 
symptomatic hyperthyroidism. In postnatal hypo- 
thyroidism adequate dosage can be judged from the 
patient’s own thyroid axis and the correct dose 
defined as the smallest amount which suppresses the 
thyroid stimulating hormone into the normal range. 
In congenital hypothyroidism, however, this set 
point may be abnormal, presumably as a result of 
prenatal hypothyroidism, so excessive dosage may 
result from attempts to suppress completely the 
thyroid stimulating hormone, especially in the early 
months of life.' The total serum thyroxine value 
should be maintained in the upper part of the 
normal range," the triiodothyronine concentration 
is then generally also within the upper normal range 
for age. The use of free thyroid hormone concentra- 
tions has not yet been fully evaluated but may 
permit more exact dosage adjustment. 


Follow up and reassessment 


Regular monitoring of progress, with special atten- 
tion to growth, psychomotor development, symp- 
toms or signs of thyroid dysfunction, and biochemi- 
cal thyroid function tests is essential. The latter 
indicate not only adequacy of dose but also com- 
pliance. A suitable regimen comprises a check one 
month and three months after starting replacement 
treatment, then three monthly through the first 
year, six monthly until school age, and annually 
until growth and development is complete. Thyroid 
function should also be rechecked approximately 
one month after any change of thyroxine dose. 

It is essential to reassess the diagnosis before 
committing a child to lifelong replacement treat- 
ment, firstly because hypothyroidism may prove 
transient and secondly because all diagnostic tests 
are fallible. Such reassessment should be under- 
taken after the age of 2 years when a brief 
interruption of treatment will not be harmful. 
Reversion to chemical hypothyroid status is more 
rapid if triiodothyronine is substituted for thyroxine 
beforehand as the half life is shorter. A dose of 
triiodothyronine equivalent to the current thyroxine 
dose (20 ug triiodothyronine is approximately 
equipotent with 100 ug thyroxine) is given for one 
month and then treatment is stopped for 10 to 14 
days to permit thyroid function testing.!° An isotope 
scan can also be obtained at this time. 


Prognosis 


The evidence available to date amply confirms that 
early treatment is associated with a good prognosis. 
Most follow up studies have found no difference 
between affected children treated within the first 
four weeks of life and normal controls. In the large 
New England collaborative study the results were 
identical for adequately treated patients and con- 
trols at 2 years on the Bayley mental development 
index and at 3, 4, and 5 years in Stanford-Binet IO 
assessment. Indequately treated patients showed 
significantly reduced IQ scores.” 

Some notes of caution, however, have been 
sounded. The Quebec group found that although no 
deficit was apparent at 1 year some children showed 
deficiencies in hearing-speech performance scales 
and practical reasoning at 18 and 36 months." 
Others have found that although intelligence is 
normal there may be subtle deficits in motor and 
perceptual abilities, speech, and possibly also in 
behaviour and personality.” 

Careful and detailed follow up into school age and 
well beyond will be necessary before definitive 
conclusions can be drawn. A remarkable improve- 
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ment in IQ, with a mean increment of 21 points, was 
reported in affected children retested 16 to 26 years 
after their first test." 


Cost-benefit 


For few forms of medical endeavour is a realistic 
assessment of cost-benefit possible and if strict 
financial benefit were a criterion for acceptance 
many established treatments would be threatened. 
For neonatal thyroid screening it is possible to 
estimate costs with some accuracy and, however the 
benefits are computed, the ratio is overwhelmingly 
favourable.!’ These exercises have political uses but 
in human terms the contribution of screening to the 
prevention of handicap is without price. 


Problems 


All screening programmes pose problems. Some 
failures are inevitable. They must, of course, be 
kept to the absolute minimum, not least because 
diagnostic awareness inevitably decreases when a 
condition is no longer seen by practising doctors. 
The occasional child to slip the net may therefore 
suffer more than before screening was established. 

The logistic problems of specimen collection, 
labelling, transport to the screening laboratory, 
handling in the laboratory, and communication of 
results usually generate more problems and failures 
than the diagnostic chemistry. This has been the 
experience with thyroid screening programmes.~” 

Remarkably few serious technical problems have 
arisen with the thyroxine and thyroid stimulating 
hormone assays which were well tried and tested 
before their adaptation for screening. False positive 
thyroid stimulating hormone assays have been re- 
ported due to the presence of cross reacting anti- 
bodies induced either by immunisation of the 
mother with a preparation containing rabbit serum”! 
or occurring spontaneously.” 

Recall is another major problem. The number of 
unsatisfactory specimens received in the laboratory 
can be reduced as the collecting force, in the UK 
generally the midwives, gains experience but never- 
theless is seldom less than 1 to 2%. Recall for 
equivocal results on the screening tests is lower with 
primary thyroid stimulating hormone than with 
primary thyroxine screening programmes. The 
problems associated with recall are more profound 
than is immediately evident. In spite of increasing 
public awareness and sophistication, recall may 
cause real and often prolonged anxiety to parents 
who find it difficult to accept that the problem was 
simply technical and to rid their minds of the 
suspicion that their infant’s foibles may be related to 


thyroid dysfunction. Twenty per cent of parents 
showed persistent emotional disturbance six to 12 
months after their child was recalled for retesting.~” 
The parents of confirmed cases may also have 
difficulty in accepting fully that the health of their 
child, never apparently ill, is dependent on the tiny 
daily dose of thyroxine. 

Another problem attending all screening pro- 
grammes is the repetitive nature of the tasks 
involved in collecting, processing, and testing large 
numbers of specimens. Increasing automation is 
helpful but boredom is a real threat especially in the 
fallow periods seen in all laboratories when the 
positive diagnosis rate temporarily falls. The same 
problem applies to the medical staff who miss the 
diagnostic drama and treatment thrills which so 
ignited William Osler. 


Outstanding questions 


The cause of the embryonic disturbance that results 
in thyroid dysgenesis remains unknown. It is Te- 
markable that such a specific and usually isolated 
defect should occur with such uniform but seemingly 
sporadic incidence in all those areas of the world 
where neonatal screening has been established. 
Although there are hints of racial differences in 
incidence, Spanish and Negro infants may be under 
represented™4 and Asian infants over represented, 
none have yet emerged clearly. Genetic factors are 
important, girls are affected 2-5 times more com- 
monly than boys, and most identical twin pairs are 
concordant. Familial incidence otherwise is very 
rare, although there may be some general increase 
in thyroid disease among affected families. 

The incidence of congenital and early acquired 
hypothyroidism among infants with Down's syn- 
drome is high but this is not due to dysgenesis or 
autoimmune disease and the cause Is uncertain.” 
Close follow up of children with Down’s syndrome is 
needed, especially as they seem under represented 
in most series. 

Transplacental passage of cytotoxic antithyroid 
antibodies seemed in theory a likely cause but 
current evidence suggests this is very rarely the 
case.2° Immunoglobulins, however, that block 
thyroid stimulating hormone induced growth of the 
thyroid have recently been detected by a sensitive 
cytochemical bioassay in some infants with sporadic 
congenital hypothyroidism and their mothers.” A’ 
clue to an environmental trigger has come from the 
Japanese experience where an increased incidence 
in the summer months was noted.~* 

Uncertainty persists concerning the ultimate prog- 
nosis and its relation to the age of onset and severity 
of the fetal hypothyroidism and the postnatal delay 


592 Barnes 


in starting treatment. Does the saving of a few days, 
or even hours, make a difference? Does it perhaps 
make a difference only in those infants with the most 
severe and long standing fetal hypothyroidism? The 
evidence to date is reassuring but there may be a 
small minority of infants for whom treatment will be 
fully successful only if started before birth. If this 
proves to be so it will fuel the search for a means of 
prenatal diagnosis and treatment as a further stage 
in taming this disease before the ultimate goal of 
prevention is reached. 

Another major area of uncertainty concerns the 
importance of the transient disorders of thyroid 
function, especially in preterm infants. Do these 
have importance in terms of lung, maturation or the 
development of other systems?” Once again the 
current evidence is reassuring. 

Treatment regimens at present remain largely 
empirical, can these be improved? 


Medical Research Council congenital hypothyroid- 
ism register 


The register has collected data on a large cohort of 
cases of congenital and acquired hypothyroidism up 
to the age of 12 years. The progress of affected 
infants and carefully selected controls will be fol- 
lowed closely. These data, like those of the similar 
phenylketonuria register, will provide a unique 
national survey which should in time help to clarify 
some remaining uncertainties. 

There is still far to go before congenital hypothy- 
roidism is finally conquered or eradicated but in a 
decade of international activity it has been mastered 
in the developed world. As a result many children 
lead incomparably fuller lives. 
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Personal view 


Inaccurate coding corrupts medical information 


R SUNDERLAND 


Department of Paediatrics, Selly Oak Hospital, Birmingham 


During the past decade much has been written (and 
more spoken) about the problems inherent in the 
application of information technology to medical 
records. Paediatricians have been involved in these 
deliberations because of the many statutory records 
kept on children that are eminently suitable for 
digital storage. Most of the expressed anxieties have 
concerned confidentiality and security (interest- 
ingly, there were fewer complaints about the use of 
confidential information in computerised payrolls). 
There has been less consideration of, and little 
written about, the accuracy of the recorded informa- 
tion. 

The medicolegal implications of electronic storage 
have been dealt with by the Körner Committee.’ 
Among other deliberations, this committee has 
considered the limitations of hospital activity analy- 
sis, hospital inpatient enquiry, and the similar 
maternity and psychiatric systems. Their recom- 
mendations should be implemented by April 1987. 
It has been assumed, however, that operation and 
clinical diagnoses will be recorded by medical staff. 
The coding of these diagnoses would then be 
entrusted to skilled, trained coding staff. 

Koran reviewed 38 studies which showed that 
doctors disagree with each other (and themselves) 
over diagnostic information in about 20% of cases. 
It is less widely appreciated that lay coders have far 
lower degrees of consistency.? They have guidelines 
to ensure standardisation of diagnostic coding but 
inflexible application leads to errors, for example 
unspecified cardiac valvular disease in children will 
be coded under rheumatic heart disease rather than 
(the more probable) congenital malformation.* 
Although the coding rules may explain some errors, 
frequently, human fallibility is the only possible 
explanation for discrepancies. This fallibility seems 
to be widespread in the coding of children’s medical 
information. 

As part of a study into fatal rhesus isoimmunisa- 
tion, the number of pregnant women with rhesus 
autoantibodies in one city was sought from the 
regional maternity hospital activity analysis. The 


numbers obtained for the three hospitals involved 
are given in the Table. The total numbers of 
deliveries per hospital per year varied between 2000 
and 2800. Obstetric colleagues estimated that ap- 
proximately 100 women per year would be isoimmu- 
nised. In the whole city approximately 900 pregnant 
women per year would be expected to be of the 
rhesus positive blood group (who cannot become 
rhesus isoimmunised). There has been selective 
referral of rhesus isoimmunised women to hospital 
two but the reason for the “epidemic’ in hospitals 
two and three is not known. The problem was 
notified to the relevant community physician and 
the regional computer centre in 1979. The Table was 
obtained in 1984. 

In a different health region, activity analysis 
records for one year were searched for children who 
had been admitted with infantile hypertrophic py- 
loric stenosis or had had Ramstedt’s operation. 
These were compared with ward admission registers 
and operating theatre records. Although there were 
nine children recorded on the computer (eight had 
surgery), there had been 14 hospital admissions, 12 
having surgery. It was postulated that the others 
might have been entered under peptic ulceration, as 
‘pyloric stenosis’ is a well known complication of the 
latter in adults. When the missing children were 
traced, however, they were found to have been 
miscoded as ‘anomalies of tongue’ plus ‘throat pain’, 
‘unspecified disorders of stomach and duodenum’, 
‘other specified anomalies of upper alimentary 


Table Number of isoimmunised pregnant women 
delivered in three maternity hospitals 


Year Hospital 1 Hospital 2 Hospital 3 
1975 54 30 16 
1976 ? ? 15 
1977 68 35 20 
1978 43 722 4 
1979 49 2109 100 
1980 11 2234 203 
1981 17 2055 254 
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tract’, ‘carcinoma in situ of digestive system’ and 
‘carcinoma of oesophagus’. In all of the cases the 
correct diagnosis had been entered legibly on the 
coding sheet by the consultant or a registrar. This 
renders difficult the interpretation of the recent 
Studies of changing incidence of infantile hyper- 
trophic pyloric stenosis that were based on these 
records and must raise doubts about all studies 
where index cases are identified from similar 
sources. 

A review of the parallel systems for notification of 
malformations in Birmingham led Knox and his 
colleagues to the conclusion that the accuracy of 
reporting in the national system was poor and, for 
certain conditions, ‘almost entirely useless’.° Similar 
problems with mortality records are well known.° 
An additional hazard with living patients is that 
repeat hospital admissions or transfers with the 
same condition can produce misleading statistics.’ 
Miscoding can wreak even greater havoc. 

Much epidemiological research is based on central 

registers that are kept by clerical staff who may be 
unaware of diagnostic ambiguities (for example 
omphalomesenteric duct miscoded as anophthal- 
mia).° Potentially misleading conclusions could arise 
as a result of assuming implicitly that these registers 
contain accurate information. 
An urgent review of coding training and coding 
procedures is needed. It is possible to program a 
‘user friendly’ system where the diagnosis is entered 
in English and the machine searches for the match- 
ing code or the nearest suitable alternative: the 
coder (lay or professional) then accepts or refuses 
the proferred code. 

Computer records are increasingly used for audit. 
Inaccuracies may inflate or depreciate one’s 


achievements and these data could be used to alter 
clinical activities. It would seem prudent and in 
professional self interest to check local output. 
Clerical errors could be much reduced if there were 
greater interest and involvement by clinicians. 
Ultimate responsibility for accurate data rests with 
clinical staff. 

Democracies have long been concerned with the 
question of where ultimate control of their power 
lay: ‘Quis custodiet custodes? (who guards the 
guardians?). Today information is power. Mis- 
information can be equally powerful and harmful to 
patients. Although the Romans had no word for 
‘coder’, should we be asking ‘Quis custodiet 
codentes?’, 
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Placental steroid sulphatase deficiency 


Sir, 

I would like to comment on the paper on placental steroid 
sulphatase deficiency by Attenburrow ef al.' The authors 
state that this condition is associated with delayed onset of 
labour, poor progress during labour, and failure to breast 
feed. In a recent paper dealing with 23 cases of placental 
steroid sulphatase deficiency, that is approximately one 
fourth of all published cases, neither prolonged gestation 
nor failure of cervical dilatation during labour was 
conspicuous.” Furthermore, we have been able to show 
that women whose pregnancies had been complicated with 
placental steroid sulphatase deficiency were generally as 
successful in establishing breast feeding as other women.” 
In this context it is notable that two of the children from 
family B reported by Attenburrow et al were in fact breast 
fed. 

A few additional points should be of interest to 
paediatricians. It is by now generally accepted that 
placental steroid sulphatase deficiency is the antenatal 
forerunner of recessive X-linked ichthyosis. Our 23 women 
gave birth to 25 boys who all have acquired this type of 
ichthyosis. Typically, at the age of 1 to 3 weeks a general 
peeling of the skin with rather large, light, and loosely 
attached scales over the entire integument was noticed. 
During the next weeks, this immature scaling was replaced 
by the 2 to 5 mm polygonal, brownish, and more firmly 
attached scales characteristic of recessive X-linked 
ichthyosis. A high proportion of boys with steroid sulpha- 
tase deficiency and recessive X-linked ichthyosis experi- 
ence testicular maldescent. In our series of 80 patients, 
nine had testicular maldescent, mainly in the form of uni- 
or bilateral inguinal cryptorchidism. 

Attenburrow et al suggest that parents with placental 
steroid sulphatase deficient boys seek appropriate advice 
on the skin changes; I wonder what that might entail. In 
our experience, topical treatment of recessive X-linked 
ichthyosis has been found cumbersome and only slightly 
beneficial. Recently, however, a therapeutic trial with a 
cream containing 10% cholesterol has yielded promising 
results in respect of efficacy and acceptability.” 


G LYKKESFELDT 
Rigshospitalet, Y-4032, 
University of Copenhagen, 
Blegdamsvej 9, DK-2100 ©, 
Denmark 


Dr Attenburrow comments: 


I was interested to read Dr Lykkesfeldt’s comments. There 
are obviously conflicting views as to whether there are 
problems with labour and breast feeding in association 
with placental steroid sulphatase deficiency. In fact re- 
ported patients, on the whole, will be a rather selected 


group who are investigated further because of problems 
during pregnancy. In a review by Taylor’ of 48 patients, 
however, 46% of primigravidas started labour spon- 
taneously as did 39% of multigravidas. Of those in whom 
labour was established, 39% required caesarean section, of 
which 54°% were induced and 28% were of spontaneous 
onset. A high incidence of intervention! I must acknow- 
ledge that two out of our four children reported were 
breast fed. 

The point about cryptorchidism is noted. Theoretically, 
one might expect problems with sexual maturation. None 
of our patients had testicular maldescent. 

As regards treatment of ichthyosis, we have tended to 
advise urea cream (BNF) in association with emulsifying 
ointment. I would agree that this has had a modest effect 
only. Certainly a cholesterol cream has theoretical appeal, 
as the underlying problem is thought to be accumulation of 
cholesterol sulphate in the stratum corneum.” 
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Welfare of children in hospital 


Sir, 

We at the National Association for the Welfare of Children 
in Hospital (NAWCH) were gratified to read your 
editorial! which raised many issues pertinent to our work 
in England today. 

Although it is now 25 years since the sound, humani- 
tarian recommendations of the Platt Committee's report 
on the Welfare of Children in Hospital were adopted as 
official Department of Health policy, we are constantly 
reminded that for many children and their families, a 
hospital stay can be a nightmare experience of enforced 
separation and conflict. Our survey of parental access and 
family facilities on wards admitting children in 1982? 
showed that less than half those wards admitting children 
had abandoned visiting rules for parents. 

We believe that our association, with a membership 
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made up of both parents and professionals, shares its aims 
with 99-9% of paediatrically trained doctors and nurses. 
What is needed now is for us all, paediatricians, paediatric 
nurses, play specialists, social and other ancillary workers, 
parents and policy makers, to rally our forces to convince, 
once and for all, those responsible for our youngest and 
most vulnerable hospital patients, that they should not 
have to face the unknown without the support of a loved, 
familiar person, be it parent or other carer. 

NAWCH recently published a Charter for Children in 
Hospital, with 10 points itemising in concise form these 
recommendations from Platt and subsequent government 
circulars. Already endorsed by many professional bodies 
and voluntary organisations including the British Paediat- 
ric Association, British Medical Association, MENCAP, 
Royal College of Nursing, Pre-school Playgroups Associa- 
tion, and the Association of British Paediatric Nurses, we 
are hopeful that the charter will be adopted by health 
authorities too, as a simple set of guidelines for all those 
caring for and about the interest of the sick child. 


NAWCH Charter for Children in Hospital 

(1) Children shall be admitted to hospital only if the 
care they require cannot be equally well provided at home 
or on a day basis. 

(2) Children in hospital shall have the right to have their 
parents with them at all times provided this is in the best 
interest of the child. Accommodation should therefore be 
offered to all parents, and they should be helped and 
encouraged to stay. In order to share in the care of their 
child, parents should be fully informed about ward routine 
and their active participation encouraged. 

(3) Children and/or their parents shall have the right to 
information appropriate to age and understanding. 


(4) Children and/or their parents shall have the right to 
informed participation in all decisions involving their 
health care. Every child shall be protected from unneces- 
sary medical treatment and steps taken to mitigate physical 
or emotional distress. 

(5) Children shall be treated with tact and understand- 
ing and at all times their privacy shall be respected. 

(6) Children shall enjoy the care of appropriately 
trained staff, fully aware of the physical and emotional 
needs of each age group. 

(7) Children shall be able to wear their own clothes and 
have their own personal possessions. 

(8) Children shall be cared for with other children of the 
same age group. 

(9) Children shall be in an environment furnished and 
equipped to meet their requirements, and which conforms 
to recognised standards of safety and supervision. 

(10) Children shall have full opportunity for play, 
recreation, and education suited to their age and condi- 
tion. © 
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Book reviews 


erinatal and Infant Brain Imaging. Role 
f Ultrasound and Computed Tomography. 
y CM Rumack and M L Johnson. Pp 248: 
13-00 hardback. Year Book Medical 
3lackwell Scientific), 1984. 


echnological improvements in the early 
)70s made accurate in vivo diagnosis of 
itracranial lesions in the newborn a clini- 
al possibility. Since then much has been 
»arned and published concerning the ante- 
edents and possible aetiology of these 
Kions, and of their subsequent evolution 
nd importance for neurodevelopmental 
utcome. Unfortunately these methods 
particularly real time ultrasound) have 
ften been used by paediatricians with little 
asic knowledge of the technology or by 
idiologists with little knowledge of the 
ature of the lesions they were observing. 
vith the rapid spread of ultrasound 
lachines, a basic textbook concerning 
naging the infant brain is very much 
eeded as most papers on the techniques 
nd lesions are widely scattered throughout 
aediatric and radiology journals. This 
ook is thus both timely and ‘custom made’ 
yr all those neonatal units who have just 
btained access to an ultrasound machine 
nd want to know what to do with it. 

After a brief historical introduction there 

e two good basic chapters on the tech- 
a of ultrasound and computed tomo- 
raphy, and normal appearances of the 
ewborn brain on scans. Useful mention is 
aade of the variety of confusing artefacts 
asily produced with ultrasound, but rather 
20 little is made of the changes in scan 
ppearances seen with increasing gesta- 
onal age. 

The fourth chapter on fetal intracranial 
iagnosis is well illustrated with typical 
cans, and each developmental abnormal- 
‘y is covered by a brief description of its 
acidence, aetiology, and likely outcome. 
\gain clear guidance on normal appear- 
inces and recognition of artefacts is given. 
The following chapter is similar but deals 
vith cerebral malformations in the new- 
born. Greater emphasis is given here to the 
ise of computed tomography, although 
iltrasound appearances are also described. 

Although the widest publicity has been 
riven to the use of imaging techniques in 
he diagnosis of periventricular haemor- 
‘hage, the topic is covered here in a single 


chapter. It is, however, comprehensive and 
well illustrated. A brief but useful review 
of current ideas on aetiology accompanies 
the descriptions of the scans. Hydrocepha- 
lus neoplasms, vascular malformations, 
and infections are covered in three further 
sections. The penultimate chapter covers in 
a rather limited way ischaemia and infarc- 
tion, and oddly has a section on normal 
appearances in the preterm brain which 
would have seemed better placed earlier. 
The final chapter summarises the compara- 
tive usefulness of computed tomography 
and ultrasound in the diagnosis of the 
different lesions covered, and amply points 
out the limitations of these techniques and 
where newer techniques such as nuclear 
magnetic resonance imaging may have a 
useful role to play. 

This is a well written, clearly illustrated, 
and extensively referenced handbook 
which will be invaluable to experienced or 
novice ‘imager’ alike. 


R W I COOKE 


Manual of Paediatric Gastroenterology. By 
J H Tripp and D C A Candy. Pp 168: £8-95 
paperback. Churchill Livingstone, 1985. 


As the title would suggest this is not meant 
to be a comprehensive textbook on 
paediatric gastroenterology. It offers a 
problem orientated manual with clearly 
laid out lists of differential diagnoses, plans 
for investigation, and flow diagrams offer- 
ing an approach to management. In the 
introduction, the authors support their 
‘telegraphic’ style of text as a means of 
making the book ‘useable.’ I would agree 
that they have been successful in this aim. 
It is divided into 13 sections, the first of 
which covers neonatal emergencies and 
surgery, and the second the acute abdo- 
men. The next eight chapters cover a 
variety of topics including acute and 
chronic diarrhoea, failure to thrive, feeding 
problems, intestinal bleeding, protein 
losing enteropathy, recurrent abdominal 
pain, constipation, and soiling. There is a 
small section on liver diseases, a useful 
section on nutrition which includes advice 
on intravenous nutrition, and a section on 
investigation protocols is included. 
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Inevitably its approach has lead to a 
number of didactic statements with which 
some people might take issue. It also has 
inevitable omissions. Nonetheless I am 
sure this is a book which both junior and 
senior paediatric staff will find useful in 
helping them to approach problems in a 
logical way. It should be an invaluable aid 
to more junior members of staff preparing 
themselves for higher diplomas. Hospital 
librarians might wish that it did not fit quite 
so easily into a white coat pocket. 


V MILLER 


Prostaglandins and leukotrienes. Blood and 
Vascular Cell Function. (Haematology 
series, vol 1). By J M Gerrard. Pp 320: 
$78-00 hardback. Marcel Dekker, 1985. 


This single author book has been written 
by a paediatric haematologist who de- 
scribes himself as an ‘enquiring physician 
who has some clinical involvement but who 
spends most of the time in a laboratory 
searching for an understanding of basic and 
fundamental mechanisms of cellular func- 
tion’. It is an authoritative and detailed 
review of the haematological aspects of 
prostaglandins and related fatty acid meta- 
bolites. There are three parts. The first 
covers basic biochemistry, the second the 
different metabolic pathways in normal 
blood cells, and the third—the most in- 
teresting bit for clinicians—the role of 
prostaglandins and leukotrienes in various 
pathological conditions such as thrombosis, 
inflammation, allergy, and disordered 
haemopoiesis. 

It is not a clinical text and does not offer 
any practical treatment advice but will help 
those who feel bewildered by what is 
undoubtedly a burgeoning field. Not sur- 
prisingly, terminology is confusing for the 
non-expert, a difficulty compounded by 
synonyms—cyclo-oxygenase and prostacy- 
clin are the same as prostaglandin endoper- 
oxide synthase and PG, for example. 
Nonetheless, the author carefully provides 
explanations where needed concerning 
derivation of names, and has made a 
generally successful attempt to keep an 
essentially complex and incompletely 
understood subject comprehensible. 
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The book has seemingly been written 
primarily for general haematologists, but 
the jacket also boldly proclaims that it will 
be invaluable to a wide range of other 
specialists including pathologists, biochem- 
ists, immunologists, paediatricians, and 
even undergraduates. In truth it is most 
likely to appeal to those already interested 
in prostaglandin research rather than those 
seeking to broaden their knowledge, but 
paediatricians who like to keep abreast of 
the times might profitably scan at least 
section 3 if they can borrow a copy. 


JOHN LILLEYMAN 


The Epilepsy Reference Book. By P M 
Jeavons and A Aspinall. Pp 121: £3-95 
paperback. Harper and Row, 1985. 


For most lay people epilepsy is equated 
with generalised tonic-clonic seizures 
which induce responses of panic and help- 
lessness in their observers. The Epilepsy 
Reference Book is designed to improve 
non-professional understanding. It consists 
of a series of answers to queries raised by 
patients, their relatives, and friends. The 
authors have spent their professional lives 
caring for people with seizure disorders. In 
particular, having worked closely with the 
advisory services of the British Epilepsy 
Association, they are well versed in the 
type of question asked. Their experience in 
providing answers is probably unrivalled 
and most of the statements in the book are 
masterfully uncontroversial. 

The introduction contains a list of where 
to find answers to queries classified in 
relation to seizures, causes of epilepsy, 
diagnosis, investigations, treatment and 
outlook, first aid, living with epilepsy, help 
available, restrictions, employment, and 
fears and misunderstandings about epi- 
lepsy. This admirably supplements the con- 
ventional list of contents and the index. It 
is characteristic of the authors’ approach 
that the largest sections are those on living 
with epilepsy, and fears and misunder- 


standings. The information on employment 
is particularly well presented. In other 
areas there are answers which are not 
easily comprehensible in isolation and 
tendencies to use medical terms without 
adequate explanation. For example ‘photo- 
sensitivity’ is used in six places, but only 
explained in one, and ‘idiopathic’ and 
‘primary generalised epilepsy’ are un- 
defined. A glossary of medical terms would 
be helpful. 

Although most of the text is probably 
comprehensible to the non-medical reader, 
the authors might find it useful to go 
through the book with the parents of a 
child newly diagnosed as having epilepsy 
before bringing out a second edition. 


SHEILA WALLACE 


My Child Won’t Sleep. By J Douglas and 
N Richman. Pp 123: £1-75 paperback. 
Penguin Books, 1984. 


This book is written for parents. In an 
inexpensive text of 123 pages, the authors 
have managed to describe the common 
patterns of sleep disturbances in childhood, 
and offer practical advice on their manage- 
ment. 

An initial description of normal sleep 
patterns is followed by chapters on sleep in 
infancy, family factors in sleep disturbance, 
settling problems, night waking, early 
morning waking, and sleep in the handi- 
capped child. The authors make the im- 
portant point that lack of sleep does not 
harm children physically. Considering poor 
sleeping as a social nuisance rather than as 
an illness, they go on to describe simple 
behaviour modification techniques to re- 
direct the unwanted behaviour. The advice 
given is straightforward; I would think that 
a well motivated parent could understand 
and follow it, but it does require a degree 
of insight on the part of the parent. The 
theoretical points made are illustrated by 
short case histories, which bring the book 
alive to the reader. 

The text is unusually well referenced, a 


feature which will make it additiona 
attractive to health visitors and doctor 


K N PEA 


Chronic Childhood Disorders. A Han. 
book of Medical Care in the Communit 
By G P Hosking and R Powell. Pp 35 
£17-50 hardback. Wright, 1985. 


This compact book contains an impressiy 
amount of information, clearly presente 
on various chronic disorders. The chapter 
by various experts, include basic defir 
tions and clinical details together wi 
current investigatory patterns, treatme 
regimens, and prognosis. At the conclusi« 
of each group of disorders there are ba 
practice points, references, and lists « 
additional information sources. The tec 
nical details are augmented by consider: 
tion of statutory and voluntary facilitie 
and management aspects of daily living f¢ 
the patient and family. 

No book of this size can expect to t 
comprehensive but the addition of a chaj 
ter on chronic skin disorders would t 
helpful. The failure to recognise the valu 
able role of good playgroups in the cruci 
preschool years in assisting developmen 
improving the quality of life, and aidir 
social integration of children with chron 
disorders and their families is to be re 
gretted. 

The information in this book should t 
of considerable interest and value to dos 
tors in training (for all child health work 
in alerting primary care doctors to 
possible presence of a chronic disorder i 
patients, the interpretation of hospital re 
ports, monitoring case progress, and con 
municating effectively with parents an 
colleagues, teachers and social workers 

The use of ‘community’ has bee 
avoided as hopefully books such as th 
highlight and confirm the need for unific: 
tion of child health case management whe 
the terms ‘hospital’ and ‘community’ ca 
be used without division. 

ANN RAIKE 


Archives of Disease in Childhood, 1985, 60, 599-600 


British paediatrics 


Categories of babies requiring neonatal care 


The British Paediatric Association and the British Association for Perinatal Paediatrics have 
issued a memorandum describing levels of neonatal care, giving criteria for assigning sick infants 
to intensive or special care, and detailing the staffing levels and facilities currently recommended 
for proper care. This categorisation of neonatal care may be used as a basis for workload audit. 


The following is an edited version of the original 
memorandum, copies of which may be obtained 
from the British Paediatric Association, 23 Queens 
Square, London WCIN 3AZ. 


Definitions of neonatal care 


Intensive care. Care given in a special or intensive 
care nursery which provides continuous skilled 
supervision by nursing and medical staff. 


Special care. Care given in a special care nursery or 
on a postnatal ward which provides observation and 
treatment falling short of intensive care but exceed- 
ing normal routine care. 


Normal care. Care given (usually by the mother) ina 
postnatal ward, supervised by a midwife and doctor 
but requiring minimal medical or nursing advice. 


Clinical categories of neonatal care 


Intensive care. Intensive care should be provided for 
those babies: 

(1) Receiving assisted ventilation (including inter- 
mittent positive airway pressure, intermittent 
mandatory ventilation, and constant positive airway 
pressure) and in the first 24 hours after its withdrawal. 

(2) Receiving total parenteral nutrition. 

(Some units may wish to record these first two 
categories as a special and major subdivision of 
intensive care.) 

(3) With cardiorespiratory disease which is un- 
stable, including recurrent apnoea requiring constant 
attention. 

(4) Who have had major surgery, particularly in 
the first 24 hours after operation. 

(5) Of less than 30 weeks’ gestation during the first 
48 hours after birth. 

(6) Who are having convulsions. 


(7) Being transported by intensive care unit staff; 
usually between hospitals or for special investiga- 
tions or treatment. 

(8) Undergoing major medical procedures, such 
as arterial catheterisation, peritoneal dialysis, or 
exchange transfusions. 


Special care. Special care should be provided for 
babies: 
(1) Requiring continuous monitoring of respira- 
tion or heart rate, or by transcutaneous transducers. 
(2) Receiving additional oxygen. 
(3) Being given intravenous glucose and electro- 
lyte solutions. 
(4) Who are being tube fed. 
(5) Who have had minor surgery in the previous 
24 hours. 
(6) With a tracheostomy. 
(7) Who are dying. 
(8) Being barrier nursed. 
(9) Undergoing phototherapy. 
(10) Receiving special monitoring (for example 
frequent glucose or bilirubin estimations). 
(11) Needing constant supervision (for example 
babies whose mothers are drug addicts). 
(12) Being treated with antibiotics. 
(13) With conditions requiring radiological ex- 
amination or other methods of imaging. 
(Some units may find it useful to make a subdivision, 
for example into high and low dependency special 
care to allow more detailed audit of their workload. ) 


Resources required for neonatal care 


Intensive care. The BPA recommendations for 
staffing levels and equipment for intensive care are 
as tollows. 


Medical staff 
Minimum medical staffing should consist of both an 
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experienced paediatric registrar and senior house 
officer on duty and available in the intensive care 
area at all times with an appropriately trained 
consultant in charge. 


Nursing staff . l 
‘Fhere should be an establishment to allow a ratio of 
four trained nurses (with neonatal intensive care 
experience) to each cot. This ratio allows for 24 hour 
cover and leave. The optimum ratio is 5:1. 


Equipment 
The following equipment must be available for each 
baby receiving intensive care: 

Intensive care incubator, or unit with overhead 
heating (1). 

Respiratory or apnoea monitor (1). 

Heart rate monitor (1). 

Intravascular blood pressure transducer or sur- 
face blood pressure recorder (1). 

Transcutaneous Po, monitor or intravascular 
oxygen transducer (1). 

Transcutaneous Pco, monitor (1). 

Syringe pumps (2). 

Infusion pumps (2). 

Ventilator (1). 

Continuous temperature monitor (1). 

Phototherapy unit (1). 

Ambient oxygen monitor (1). 

Facilities for frequent blood gas analysis using 
micromethods. 

Facilities for frequent biochemical analysis in- 
cluding glucose, bilirubin, and electrolytes by 
micromethods. 

Access to ultrasound equipment for visualisation 
of organs such as the brain. 

Access to equipment for radiological exam- 
ination. 


Special care. The BPA recommendations for special 
care are as follows: 


Medical staff 

Minimum medical staff for 24 hour cover: an 
appropriately experienced senior house officer on 
duty, an experienced more senior member of staff 
on call, and a consultant paediatrician in charge. 


Nursing staff 
There should be an establishment to allow a ratio of 
1-25 nurses (with neonatal experience) to each cot. 


This ratio allows for 24 hour cover and leave. The 
optimum ratio is 1-5:1. 


Equipment 
The following equipment must be available for each 
baby: 

Incubator, or cot adequate for temperature 
control (1). 

Ambient oxygen analyser (1). 

Apnoea alarm (1). 

Heart rate monitor (1). 

Infusion pump (1). 

Phototherapy unit (1). 

Ventilator to be used for short term ventilation (1). 

Access to frequent blood gas analysis using 
micromethods. 

Access to biochemical analysis (including glucose, 
bilirubin, and electrolytes) by micromethods. 

Access to equipment for radiological exam- 
ination. 
Special care may take place on a postnatal ward, 
particularly in an area specially set aside for the 


purpose. 


Normal care. Minimal requirements are a low 
reading thermometer, facilities for clearing the 
upper airway, for cord and skin care, and for 
weighing the baby. Emergency resuscitation equip- 
ment must be readily available. 


Use of categories of neonatal care 


The list of categories should not be regarded as 
exhaustive; it serves as a guide to allow nursing 
officers to count the number of babies (including 
those in an operating theatre or being transferred) 
receiving each level of care at a particular time. It 
must be understood that intensive care includes 
categories described under special care and that 
there is therefore a hierarchy of care. Some units 
may find it useful to subdivide intensive and special 
care to allow a more detailed audit of their 
workload. 

To obtain a complete picture of the workload, 
babies who clearly require a level of care which 
cannot be provided because of shortage of staff or 
facilities should be included in the category reflect- 
ing the level of care needed. 

It may be necessary to undertake a count several 
times within a 24 hour period to show that there are 
times, for instance during the night, when the 


workload ts not met by the resources available. 


Archives of Disease in Childhood, 1985, 60, 601-602 


Instructions to authors 


Papers for publication should be sent to the Editors, 
Archives. of Disease in Childhood, BMA House, 
Tavistock Square, London WC1H 9JR. 

Submission of a paper will be held to imply that it 
contains original work not being offered elsewhere 
or published previously. 

Manuscripts should be prepared in accordance 
with the Vancouver style.} 

The editors retain the right to shorten the article 
or make changes to conform with style and to 
improve clarity. 

For guidance on ethical aspects refer to the 
editorial in this journal.? 

All authors must sign the letter of submission. 


Original articles 


These should usually conform to the conventional 
structure of summary, introduction, methods, results, 
discussion, and references. The title should occupy 
no more than two lines of the title page (8 to 10 
words) and should not contain the words ‘child’, 
‘children’, or ‘childhood’ (already implicit in the title 
of the journal). The summary should be no longer 
than 150 words and should set out what was done 
and the main findings and their implications. 


Short reports 


Short papers, brief laboratory observations, and 
preliminary communications should be submitted 
for this section (single case reports will usually be 
considered in this form only). Length must not 
exceed two printed pages of text. In general this will 
be less than 900 words, including a summary of less 
than 50 words, one or two small tables or illustra- 
tions and up to 6 references. An abbreviated title of 
no more than 38 characters is required for the title 
page. A report of a negative result trial, based on a 
reasonable hypothesis, is more likely to gain accept- 
ance if submitted as a very short report of less than 
500 words. 


Annotations 


Annotations are commissioned by the editors who 
welcome suggestions for topics or authors. 


Letters 


Letters should normally be no more than 300 words, 


have no more than three references, and be signed ` 
by all authors. They should be prepared in a similar 
way to other manuscripts. Preference is given to 
those that take up points made in contributions 
published in the Archives but those that discuss 
current topics or present original observation may 
be acceptable. 


Manuscripts, tables, and illustrations 


Manuscripts should be typed double spaced on one 
side of the paper with a 5 cm margin at the top left 
hand side of the sheet. The pages must be numbered. 
Authors should keep one copy of their manuscript 
and submit two copies; if the paper is rejected it will 
not be returned unless this is requested at the time 
of submission. Three copies of revised versions of 
manuscripts should be submitted. The authors 
should include their family names and initials and 
the place where the work was done; their number 
should be kept to a minimum and should include 
only those who have made a contribution to the 
research: justification should be made for more than 
five authors. Acknowledgements should be limited 
to workers whose courtesy or assistance has extended 
beyond their paid work, and to supporting‘organisa- 
tions. The name and address of the corresponding 
author and whether or not reprints will be available, 
to be given at the end of the paper. 

Drugs should be given their approved, not pro- 
prietary names, and the source of any new or 
experimental preparations should be given. Abbrevi- 
ations should not be used. Scientific measurements 
should be given in SI units: conversion factors to 
traditional units should also be supplied. Blood 
pressure, however, should be expressed in mmHg 
and haemoglobin in g/dl. 

Any statistical method used should be detailed in 
the methods section of the paper and any not in 
common use should be either described in detail or 
supported by references. Previously published 
procedures and techniques need only a reference to 
the original. Tables and illustrations should be 
submitted separately from the text of the paper, and 
legends to illustrations should also be typed on a 
separate sheet. Tables should be simple and should 
not duplicate information in the text of the article, 
they should be numbered and be comprehensible to 
the reader without the text. 

Illustrations should be used only when data 
cannot be expressed clearly in any other way. When 
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graphs or histograms are submitted the numerical 
data on which they are based should be supplied. 
Line drawings should be in Indian ink on heavy 
white paper or card, with any labelling on a separate 
sheet, they may also be presented as photographic 
prints. Other illustrations should usually be prints— 
not negatives, transparencies, or x ray films; they 
should be no larger than 30 x 21 cm (A4) and be 
trimmed to remove all redundant areas; the top 
should be marked on the back. Staining techniques 
of photomicrographs should be stated. Either an 
internal scale marker should be included on the 
photomicrograph or the final print magnification of 
the photograph itself should be given. Again, any 
labelling should be on copies, not on the prints. 
Patients shown in photographs should have their 
identity concealed or should give their written 
consent to publication. If any tables or illustrations 
submitted have been published elsewhere written 
consent to republication should be obtained by the 
author from the copyright holder (usually the 
publisher) and the authors. 

Any article may be submitted to outside peer 
review and statistical assessment. This should take 
four weeks but may take up to six. Manuscripts are 
usually published within three to four months of the 
date of final acceptance of the article. 

Failure to adhere to any one of these instructions 
may result in delay in processing the manuscript and 
it may be returned to the authors for correction 
before being submitted to a referee. 


References 


Most articles do not require more than 20 references 
and many need substantially less. References should 
be numbered in the order in which they appear in 
the text. At the end of the article the full list of 
references should give the names and initials of all 
authors (unless there are more than six, when only 
the first three should be given, followed by et al). 


The authors’ names are followed by the title of the 
article, the title of the journal abbreviated according 
to the style of Index Medicus (see the January issue 
of Index Medicus); the year of publication, the 
volume number; and the first and last page 
numbers. Titles of books should be followed by 
place of publication, publisher, and year. 


' Barson AJ, Tasker M, Lieberman BA, Hil- 
lier VF. Impact of improved perinatal care on the 
causes of death. Arch Dis Child 1984:59: 
199-206. 

* Dowling S. Health for a change. London: Child 
Poverty Action Group, 1983. 


Information from manuscripts not yet accepted or 
personal communications may be cited only in the 
text. References are not checked by us; authors 
must verify references against the original docu- 
ments before submitting the article. Information 
from abstracts may not be cited in the references but 
can be noted in the text to attribute originality. 


Proofs and reprints 


Manuscripts should bear the name and address of 
the author to whom the proofs and correspondence 
should be sent. Proofs are not normally sent for 
letters. Proof corrections should be kept to a 
minimum and should conform to the standard 
conventions. Twenty five reprints are supplied free 
and further reprints may be ordered when the proof 
is returned. 

Permission to republish must be obtained from 
the editors and the publishers. 
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VE DAY-AMEDICAL RETROSPECT 


Elston Grey-Turner, the much loved former secretary of the BMA who died 
in 1984. was often referred to by colleagues as “The Colonel” in tribute 
to his military service in the RAMC and the Territorial Army. As a 
tribute to his memory the BMJ commissioned a collection of reminiscences by 
doctors of their experiences in the second world war and their feelings as 
it came to an end. For some, VE Day was a time for celebration, but others 
were too busy to notice or, as prisoners of war, did not even know it 

had happened. The exigencies of war brought enormous advances in surgery and 
medicine—particularly in the use of blood transfusion and penicillin— 
while in the civilian hospitals newly qualified doctors and medical students 
took on responsibilities that are almost unimaginable today. 

Often moving, occasionally horrific, sometimes hilarious, these highly 
personal memories reflect the many aspects of war from a medical viewpoint. 
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Price: Inland £6.00; 

Abroad £8.75/USA$12.50 
BMA members: Inland £5.50 
Abroad £8.25/USA$11.50 
including postage, by atr 
abroad 


Payment must be enclosed 
with order 


Order from 

The Publishing Manager 
British Medica] Journal 

BMA House, Tavistock Square 
London WCIH 9JR 

or any leading bookseller 


HOW TO DO IT 


SECOND EDITION 


The first edition of HOW TO DO IT 
proved a useful and popular guide to 
those things a doctor needs to know 
but is rarely taught: how to take an 
examination, how to interview and be 
interviewed, how to plan and write up 
research, how to behave at an inquest. 
In the second edition the original 
chapters have been expanded and 
updated, and there are several more 
chapters on new challenges—choosing 
a computer, flying, holding a press 
conference—and on some older ones 
not included in the first edition— 
assessing a job, dealing witha publisher. 
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Price: Inland £6.50 

Abroad £9.00/USA§14.50 
BMA members: Inland £6.00 
Abroad £8.50/USA$13.50 
including postage, by air 
abroad 


Please quote 
membership number 


Payment must be enclosed 
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Order from 

The Publishing Manager 
British Medical Journal 
BMA House, Tavistock Square 
London WC1H 9JR 
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New publications from Churchill Livingstone 


Churchill Livingstone $i 


An important new text 
Child Health: A Textbook 
for the DCH 


Edited by David Harvey and 
Ilya Kovar 





384 pages 58illus hardback £22.00 


A basic textbook for doctors taking the Diploma 


in Child Health Examination. 

è Gives information on all matters concerning 
children’s illnesses and the prevention of 
childhood diseases 

è Concentrates on paediatric problems in 
general practice, growth and development and 
developmental problems 

e Edited by two senior lecturers in paediatrics, 
with contributions from 27 experts spanning a 
wide range of disciplines including haematology, 
endocrinology, genetics, obstetrics and 
gynaecology, paediatric cardiology, oncology 
and general practice. 


The Hereditary Ataxias and 
Related Disorders 
A. E. Harding 


278 pages 75illus hardback £30.00 


Volume 6 in the Clinical Neurology and 
Neurosurgery Monographs series. 

e A practical guide to the diagnosis and 
management of genetically determined 
diseases which predominantly give rise to ataxia 
and paraplegia. 

e Adopts a Clinical approach and covers all the 
major aspects of hereditary ataxias and 
paraplegias. 

e Reviews much current relevant literature. 


Pediatric Emergencies 
Edited by Stephen Ludwig 


277 pages l4 illus 
Volume 7 in the series Clinics in Emergency 
Medicine. 16 contributors discuss such topics as: 
e diagnostic approach to debrile illness ® Acute 
upper airway obstruction ® life threatening 
infections ® acute management of major trauma 
and burns @ child abuse @ iron and lead 
poisoning @ childhood accident prevention 


hardback £38.50 


First volume in an important new series. . . 
Current Reviews in Psychiatry 


Mental Handicap 


Oliver Russell 


paperback £12.00 


e Concentrates on issues and recent 

developments in mental handicap which are of 

interest to the psychiatrist. 

@ Includes: 

—the study of the prevalance of handicapping 
disorders 

—the effect of the birth of the handicapped child 
on the family 

—the psychiatrist’s role in the recognition and 
treatment of emotional disorders in mentally 
handicapped people 

—ways in which social consequences of mental 
handicap can be overcome 


Forthcoming titles 


Atlas of Skeletal Dysplasias 


Ruth Wynne-Davies, Christine M. Hall 
and Alan G. Apley 


Scheduled for August publication 
approx. 600 pages approx. 1500 illus 
hardback approx. £90.00 


An indispensable, comprehensive guide to all 
the many rare but important congenital 
disorders, describing incidence, inheritance 
patterns, natural history and prognosis. 


Hemorrhagic and 
Thrombotic Diseases in 
Childhood and Adolescence 


James J. Corrigan 


Scheduled for June publication 
approx. 250 pages approx. 50 illus 
hardback approx. £36.50 


232 pages 


Diarrhoeal Disease and 
Malnutrition: A Clinical 
Update 


Edited by Michael Gracey 
Foreword by Charlotte M. Anderson 


Scheduled for August publication 
approx. 230 pages illus hardback 
approx. £25.00 
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James Spence Medallist, 1985 


Neil Simson Gordon 


The James Spence Medal was presented to Dr Neil 


Gordon on 18 April 1985 by Sir Peter Tizard, President of 


the British Paediatric Association, who gave the following 
citation: 


Neil Gordon, the son of a distinguished physician 
and the younger brother of a distinguished paediat- 
ric radiologist was, like his father, educated at 
Charterhouse School and Edinburgh University. His 
interest in paediatrics dates from his student days 
when he found our Past President, Professor 
Charles McNeil, an inspiring teacher. Neil Gordon 
qualified in 1940 and after holding two house posts 
in Edinburgh, and, by the way, applying unsuccess- 
fully for a house post at Great Ormond Street, 


joined the RAF Medical Service in 1941. He had an’ 


adventurous military career as medical officer to a 
mobile field hospital in North Africa, Italy, and 
France. On demobilization in 1946 he was appointed 
supernumerary registrar at the Royal Infirmary, 
Edinburgh and two years later went to Queen 
Square, steadily climbing the ladder of clinical clerk, 
house physician, assistant registrar, and registrar, 
broken only by a spell in San Francisco as visiting 
lecturer. Incidentally, I first met him in 1951 when 
he was house physician to Dr Macdonald Critchley 
and I was a mere clinical clerk. 

From Queen Square Neil Gordon moved in 1955 
to St Mary’s Hospital as senior registrar in neurol- 
ogy to Dr Denis Brinton and here his latent enthu- 
siasm for paediatrics was stimulated by Tom Staple- 
ton who encouraged him to attend rounds on Lewis 
Carroll ward. In 1958 he was appointed consultant 
paediatric neurologist in Manchester. He held this 
post until his retirement 25 years later. As a 
paediatric neurologist he was preceded by W G 
Wyllie and Paul Sandifer at Great Ormond Street, 
but he was the first to hold an established post in 
paediatric neurology outside London. 

What of his contributions to the subject? Like 
most neurologists and many paediatricians he is 
interested in rare disease. This interest is reflected in 
some of his many publications, which include papers 
on a number of eponymic diseases or symptom 
complexes. Moreover, he was and has remained a 
much sought after consultant in cases of rare disease 
in childhood, not only in the north west region but 
also other parts of Great Britain and abroad. In this 





role he might be regarded as having provided a 
quaternary service since I know that he has not 
infrequently been consulted by other paediatric 
neurologists! 

But much more important has been his role in the 
wider field of paediatric neurology—that which is 
concerned with chronic handicaps, cerebral palsy, 
epilepsy, disorders of language, learning difficulties, 
clumsiness, and emotional problems, the borderland 
between somatic and psychological medicine. He 
has written extensively on these topics, has analysed 
their inter-relationships and shown how, for 
example, clumsiness is associated with learning 
difficulties and poor esteem from teachers and 
school fellows and how the resultant emotional 
disturbance leads to increasing clumsiness and 
educational failure in a vicious cycle. He has 
analysed the respective roles and interactions of 
physiotherapists, speech therapists, occupational 
therapists, social workers and health visitors, 
teachers and, particularly, parents in helping the 
chronically handicapped child and has demonstrated 
the good results that are a consequence of informed 
attitudes and management. His preoccupation with 
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common disorders of the nervous system in children 
is reflected in the contents of his textbook of 
paediatric neurology published in 1976. 

Because he has always regarded therapists as 
equals, rather than as the consultant’s handmaidens, 
he has been both able to learn from them and also to 
influence their work. This has especially been the 
case with speech therapy, once largely orientated 
towards adults, and the paediatric influence on this 
has in large measure been attributable to Neil 
Gordon. He took part in the government enquiry 
into speech therapy services in the early 1970s being 
a member of the Quirke Committee. He is, by the 
way, an Honorary Fellow of the College of Speech 
Therapists. 

To this complex aspect of medicine he has 
combined two personal qualities, the cool systematic 
analytical approach to diagnosis which is character- 
istic of the trained neurologist and the humane and 
warm hearted attitude to practical problems, which 
we like to think is more characteristic of the 
paediatrician. Whether or not we flatter ourselves 
unduly, these qualities have certainly been con- 
spicuous in Neil Gordon’s approach to his child 
patients. 

For his first 16 years in Manchester Neil Gordon 
was the sole consultant in paediatric neurology and 
for a number of years he had no junior staff 
whatsoever. But he gradually built up—at what 
expense of time, energy, gentle powers of per- 
suasion, and, doubtless, frustration we cannot cal- 
culate—what must be regarded as the best staffed 
and organised hospital and community based service 
for child neurology of any health region in the 
country. At the end of one of his papers Gordon 
wrote ‘it does not need a clairvoyant to realise that 
these remarks have been written by a doctor 
working in a hospital based unit’ but it is important 
for those of you unfamiliar with his work to know 
that throughout his working life Neil Gordon held 
clinics not only at Pendlebury and Booth Hall, but 
also at peripheral hospitals, institutions for handi- 
capped children, and special schools. 

Assessment centres, first promoted by the Shel- 
don Committee, are now widespread through health 
districts but Neil Gordon, in collaboration with Dr 
Robert Mackay and Dr George Komrower, was one 
of the first paediatricians in the United Kingdom to 
set up a comprehensive multidisciplinary assessment 
centre. 

Paediatric neurology in Britain owes much to the 
initiative and enthusiasm of the late Ronnie Mac 
Keith (our James Spence Medallist for 1972) and I 
know that Neil Gordon would like me to add that 
Ronnie Mac Keith had a greater influence on his 
career and life’s work than did anyone else. 


Out of the international meetings held biennually 
at St Edmund Hall from 1958 the UK Group of 
Paediatric Neurologists emerged, and its transition 
into the British Paediatric Neurology Association 
formally took place in January 1975. Neil Gordon 
was unanimously elected President, or Chairman as 
the post was termed at first, and he served in this 
capacity for six years. As a consequence of the 
British initiative other European countries set up 
societies for paediatric neurology and these were 
federated in 1971. Neil Gordon was the second 
honorary secretary of the European Federation and 
was elected President for a two year term in 1980. 
He has also served as a member of the Board of the 
International Child Neurology Association. 

Even a brief account of Neil Gordon’s life and 
work should not conclude without some reference to 
him as a committee man. And here I want to read 
you two brief quotations. 

‘As Chairman of any committee he was difficult to 
revile and he had the rare knack of knowing when to 
be patient, when to intervene and what to say in 
summing up any difficult discussion’, and ‘he did 
much work in committees, which means that it was 
anonymous and merged with the work of others. 
Rarely has a man done so much for the Association 
and been so inconspicuous in the doing of it.’ 

These two statements were written not of Neil 
Gordon but of Ronald Grey Gordon, his father, and 
the Association referred to was the BMA not the 
BPA or the BPNA. Ronald Grey Gordon was a 
distinguished physician in Bath and consulted in 
neurology, psychotherapy and paediatrics. His pub- 
lished works include books on normal and abnormal 
personality, on child psychiatry, mental defect, 
paralysis in childhood and one slim volume entitled 
Autolycus, or the Future of Miscreant Youth. To 
what extent this remarkable congruity of personality, 
interests and attainments is attributable to nature or 
nurture I leave you to contemplate. 

Neil Gordon—you would be the first to admit that 
you have not made important advances in the basic 
science of your discipline. Furthermore, you have 
said to me with reference to your published papers 
that ‘none has been earth shaking’. Making 
allowances for your genuine, if excessive, modesty 
and for the metaphoric absurdity, that is possibly 
true, although many of your writings have exercised 
an important influence in their time. What we 
honour you for is something different, it is for your 
role in the development of paediatric neurology in 
Great Britain and abroad and for a lifetime of 
arduous, compassionate, and highly effective service 
to children—a record unsurpassed by any of our 
contemporaries—and this makes you a most fitting 
and distinguished recipient of our highest award. 
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Annotations 


Histiocytosis X—current controversies 


Circulating monocytes, cutaneous Langerhans cells, 
Kupffer cells, bone osteoclasts, microglial cells, and 
alveolar macrophages are all histiocytes and are 
derived from a bone marrow stem cell.' Histiocytes 
are also found in the lymph nodes, spleen, pleura, 
and peritoneum. Diseases affecting these cells may 
therefore have a broad clinical spectrum. 

In 1953, Lichtenstein? suggested that eosinophilic 
granuloma, Hand-Schuller-Christian and Letterer- 
Siwe disease were variants of a single clinico- 
pathological entity affecting tissue histiocytes. He 
suggested the use of the term ‘histiocytosis X’ to 
encompass the entire spectrum of disease, ‘x’ 
representing the unknown causal factor. Over 30 
years later this fascinating and varied disorder 
remains an enigma and is still surrounded by 
controversy. 


Immunological disease, malignancy—or something 
else? 


Traditionally, histiocytosis X has been regarded as a 
malignant disease. Although some features of the 
disease suggest cancer, the high incidence of spon- 
taneous remission and certain histologic features 
argue against this view. There is no positive evi- 
dence of an in situ, uncontrolled proliferation of a 
uniform population of cells, as seen in most malig- 
nancies, nor is there a reliable correlation between 
the degree of ‘differentiation’ of histiocytes and the 
clinical course of disease.’ Circumstantial evidence, 
including the identification of histiocytes outside 
their normal tissue site (breaching of the dermal/ 
epidermal junction by Langerhans cells, for 
example)? and the occasionally observed rapid 
regression of bony lesions points to an abnormality 
of migration of histiocytes rather than their in situ 
proliferation. 

Recent studies? ° have suggested that the disease 
has an immunological basis. Most patients with 
histiocytosis X have a deficiency of circulating 
suppressor (T8) lymphocytes and an increased 
peripheral blood helper (T4) : suppressor (T8) ratio. 
In some of these patients there is histological 
evidence of an abnormal thymus.” A crude extract 
of calf thymus (thymosin) has been shown in vitro to 


restore the T4:T8 ratio to normal, but in vivo 
results of treatment with intramuscular thymic 
extract have been variable.” ° Spontaneous remis- 
sion of disease has also been associated with a return 
of the T4:T8 ratio to normal.’ Whether the de- 
ficiency of suppressor cells is a cause of histiocytosis 
X, an effect, or merely a ‘:paraphenomenon’ remains 
speculative. It is known that suppressor T cells 
probably terminate excessive immune responses 
after antigenic stimulus by ‘switching off the 
macrophage/helper cell interaction.” Failure of this 
cellular homeostatic mechanism could result in 
abnormal macrophage behaviour and to a break- 
down in normal intercellular ‘conversation’. Histio- 
cytosis X could be the result. 


Staging and prognosis 


There is uniform agreement that children under 2 
years of age with vital organ dysfunction fare badly 
with 10 to 20% mortality in some series.” '” Mor- 
bidity is high with residual disabilities in 50% of 
survivors,! 1? most of them in children with 
‘smouldering’ disease of more than five years’ dura- 
tion. Diabetes insipidus, short stature, deafness, and 
orthopaedic and pulmonary complications account 
for most disabilities. Lahey has proposed a ‘scoring’ 
system with a score of 1 for each organ affected by 
disease. Lukaya'* has related this score to outcome 
so that patients with a score of 1 to 2 have a 
mortality of 5% and a 20% chance of sequelae; a 
score of 7 to 9 results in 100% mortality. These 
staging and scoring systems are based on clinical 
assessment together with simple investigations such 
as chest radiograph for evaluation of lung disease, 
full blood count for evaluation of bone marrow 
disease, and liver function tests. Of 16 recently 
diagnosed children, judged at presentation to our 
unit as having ‘single system’ disease, half proved to 
have occult multisystem disease after full evaluation 
including respiratory function tests and trephine 
bone marrow biopsies. This ‘occult’ involvement did 
not adversely affect short term prognosis, con- 
firming Lahey’s suggestion that it is organ failure 
rather than organ involvement per se that confers a 
poor prognosis. 
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‘Aggressive’ y ‘non-aggressive’ treatment 


Ignorance of the pathogenetic mechanism inhibits 
development of a rational treatment policy. Some 
general principles, however, have emerged from 
clinical observation. It is uniformly agreed that 
patients with single system disease (usually bone or 
lymph node) have a good prognosis with a high rate 
of spontaneous remission and negligible mortality. 
Bony lesions in weight-bearing bones with the risk 
of spontaneous fracture or those causing pain or 
disfigurement were traditionally treated with low 
dose (700-1000 cGy) radiation. The 5% risk of 
inducing secondary malignancy as in Greenberger’s 
large series“ was acceptable during an era when 
histiocytosis X was thought to be a malignancy. In 
view of changing concepts of the disease, is this form 
of treatment still justifiable? Local injection of 
methyl prednisolone, under circumstances in which 
radiotherapy would previously have been used, has 
led to exellent response in five of six children treated 
by us, though the tendency to spontaneous remis- 
sion must always be borne in mind in interpretation 
of results, especially when numbers are small. We 
now reserve radiotherapy for treatment of those 
lesions, inaccessible to local injection, which 
threaten vital structures such as spinal cord or optic 
nerve. 

The management of the child with multisystem 
disease is much more controversial. As there are no 
detectable histological,’ immunohistochemical,* or 
immunological’ differences between single system 
and multisystem disease, it seems reasonable to 
anticipate that spontaneous remission may also 
occur in multisystem disease. Recently we have 
reported two such cases in infants.’ During the 
period when histiocytosis X was regarded as a 
malignancy, treatment was with a variety of cyto- 
toxic drugs either as single agents or in combination. 
Whatever regimen is used, the total response rate is 
between 50 to 70%'° and the mortality in multi- 
system disease has declined only marginally since 
the introduction of chemotherapy. The harmful side 
effects of multiagent regimens, including sometimes 
fatal immuno- and myelosuppression, possibly out- 
weigh their benefits.'°18 High dose prednisolone (2 
mg/kg)” is as effective as combinations of cytotoxic 
. drugs and has less severe side effects, especially if 
used in relatively short courses of two to three 
months. This last observation provides some evi- 
dence that ‘maintenance’ treatment has little advan- 
tage for the individual patient and leads to extra 
morbidity. It is hoped that these issues will eventu- 
ally be resolved by well designed randomised 
studies. 

In view of the recent changes in our under- 


Broadbent and Pritchard 


standing of the disease, emphasis has been put on 
‘immune replacement’ rather than ‘immune suppres- 
sion’. Osband’s® initial clinical success in patients 
with in vitro evidence of response to crude bovine 
thymic hormone (thymosin) has not been repeated 
by others using synthetic preparations.® Further 
trials of this form of treatment are in progress, using 
more refined thymic hormone preparations. 


Conclusions 


Several important questions concerning the aeti- 
ology, management, and prognosis of this rare 
disease (30 to 40 cases annually in the United 
Kingdom) remain unanswered. Central referral of 
patients for assessment of extent of disease and 
treatment planning should improve standardisation 
and encourage critical comparison of treatment 
methods. Laboratory investigation of the biology of 
the histiocyte and its interactions with lymphoid 
cells will only be possible when reliable methods are 
developed for growing this remarkable cell in 
culture. Until then the ‘X’ remains. 
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Cryptosporidium and diarrhoea 


Fifteen years ago the only organisms known to cause 
gastroenteritis in man were enteropathogenic bac- 
teria. Since then a number of different viruses, 
detected by electron microscopy of diarrhoeal 
stools, have been implicated as important causal 
agents. Nevertheless no known pathogen can be 
detected in many episodes of gastroenteritis, sug- 
gesting that further gastrointestinal pathogens await 
our detection. 

Recently a new pathogen has been described in 
association with gastroenteritis of children and 
adults, and this organism, Cryptosporidium, is a 
coccidian parasite related to Toxoplasma. 


History 


Cryptosporidia have been known to be pathogenic 
to animals since 1907,' but the first human case was 
not reported until 1976.* Since then there have been 
an increasing number of papers describing human 
cryptosporidiosis. Initially these described chronic. 
life threatening diarrhoea occurring in immunocom- 
promised patients, but more recently there have 
been descriptions of self limiting gastroenteritis in 
seemingly immunocompetent adults and children. 


Detection of Cryptosporidium 


The main reason for the increasing number of 
reports on Cryptosporidium is the development of 
easy and rapid techniques for identifying oocysts in 
stool samples. Various techniques have been de- 
scribed and most are successful in experienced 
hands. A modified Ziehl-Neelsen technique using 
hot or cold carbol-fuchsin to stain oocysts is most 
commonly employed,” although others have argued 
the merits of sugar flotation, Giemsa,” safranin/ 
methylene blue,* and carbol phenol auramine 
staining.” 

When intestinal biopsy material is available, 
Cryptosporidium schizonts may just be visible by 
light microscopy adhering to the intestinal mucosa, 
but the characteristic morphology is readily identifi- 
able with the electron microscope.° 


Acute gastroenteritis 


In seemingly normal children Cryptosporidium may 
cause mild gastroenteritis lasting up to two weeks, 
with four to six watery, mucoid, offensive stools a 
day." Abdominal pain may be prominent in older 
children; indeed, failure to recognise cryptosporidial 
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enterocolitis in a 24 year old woman resulted in a 
hemicolectomy for presumed Crohn’s disease.’ 
Vomiting, nausea, headache, and fever are fre- 
quent.’ !° Transient asymptomatic carriage may 
occur, but is seemingly rare.” !° 

Cryptosporidium is responsible for up to 7% of 
episodes of acute gastroenteritis in Western 
children.’ * '° Cryptosporidiosis has also been de- 
scribed in children with gastroenteritis in Liberia! 
and Bangladesh.'* In Rwanda a significant associa- 
tion was found between cryptosporidium in the 
stools and measles-related diarrhoea. 


Prolonged diarrhoea and failure to thrive 


Casemore and Jackson reported a 1 year old child 
with recurrent diarrhoea and failure to thrive in 
whose stools cryptosporidial oocysts were de- 
tected.'* Isaacs and colleagues’ have described two 
children with chronic diarrhoea and failure to thrive. 
Both had a small intestinal enteropathy; one had 
cryptosporidial oocysts in stool specimens obtained 
two months apart and the other had cryptosporidial 
schizonts attached to the jejunal mucosa. Recovery 
occurred spontaneously after several months, coinci- 
dent with stools becoming negative for oocysts. 


Chronic, bloody diarrhoea 


It is possible that Cryptosporidium occasionally 
Causes colitis but the position is unclear. A 314 year 
old girl has been described with a histologically 
indeterminate colitis associated with cryptosporidial 
oocysts in the stool, but also moderately raised 
antibody titres to Yersinia: sulphasalazine was 
started and symptoms resolved after three months.” 
Cogswell and Richardson isolated cryptosporidial 
oocysts from a 9 year old girl with recurrent episodes 
of bloody diarrhoea with mucus, symptoms having 
begun five years previously after exposure to 
calves. !5 


Immunocompromised patients 


A syndrome of chronic, profuse watery diarrhoea 
has been described in association with cryptospori- 
dial infestation of the small and large intestines, and 
occasionally other epithelial surfaces such as lung, 
pancreas, bile ducts, and gall-bladder,!° 7 The 
mortality of this syndrome is high: in adults it has 
been described mostly in patients with the acquired 
immune deficiency syndrome (AIDS),!8 while chil- 


dren have had hypogammaglobulinaemia,® severe 
combined immune deficiency,” or have been re- 
ceiving immunosuppressive treatment for malig- 
nancy!® 2 or renal transplant.” 


Mode of transmission 


Cryptosporidiosis is transmitted by the faecal-oral 
route. Animals and birds are susceptible to infec- 
tion, and humans have been infected by calves,” 
cats,” and probably dogs, although the great 
majority of infections cannot be shown to sve 
transmitted either from animals or from water.® It 
has been suggested that contaminated milk might be 
one source of infection.’ Cases spread readily within 
families, however, and hospital and veterinary staff 
have been infected by patients and animals. 


Mechanism of diarrhoea 


Cryptosporidium does not penetrate the intestinal 
mucosa but attaches to the microvillous surface of 
the enterocytes, where it may be seen in different 
stages of its life cycle.° Intestinal eee specimens 
from infected calves, lambs, and goats” have shown 
extensive mucosal changes and similar changes have 
been noted in biopsies from children with acute* or 
chronic diarrhoea.’ The presumed mechanism of 
diarrhoea is malabsorption secondary to mucosal 
damage. 


Treatment 


There is at present no specific treatment for 
cryptosporidiosis, many different drugs having been 
tried without any effect. Limited success has been 
reported in the United States, however, using the 
macrolide antibiotic, spiramycin, to treat affected 
AIDS patients.” If a patient on immunosupressive 
treatment develops life threatening diarrhoea secon- 
dary to cryptosporidiosis, immunosuppressive drugs 
should, where possible, be stopped until the organ- 
ism is cleared. 

It is hoped | that the recent achievement of Current 
and Haynes” in culturing Cryptosporidium through 
its complete life cycle in cell culture will permit 
the discovery of effective treatments against the 
organism. 
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Original articles 


Human milk stimulates B cell function 


P JUTO 


Department of Clinical Virology, University Hospital, Umed, Sweden 


SUMMARY The effect of human milk on B cell function was studied by using murine spleen cells 
stimulated with suboptimal doses of lipopolysaccharide. Cell free, defatted, filtered colostrum as 
well as mature breast milk showed an enhancing effect on B cell proliferation and generation of 
antibody secretion, but this was not seen with formula milk. The activity was heat sensitive and 
resisted overnight dialysis. It is suggested that this could represent an important immunological 
mechanism explaining the anti-infectious properties of breast milk. 


There have been reports that feeding with human 
rather than formula milk reduces morbidity and 
mortality from infectious diseases, especially in 
developing countries.! * This protective effect has, 
however, been questioned and described as mar- 
ginal in recent studies in some industrialised 
countries.’ The beneficial effect seen in developing 
countries may be due to better hygiene associated 
with breastfeeding rather than any anti-infectious 
properties in breast milk. 

The basic immunological mechanisms underlying 
the possible beneficial effects of breastfeeding are 
only partially understood. Milk is rich in leucocytes, 
of which the milk macrophage is predominant,* and 
these show in vitro biological effects similar to their 
counterparts in the blood.* 5 H 

Several soluble anti-infectious components are 
present in milk. The non-antigen specific include 
lysozyme, lactoferrin, and a non-immunogiobulin 
high molecular weight fraction.” A non-specific 
antiviral activity has also been described in milk.® 
The antigen specific activity resides mainly in 
secretory IgA, and specific antibodies to enteric 
bacteria and viruses have been shown.’ 

The effect of milk and milk cells on immune 
responses have been studied little and are difficult to 
interpret. It has been shown that cultured human 
milk cells secrete a factor into the culture medium 
that increases IgA synthesis of cultured adult 
mononuclear cells. Milk present in cultures exerts a 
strong inhibitory effect on lymphocyte proliferation. ™ 
A similar effect was recorded when phythemag- 
glutinin stimulated lymphocyte proliferation was 
assayed in whole blood cultures of infants and was 


related to the type of feeding. Breast fed infants had 
significantly lower lymphocyte responsiveness than 
those fed cows’ milk.!? 

The present study shows that human milk en- 
hances murine B cell function, measured as pro- 
liferation, and antibody synthesis in response to a T 
cell independent B cell mitogen. 


Materials and methods 


Milk donors. Colostrum was obtained two to seven 
days post partum from 10 healthy women delivered 
at the Department of Obstetrics, University Hos- 
pital of Umea. In addition, milk was received from 
two donors 66 and 100 days respectively after 
delivery. The milk was expressed by means of an 
electric pump and was refrigerated at 4°C immedi- 
ately after collection. 


Processing of milks. All milk samples were pro- 
cessed at the laboratory within four hours ‘of 
collection. They were centrifuged at 2800 g for 30 
minutes. The fat layer and cell deposit were 
discarded. The aqueous phase was collected and 
diluted 1/5 in RPMI 1640 medium supplemented 
with 10 ug gentamicin/ml, 1 mmol L-glutamine, and 
5% pooled heat treated (56°, 30 minutes) human 
serum. The diluted milks were filtered (0-45 u) and 
stored at —20°C in small aliquots until use. 


Spleen cell cultures. Spleens were removed from 
Swiss mice by aseptic technique. One spleen was 
used in each experiment. The spleen cells were 
squeezed out from the organ, filtered through sterile 
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gauze and washed three times in RPMI 1640 with 
10 ug gentamicin/ml. The cells were adjusted 
to a concentration of 1x10°/ml in RPMI 1640 
supplemented with 10 ug gentamicin, | mmol 
L-glutamine, and 10° M 2-mercaptoetanol. 


Assay of B cell proliferation. Cultures were set up in 
triplicate in microtissue culture plates (Falcon, 
Oxward, USA) with 110° cells/well. Milk was 
added to 50 ul portions at various concentrations. 
Lipopolysaccharide (LPS, Escherichia coli 055:BS, 
Difco, Detroit, USA) was added in 50 ul portions 
giving a final non-mitogenic suboptimal concentra- 
tion of 0-5 ug/ml. The final concentration of filtered, 
heat treated human serum was 2-5% in each culture. 
The cultures were incubated for three days at 37°C 
in humidified air with 5% CO3. For the last 18 hours 


of incubation, 0-5 wCi *H-thymidin (specific activity . 


25 Ci/mmol/l, Amersham, England) was present in 
each culture. The cultures were collected onto glass 
fibre filter strips and the incorporated radioactivity 
was measured by liquid spectrophotometry. 


Assay of murine Ig synthesis. The culture conditions 
in experiments in which Ig synthesis was determined 
were the same as for the proliferation experiments 
except that the incubation time was four days. The 
antibody content in the supernatants was assayed by 
an ELISA technique. Immunoplates (NUNC, 
Arhus, Denmark) were coated overnight at 4°C 
with rabbit antimouse Ig (Z 259, DAKO, 
Copenhagen) diluted 1/1000 in carbonate buffer, pH 
9-5. After washing in distilled water the plates were 
saturated with 0-5% bovine serum albumin diluted 
in phosphate buffered saline (PBS) with 0-05% 
Tween 20 (PBS-Tween) for 60 minutes at room 
temperature. After washing the cell free culture 
supernatants were added in duplicate diluted 1/500 
in PBS-Tween. The plates were incubated for two 
hours at room temperature. After washing per- 
oxidase conjugated rabbit antimouse Ig (P260, 
DAKO, Copenhagen) diluted 1/1000 in PBS-Tween 
was incubated for one hour at room temperature on 
the plates. After a final washing step o-phenyl- 
endiamine and HO, were added. The reaction was 
stopped after 10 minutes with IN HCI. The optical 
densities were then read immediately in a Titertek 
Multiscan photometer. Results are given as optical 
density values. A mouse serum was included as 
positive control. 


Results 
Effect on B cell proliferation. The effect of colostrum 


obtained from five different donors on spleen cell 
proliferation in response to lipopolysaccharide is 
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shown in three separate experiments in Fig. 1. As 
can be seen there was a significant increase in all 
three experiments, when 5% defatted, cell free and 
filtered colostrum was present in the cultures. Milk 
without mitogen did not stimulate the proliferation 
significantly. Mature milks obtained at 66 and 100 
days of lactation also exerted a stimulatory effect of 
the same magnitude as colostrum (Table). 
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Fig. 1 Spleen cell proliferation in response to 


lipopolysaccharide (0-5 ug/ml) in the absence and presence 
of 5% colostrum in culture. 


In the three separate experiments (indicated by Roman numerals) the same 
milks from five different donors were used. The bars indicate counts per 
minute (CPM) +1 SD for the five different cultures. The proliferation of 
cultures with medium only was 794+159 CPM and with medium and 5% 
colostrum 1244+303 CPM. 


Table The effect of heat treated and dialysed colostrum, 
mature breast milks, and formula milk on 
lipopolysaccharide (LPS) induced (0-5 ug/ml) spleen cell 
proliferation. The figures indicate counts per minute of 
triplicate cultures for three different experiments 


Counts per minute 


Exp f 





Exp 2 Exp 3 
LPS only (0-5 ug/ml) 880 5 (25 28 449 
Additives (5% v/v) 

Colostrum, untreated 40) 197 41 483 YR 994 
Heat treated colostrum 

(56°C. 10 min) 9 802 138 | 229 

Dialysed colostrum 72 800 ND K0 621 

Mature milks, 66 days post partum 55 331 41 065 125 &29 

100 days post partum 55 174 41 S80 119 605 

Formula milk 416 403 5:329 


ND=not done. 
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Fig.2 Dose dependency of lipopolysaccharide (0-5 pg/ml) 
spleen cell proliferation by different concentrations of 
colostrum. 


CPM=counts per minute. 
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Fig.3 Immunoglobulin secretion in supernatants of 
cultured spleen cells in response to lipopolysaccharide 

(0-5 ug/ml) in the presence of 5% colostrum, mature 

(late) milk, or milk formula, respectively. 


The antibody content is expressed as optical density values at 500 fold dilution 
of culture supernatants, The values of cultures with medium only was 0-02 and 
of cultures with mediom and 5% milk 0-007+0-01. The vertical bars indicate 
+1 SD. 


There was a dose related dependency of prolifera- 
tion to the milk concentration present in the culture 
(Fig. 2). Optimal responses were found in the range 
of 1 to 5% colostrum in culture. An effect was seen 
in concentrations as low as 0-1%. 

The activity was heat labile. Heating at 56°C for 
only 10 minutes reduced almost all the activity in 
one experiment and it was completely lost in two 
other experiments. The activity resisted extensive 
overnight dialysis with phosphate buffered saline 
(Table). Formula milk did not stimulate prolifera- 
tion (Table). 


Effect of Ig synthesis. Lipopolysaccharide-induced 
Ig synthesis assayed by ELISA was higher in all 
cultures with 5% colostrum obtained from 10 
different donors and in cultures with two samples of 
mature milks (Fig. 3). The antibody content was 
lower in cultures with mature milks than early milks. 
Formula milk had no stimulatory effect on antibody 
synthesis (Fig. 3). 


Discussion 


In the present study data are presented showing that 
human milk contains an activity that enhances 
murine spleen B cell function measured as cell 
proliferation and antibody synthesis in response to 
lipopolysaccharide, a T cell independent B cell 
mitogen. Early as well as mature milks were 
active. In contrast, formula milk was completely 
inactive. 

The activity was not dialysable as it remained 
after overnight dialysis. It was heat labile, as heating 
at 56° for 10 minutes stopped almost all the activity. 
These physical properties indicate that the activity 
resides in a heat labile protein. 

Human milk contains a well defined growth 
stimulating ‘activity.“ This is epidermal growth 
factor, which is a polypeptide (MW 6000D) pro- 
moting growth and differentiation of epidermis, 
pulmonary epithelium, and gastrointestinal mucosa. 
The mitogenic activity could not be stopped totally 
by antiserum to epidermal growth factor and fur- 
thermore it was found that milk supported growth of 
a cell line devoid of receptors to this factor.!* This 
means that there must be additional cell growth 
promoting activities besides epidermal growth factor 
in breast milk. 

To the best of my knowledge no soluble activity in 
milk affecting the growth or differentiation of the B 
cell, or both, has been shown. Recent studies of B 
cell function have shown that soluble products 
influence both the growth and differentiation of the 
B cell. One of the first described was a monokine.» 
It is a soluble monocyte product essential for both 


proliferation and generation of immunoglobulin 
production. It was inhibited by antisera against 
interleukin 1." This strongly supports the necessity 
of the presence of interleukin 1 for B cell activation. 
The purpose of interleukin 1 would be to prime the 
B cell to appropriate T cell signals. Milk is rich in 
macrophages, so it is reasonable to suggest that the 
mediator of the activity might be a macrophage 
product similar to interleukin 1. This is also sup- 
ported by the in vitro biological effects that are 
comparable with those of interleukin 1 on B cell 
function. 

Another soluble factor affecting the B cell is the 


so called B cell growth stimulating factor, which. 


according to recent data selectively induces prolif- 


eration but not maturation of the B cell.!6 17 


Maturation into Ig synthesis would in turn be 
induced by a new molecule, B cell maturation 
factor.!° !7 Whether the activity shown in milk is 
similar to any of the known B cell stimulatory 
factors or represents a new one is still unknown. 

The newborn infant has an altered immune 
reactivity. In coculture experiments with adult 
lymphocytes cord blood lymphocytes have been 
found to exert a profound inhibitory activity on 
proliferation and Ig synthesis. The mode of Ig 
production is restricted:'? considerable amounts of 
IgM class antibodies are synthetised, whereas IgG 
and IgA synthesis is virtually absent. This restriction 
is probably due to a primary immaturity of the B cell 
itself, but there also seems to be a lack of appropri- 
ate T helper cell signals.!? The finding of a B cell 
stimulatory activity in milk fits well in this context of 
immaturity of the newborn’s B cell function. It is 
therefore tempting to suggest that breast milk 
provides the baby with this activity in order to 
relieve the immune responses of his immature 
hyporesponsive B cells. The activity seems to act 
directly on the B cell and not by interacting through 
T helper cells. This conclusion is supported by the 
fact that lipopolysaccharide, the stimulating agent 
used in the study, is a T cell independent B cell 
selective mitogen.!? This activity together with 
secretory IgA may represent a major immunological 
mechanism: explaining how breast milk compared 
with artificial feeding has considerable anti- 
infectious properties, thereby supporting the numer- 
ous clinical observations of this effect. 


I thank Miss Lena Rova for excellent technical assistance and the 
mothers and staff of the obstetric clinic for collecting the milk 
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Effect of varying water intake on renal function in 
healthy preterm babies 


M G COULTHARD AND E N HEY 


Department of Child Health, Princess Mary Maternity Hospital, Newcastle upon Tyne 


SUMMARY Renal control of water and electrolyte homeostasis was studied in 10 healthy babies 
(gestation 29 to 34 weeks; birthweight 1-19 to 2-19 kg) while water intake was varied. Glomerular 
filtration rate and urine flow were estimated daily from spot plasma and urine samples for six 
days using a constant inulin infusion, and simultaneous sodium, potassium, osmolar, and free 
water clearances were calculated. The infusion was started at an average age of 14 hours. Each 
baby received a total fluid intake of 96 ml/kg daily on study days 1, 2, and 5, and about 200 ml/kg 
on study days 3, 4, and 6. Daily sodium intake was kept constant at 3 mmol/kg. 

At the end of the first study day the babies were undergoing a diuresis, but thereafter their 
estimated daily water balances remained stable regardless of intake. Glomerular filtration 
remained stable; alterations in urine flow reflected a change in the percentage of filtrate excreted. 
Plasma electrolytes and osmolality were stable throughout, and on study days 2 to 6 the urinary 
excretion rates of sodium, potassium, and other osmoles remained the same regardless of urine 
flow. The delivery of sodium to the distal tubule was estimated to be between 17 and 20% of the 
filtered load. Well preterm babies can cope with daily water intakes between 96 and 200 ml/kg 


from the third day of life. 


Until about 20 years ago it was standard practice to 
withhold virtually all fluid during the first 2 to 4 days 
of life.' In 1964 it was shown that early feeding could 
prevent hypoglycaemia,” and six years later it was 
shown that restricting early feeds could lead to poor 
brain growth.* Since then there has been a trend 
towards giving more fluid, especially to the smallest 
infants. Recently, however, it has been suggested 
that there may be a swing back towards older 
practices.* 

Two factors have influenced this more cautious 
approach. Firstly, it has been suggested that there 
may be a link between a high fluid intake and the 
development of problems such as necrotising entero- 
colitis and cardiac failure associated with a patent 
ductus arteriosus.” Secondly, some authors have 
implied that preterm babies are unable to tolerate 
such large fluid intakes without becoming over- 
loaded with water” or losing appreciable amounts of 
sodium in the urine. ’ We have therefore studied 10 
healthy preterm infants during sustained periods of 
both low and high rates of fluid intake while their 
sodium intakes were kept constant, each baby thus 
acting as its own control. 


Patients and methods 


Patients. Ten healthy preterm infants (Table) were 
studied with fully informed parental consent and 
with the approval of the local ethical committee. All 
had birthweights above the fifth centile for their 
gestational age. Babies 8 and 9 were twins. Baby 4 
developed clinical signs of a patent ductus arteriosus 
on the sixth day of life which resolved by the 10th 
day. Three infants received five day courses of 
penicillin and gentamicin because of prolonged 
rupture of membranes, but no other drugs were 
administered. All the babies were nursed in incuba- 
tors at an ambient water vapour pressure of 4 to 5 
kPa. 


Study design. The study protocol lasted six days, 
starting an average of 14 hours after birth. Observa- 
tions on three babies were stopped early because 
they no longer required intravenous fluids. A low 
total fluid intake (mean 96 ml/kg) was given on the 
first two and the fifth study days, and a high total 
intake (mean 200 ml/kg) on the third, fourth, and 
sixth days. These intakes fell within the ranges 
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Table Study details 
Case Gestation Birthweight Age at onset 
no (weeks) (gm) of infusion 
(davs) 

l 34 2040 0-7 

2 32 1680 0-9 

3 32 1500 0-6 

4 32 1610 1.3 

5 34 1990) 0-3 

6 33 2190 Q-] 

7 29 1250 0-5 

K 31 1190 0-5 

9 31 1200 0-5 

10 33 1725 ()-3 

Means 32-1 1638 0:57 


Water intakes 





Sodium intakes Study days completed 











Low days, fluid intake~96 ml/kg; high days, fluid intake=200 ml/kg. 


normally prescribed at that time for healthy preterm 
babies in the newborn nurseries in Newcastle. Each 
day the volume of oral fluid (SMA Gold Cap) was 
decided by the clinical staff, and it was increased 
gradually over the study. The balance was provided 
intravenously as dextrose solution with added 
sodium chloride, which was adjusted to provide a 
total daily sodium intake of about 3 mmol/kg 
(Table) regardless of their fluid intakes. 


Measurements. At the end of each study day, the 
glomerular filtration rate and urine flow rate were 
estimated from plasma and urine inulin concentra- 
tions after prolonged inulin infusion. A solution of 
inulin in water (25 mg/ml) was infused throughout 
the entire study period, using a syringe pump set to 
deliver 15 mg/kg per hour. Plasma samples were 
taken by heelprick before the study began and daily 
thereafter; small aliquots of urine were collected at 
the same time from a plastic nappy liner. Inulin 
concentrations were assayed as previously described 
in triplicate on 10 ul samples of plasma, of diluted 
urine, or of infusate.* Glomerular filtration rate was 
calculated from the inulin infusion rate divided by 
the plasma inulin concentration, and urine flow rate 
from the inulin infusion rate divided by the urine 
inulin concentration. If the inulin infusion was 
stopped during the resiting of an intravenous can- 
nula, a period of infusion at least six times the 
duration of the interval was allowed before further 
samples were taken. Because of this restriction 
samples were not collected on two occasions (cases 6 
and 7). 

Osmolality was measured on 200 ul samples of 
plasma and urine by depression of freezing point, 
and free water clearance was calculated by subtract- 
ing the osmolar clearance from the urine flow. 


(ml/kg per day) (mmol/kg per day) (1, 2, 5=low days 
— - 3, 4, 6=high days) 
Low High Low High f 2 & & E 
days days days days 

KO 200 0 2-9 - + + + + 
87 201 2-9 27 + + + + 

87 209 ef 2:8 + + + 

K0 200 2-9 2-8 + + + + + 

10] 198 3-4 2-7 + + + + + + 
KO 200 3-0 3-0 = - + + 4 
gI 198 3-4 33 + + + + + 
120 200 3] 2-8 E op ee ee 
120 200 2.9 3-1 + + + + + + 
120 19X 0) 3-0) + + + + + + 
95-6 0-4 3-07 2-9] Low High 

28 26 
Sodium and potassium concentrations were 


measured in duplicate on 10 ul samples by flame 
photometry. In each case the coefficient of variation 
of the estimation was less than one per cent. Filtered 
loads of substances were calculated as the product of 
their plasma concentrations and glomerular filtra- 
tion rate, excretion rates as the product of their 
urine concentrations and urine flow rate, and 
fractional excretion values as their excretion rates 
divided by their filtration rates. 

Clearance data were expressed per kg’ birth- 
weight until the babies had exceeded this, and of 
body weight thereafter. Data from each study day 
were compared with those from other study days 
using paired ¢ tests, and data from combinations of 
study days were compared with those from other 
days using grouped ¢ tests. Unless stated, the P 
values given refer to grouped ¢ tests. 


Results 


All the babies were in negative water balance at the 
end of the first study day, but not subsequently. 
Thus, only data from 2 to 6 are considered in the 
first two results sections, and the diuresis seen on 
the first day is considered separately in the next 
section. 


Water balance. The estimated daily water balance 
(excluding insensible and stool losses) averaged +15 
ml/kg on days 2 to 6, and there were no significant 
differences between any of these days or groups of 
days. Thus, allowing for unmeasured losses, the 
babies seemed to have achieved stable water 
balance by making appropriate adjustments to urine 
flow by the third day of life (Fig. 1). Alterations in 
urine flow were the result of variations in the 
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fraction of filtered water that was excreted and not 
due to changes in glomerular filtration rate (Fig. 2). 
The percentage excretion of filtrate was mean (SD), 
7-4 (3-5)% on days 2 and 5, which was much lower 
than the 13-1 (3-6)% seen on high volume days 
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Fig. 1 Fluid intake and estimated urine volume and water 


balance plotted for each study day. 


Bars represent +SD values. 
*P<0-02 that estimated fluid balance on first study day is less than on study 
days 2 to 6. 
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Fig.2 Percentage excretion of glomerular filtrate and 


glomerular filtration rate (GFR) plotted as mean (SD) for 
each study day. 


(P<0-001). Glomerular filtration rate averaged 0-92 
ml/kg per min overall. Although the means were 
slightly higher on the high volume days, and towards 
the end of the study, these differences were not 
significant. 


Sodium, potassium, and osmolar balance. The osmo- 
lality and sodium and potassium concentrations of 
plasma were stable throughout the entire study 
period, being unaffected by postnatal age or fluid 
intake (Fig. 3(a)). Similarly, from days 2 to 6 there 
were no differences in the urinary excretion rates of 
sodium, potassium or of other osmoles between the 
high and low intake days (Fig. 3(b)), the excretion 
of ‘other osmoles’ being calculated as the osmolar 
excretion rate —2 (sodium + potassium excretion 
rates). Thus on high volume days, with a high urine 
flow rate but a similar solute excretion rate, the 
urine was more dilute with respect to osmolality, 
sodium, and potassium than on low volume days 
(P<0-001 in each case) (Fig. 3(c)). 


Early diuresis. The estimated fluid balance at the 
end of the first study day (mean age 38 hours) was 
—42 ml/kg, significantly less than during the rest of 
the study (P<0-02) (Fig. 1). Compared with the 
other days on a low fluid intake, the glomerular 
filtration rate was similar, but the percentage excre- 
tion of filtered water was higher, at mean (SD) 10-8 
(3-8)% (P<0-005) (Fig. 2). 

Sodium excretion was lowest and potassium 
excretion highest at the end of day 1 (for each ion, 
P<0-05 compared with days 2 to 6) (Fig. 3(b)). Thus 
the sodium:potassium concentration ratio in the 
urine was significantly lower on the first than on any 
other study day (P<0-05, paired ¢ test). The 
excretion rate of the other osmoles was also higher 
on study day | than on either the other low volume 
days 2 and 5 (P<0-02) or study days 2 to 6 (P<0-05) 
(Fig. 3(b)). 

Thus, at mean age 38 hours these babies were 
undergoing a diuresis which was associated with an 
excess loss of potassium and other osmoles, but not 
of sodium. 


‘Distal tubular sodium delivery’. Under conditions 
of maximal diuresis, when very little water is 
reabsorbed in the distal tubule, the delivery of 
sodium by the proximal tubule is approximately 
equal to the sum of the sodium and free water 
clearances multiplied by the plasma sodium 
concentration.'” During antidiuresis this value will 
be a considerable underestimate because more 
water will be reabsorbed in the distal segment. The 
logarithm of the fractional delivery of filtrate to the 
distal tubule (the sum of the sodium and free water 
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Urine osmolality (mosm/ kg ) 


Fig.4 Regression of the sum of sodium and free water 
clearances (ml/100 ml of glomerular filtration rate (GFR)) 
on the urine osmolality (mosm/kg). Note that the vertical 
scale is logarithmic. 


clearances expressed per 100 ml of glomerular 
filtration rate) was negatively correlated with urine 
osmolality (Fig. 4). 


Discussion 


This is the first study of fluid homeostasis in the 
healthy preterm baby in which water was the only 
factor altered and in which babies acted as their own 
controls.° ’ We have shown that there is an early 
diuresis after birth, and that fluid balance is subse- 
quently maintained over a wide range of water 
intakes. We have also shown that the glomerular 
filtration rate changes little between 38 hours and 7 
days of age, and is not influenced by the volume of 
water taken; changes in urine flow reflect adjust- 
ments to the proportion of water reabsorbed in the 
tubules. 


Early diuresis. A shortcoming of our study is the 
lack of data in the first 38 hours, due to the method 
used to measure glomerular filtration rate and urine 
flow. Evidence, however, that the babies underwent 
a diuresis comes from their early weight loss (4 to 
16%) and their negative water balance at 38 hours. 
Others have concluded’ that the early diuresis is a 
controlled physiological event because wide varia- 
tions in fluid intake have a relatively small effect on 
the amount of weight lost. This even seems to apply 
when infants are starved,' although the small 


volume of concentrated urine which they then pass 
has been shown to relate to the osmolar excretion 
rate. !! 

It is widely assumed that sodium is the main ion 
lost during the physiological diuresis,” as the loss of 
body fluid is mainly from the extracellular 
compartment." We saw a relatively higher potas- 
sium excretion rate on the second postnatal day, as 
did McCance and Widdowson in starved infants.!! It 
may be that the babies had excreted more sodium 
before we began making measurements, or that they 
were born potassium replete, were losing intracellu- 
lar water, or were catabolic. Electrolyte balances in 
the first two days of life need further investigation. 


Maintenance of water balance. The positive fluid 
balance of 15 ml/kg per day which the infants 
maintained from the third day of life is close to the 
insensible losses expected in healthy infants of their 
age and gestation nursed in high humidity.'* The 
maintenance of such a balance despite varying water 
intake was not mediated by changes in the glomeru- 
lar filtration rate. Although young rats given infu- 
sions of salt and water to achieve acute volume 
expansion may experience an increase in glomerular 
filtration rate and a fall in renal vascular 
resistance,'* there is no reason to believe that a 
maintained increase in water intake alone would 
have a similar effect. The only human study which 
claims such an effect” measured glomerular filtra- 
tion by an invalid technique? after brief fluid 
infusions were administered to different babies with 
widely varying backgrounds of salt and water intake. 

The fraction of the glomerular filtrate that 
appears as urine is much higher than in adult life: 
this is an inevitable consequence of the higher fluid 
turnover and the lower glomerular filtration rate/kg 
in babies. Similar values have previously been 
interpreted as providing evidence of osmotic 
diuresis. Even when the urine osmolality fell, 
however, to 45 mosm/kg in the present study there 
was no evidence that a maximal diuresis had been 
achieved; neither the osmolar excretion rate nor the 
plasma osmolality changed. When the urine osmo- 
lality was as low as 45 mosm/kg, the mean value for 
the sum of the sodium and free water clearances was 
16-9% of the glomerular filtration rate (Fig. 4). 
Under conditions of maximal water diuresis this 
figure may be assumed to approximately equal the 
percentage of filtered sodium delivered to the distal 
tubule.'” Assuming a maximally dilute urine to have 
an osmolality between 35 and 45 mosm/kg, the distal 
sedium delivery in our infants would be between 17 
and 20% of the glomerular filtrate; this is similar to 
that reported for older infants,'” but higher than 
claimed for newborns.'° In the latter study, how- 
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ever, maximum urine flow was assumed to have 
been reached at urine osmolalities of around 150 
mosm/kg. Figure 4 illustrates the size of the error 
caused by this assumption. 

From a knowledge of the glomerular filtration 
rate in preterm infants’ and of the fractional distal 
sodium delivery, it may be estimated that the 
smallest subjects are likely to have an upper limit for 
urine flow of about 7 ml/kg per hour, whereas the 
larger babies may achieve double this rate. The most 
immature infants may therefore be expected to 
excrete a fluid bolus more slowly, and to be at the 
greatest risk from fluid overload. It has been shown, 
however, that the peak urine flow of mature infants 
given water load is the same as in adults when the 
results are expressed per unit of body water.!” It 
should also be noted that some of the widely 
accepted evidence suggesting that newborns excrete 
only a small fraction of a water load! was obtained 
in infants who may have been dehydrated! because 
of the then standard practice of giving only minimal 
fluids for the first few days of life. 


Sodium balance at high urine flow. The sodium 
balance of our infants remained negative throughout 
their first week of life, as reported by others.!” It 
was completely unaffected by urine flow, which is at 
variance with the findings of Leake et al.° Problems 
with the experimental design of the latter study have 
already been discussed. In addition, recalculation of 
their statistics for fractional sodium excretion under 
high and low fluid conditions shows that the 
difference claimed is not significant (P> 0-05, t test). 

The immature kidney is capable of producing 
dilute urine, and of concentrating up to 600 mosm/ 
kg in the presence of a normal plasma urea. As long 
as urine osmolality is kept well within these limits 
there is no reason to expect a change in urine flow to 
influence sodium excretion. The widely held view 
that a high urine flow in a preterm infant will cause 
an excess loss of sodium,* *” and the recommenda- 
tion that extra salt be given to compensate for this” 
are without foundation. 


Recommended fluid intakes. Attempts to produce 
guidelines for precise fluid requirements in babies 
are complicated by the number of factors that can 
influence non-renal water losses.'* These include 
gestation and postnatal age, ambient humidity and 
the use of radiant heaters and phototherapy lamps, 
as well as pathology such as diarrhoea and some skin 
disorders. On the basis of our data we question the 
need for guidelines and special allowances in healthy 
preterm babies because we have shown that they 
cope with a wide range of fluid intakes without 
stressing either their diluting or concentrating capa- 
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cities. If there were any doubt whether a particular 
fluid regimen was causing either over hydration or 
dehydration, a check that the urine osmolality lay in 
the range 80 to 400 mosm/kg would confirm that the 
kidneys were working well within the limits of their 
homeostatic capabilities. 

Because our babies coped with a daily fluid intake 
of 200 ml/kg (once the initial diuresis was over) in 
conditions that allow only minimal insensible losses, 
it is likely that this volume would be tolerated by 
healthy preterm infants under most conditions from 
the third postnatal day. This intake, however, may 
not be appropriate for babies with respiratory 
distress; their increased incidence of necrotising 
enterocolitis and of heart failure complicating patent 
ductus arteriosus’ may be related in part to the 
amount of water (or sodium) that they are given. 


Conclusions 


This study indicates that healthy preterm infants are 
capable of exercising close control of water homeos- 
tasis over a wide range of intakes, and that this is not 
mediated through a change in the glomerular 
filtration rate and has no effect on renal sodium 
handling. It is suggested that fluid intakes in well 
preterm babies should be guided more by the urine 
osmolality achieved than by fixed schedules, and 
that a daily intake of 200 ml/kg is likely to be well 
tolerated from the third day. 
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Renal response to frusemide in preterm infants with 
respiratory distress syndrome during the first three 
postnatal days 


T F YEH, D RAVAL, E JOHN, AND R S PILDES 


Division of Neonatology, Cook County Children’s Hospital, and the University of Illinois, 
College of Medicine, USA 


SUMMARY The renal effects of frusemide treatment in infants with respiratory distress 
syndrome shortly after birth and during the first three postnatal days were evaluated. Eighty five 
infants were randomly assigned to two groups. Forty two received three doses of intravenous 
frusemide (1 mg/kg) starting at age, mean (SD) 7-5 (4-1) hours and given at approximately 24 
hour intervals. Forty three control infants were treated similarly but were not given frusemide. 
The groups were comparable in birthweight, gestational age, and Apgar score and in pulmonary 
status, blood gases, serum electrolytes, and postnatal age. 

Infants who received frusemide had significantly higher fractional excretion of sodium and 
chloride at 12 to 24, 24 to 48, and 48 to 72 hours, and higher calcium excretion at 24 to 48 and 48 
to 72 hours after entry into the study than control infants. The study group had a significantly 
higher urine output and greater weight loss than the control group at 48 to 72 hours after entry 
into the study. There was no significant difference between groups in serum sodium, potassium, 
and calcium and in fractional excretion of potassium and the glomerular filtration rate. Infants 
with an Apgar score of more than 3 had higher urine output and had a better diuretic response to 
frusemide than those with a lower score. The results suggest that perinatal hypoxia may play 
an important role in renal function and in diuretic response to frusemide shortly after birth and 
early in the postnatal life of infants with respiratory distress syndrome. 


Frusemide has been used in neonates with respira- 
tory distress syndrome at various postnatal ages with 
conflicting results,'* but our previous controlled 
study indicated that very early use of this drug is 
beneficial.’ Although the effectiveness of fruse- 
mide on fluid and eletrolytes balance has been well 
documented in slightly older infants, this infor- 
mation is lacking in neonates. In preterm infants 
with respiratory distress syndrome, many of the 
humoral factors, for example aldosterone and vaso- 
pressin concentrations, may be increased? ° shortly 
after birth and their renal response to frusemide 
may be altered. The present study was conducted to 
evaluate the renal effects of frusemide shortly after 
birth and during the first three postnatal days in 
infants with respiratory distress syndrome. 


Materials and methods 


The study was approved by the Scientific and Lay 
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Committees of this hospital and informed consent 
was obtained in each case. During a period of two 
years, renal function tests, serum and urinary 
electrolytes, and osmolality were assessed in 85 
infants who met the following study criteria: (1) 
birthweight 2000 g, or less; (2) presence of respira- 
tory distress syndrome; and (3) normal cardio- 
vascular status shown by normal blood pressure and 
capillary filling. The infants were randomly assigned 
to two groups: the first consisted of 42 infants who 
received three intravenous doses of frusemide (1 
mg/kg) at approximately 24 hour intervals; the 
second consisted of 43 infants who were treated 
similarly but were not given frusemide. The study 
was started within 8 hours of birth, once the infant’s 
condition had stabilised after admission to the 
neonatal intensive care unit. 

The diagnosis of respiratory distress. syndrome 
was based on clinical and radiological , evidence 
reported previously.° The linical Ever res- 
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piratory distress was assessed using the clinical 
respiratory distress score (RDS score) of Downes et 
al.’ Blood gas samples were obtained before the 
study and subsequently every four to six hours as 
required from an umbilical arterial catheter or from 
a radial artery. Occasionally the blood gas samples 
were obtained by arterial capillary method: in these 
cases, Only pH and Pco, were included for data 
analysis. The Po, values of these infants were 
obtained by transcutaneous method (TePo) 
(Radiometer Copenhagen TCM transcutaneous 
monitor). The management of respiratory distress 
syndrome followed a standard protocol previously 
reported.° 

During the study period fluid intake was adjusted 
to 80, 95, and 110 ml/kg per day on the first, second. 
and third postnatal days respectively. An additional 
20 ml/kg per day was given if the infants were 
receiving phototherapy. The intravenous fluids con- 
sisted of a 5 to 10% dextrose with sodium (25 
mmol/l), potassium (20 mmol/l), and calcium (200 
mg/kg per day calcium gluconate). No oral or 
nasogastric feeding was administered during the 
study period. 

Using the U bags (Hollister, Chicago), urine 
collections were obtained for osmolality and electro- 
lytes analyses in four aliquots; 0 to 12, 12 to 24, 24 to 
48, and 48 to 72 hours after entry into study. 
Suprapubic compression was performed at the 
beginning and end of each collection to make sure 
that the bladder was empty. During the study, all 
infants were kept inside their incubators and their 
skin temperatures were maintained by servocontrol 
at 36-5°C. 

Serum and urinary sodium and potassium concen- 
trations were determined with a flame spectrophoto- 
meter, serum and urinary chloride concentrations 
with a chloridometer, serum blood urea nitrogen 
(BUN) by enzymatic conductivity with a Beckman 
BUN Analyzer, and serum and urinary creatinine by 
the Jaffe alkaline picrate method. Osmolality of 
serum and urine were determined by the freezing 
point method with an osmometer (Advanced 
Digimatic Osmometer, Model 3D II). 

The following indices were determined: (1) 
creatinine clearance corrected for surface area 
according to the formula of Haycock et al: (2) 
fractional excretion of filtered sodium (FEN, ), 
chloride (FE¢)), and potassium (FE,) using the con- 
ventional formula; eg FEy.,=(U/S Na)/(U/S Cr) x 100: 
Where U/S Na=urinary sodium (mmol/l)/serum 
sodium (mmol/l), and U/S Cr=urinary creatinine 
(mmol/l)/serum creatinine (mmol/l); (3) osmolar 
clearance (Cosm) using the equation 


U sm’ V 
Cosm = ; 


osm 


where U,.,=urine osmolality,  Posm=plasma 
osmolality and V=urine volume; (4) water clear- 
ance (Cuo) using the formula Cuo = V— Cosm- 
Both osmolar and water clearance were expressed as 
ml/min per 100 ml glomerular filtration rate. 

The data from the study periods were compared 
between the groups using independent Student’s t 
test and within the group using dependent Student’s 
t test. The %7 test was used to compare the groups 
with respect to categorical variables. The values 
were expressed as mean (SD). Except where other- 
wise indicated the time specified in the text was the 
time or period after entry into the study. 


Results 


Pertinent clinical data for the two groups are shown 
in Table 1. There was no significant difference 
between the two groups in respect of gestational 
age, birthweight, and pulmonary status at the time 
of entry into the study. The postnatal age was 7-2 
(4-0) hours for the control group and 7-5 (4-1) hours 
for the study group. Tables 2 and 3 provide the data 
on all variables assessed during the study. 


Serum electrolytes, blood urea nitrogen, creatinine, 
and osmolality (Table 2). The baseline values of 
serum electrolytes, blood urea nitrogen, creatinine, 
and osmolality were comparable between the 
groups. Both groups of infants had significant 
(P<0-01) increases in serum sodium from their 
baseline values by 24 hours after entry into the 
study, but there were no significant differences 
between the groups at any time during the study. 
Serum chloride increased in the control group at 24 


Table 1 Perinatal information and pulmonary status of 
preterm infants with respiratory distress syndrome (RDS) 
treated (study group) and not treated (control group) 
with frusemide 


aaaeeeaa 


Control group Study group 





(n=43) (n=42) 
Birthweight (g). mean (SD) 1297 (323) 1382 (379) 
Gestational age (wks), mean (SD) 31-1 (2-6) 31-4 (2-2) 
Apgar score at | minute 
<3 19 16 
>3 24 26 
Type of delivery 
Vaginal 22 28 
Caesarean 21 14 
Blood chemistry 
F10) 0-59 (0-22) 0-57 (0-24) 
Pos (kPa) 11-74 (5-7) 10-4 (6-7) 
-Pcoz (kPa) 5-4 (1-6) SR (1-4) 
pH 7:27 (0-09) 7-25 (0-08) 
Assisted ventilation 35 36 
RDS score, mean (SD) 7-5 (2-7) 7-6 (2-7) 


Conversion—SI to traditional units: | kPa=7-5 mmHg. 
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Table 2 Changes in serum electrolytes, calcium, blood urea nitrogen ( BUN), creatinine and osmolality values in 
preterm infants with respiratory distress syndrome, treated (study), and not treated (control) with frusemide 
(values, mean (SD)) 


S IMI III Mmmm 











Group Beginning of Time after entry into study (hrs) 
study — - 
12 24 48 72 

Sodium ( VI) Control 137-3 (4-6) 138-8 (6-1) 141-5 (6-8) +4 143-4 (5-1)t+ 141-8 (4-6)t4 
odium (mmo Study 137-2 (4-0) 137-9 (3-8) 140-6 (5-4)tt 141-9 (6-4)77 141-6 (5-5)77 
e NETA Control 105:5 (5-7) 106-1 (5-5) 108-5 (5-7)tt 108-6 (7-4) 108-8 (6-5)t+ 
a o. | Study 104-6 (4-3) 105-3 (4-2) 105-3 (4-2)° 102-2 (7-0)** 103-8 (6-9)** 

Ba ee Control 6-9 (1-6) 6:7 (1-2) 6-3 (1-1) 6-4 (1-3) 6-4 (0-9) 

Study 6-8 (1-9) 7-1 (1-7) 6:7 (1-6) 6-5 (1-0) 6-4 (1-4) 

ve | Control 1-9 (0-2) 1-9 (0-2) 1-9 (0-2) 2-2 (0-2) 2:2 (0-1) 

cinema: aaa | Study 2-0 (0-2) 2-0 (0:2) 1-9 (0-2) 2-1 (0-2) 2-2 (0-1) 

| Control 3-4 (1-8) 5-5 (2-2)t 6-6 (2:5) 6-5 (2-9)i 5R (3-6)7 

earns AON | Study 3-6 (1-8) 5-7 (2-0) 7:0 (2:5)t 7-6 (2-6)4 7-2 (2-9)t 
ae l Control 285-6 (20-9) 289-4 (9-2) 296-3 (13-9)+ 298-2 (11-7)t 297-9 (15-2)t 
aaan aeai i Study 285-1 (9-0) 290:3 (8-9) 296-1 (17-2) 299-3 (13-1) 300:2 (10:7) 

Creatinine (umol/l) Control 80-4 (44-2) 93-7 (15-9) 99-9 (15-91) 96-4 (18-6) 93-7 (25-6) 
ery Study 83-9 (25-6) 104-3 (21-2) 110-5 (22-9)"4 117-6 (25-6)"# 115-8 (24-7)*+ 


eo 
*P<0-05; **P<0-01 (independent t test), *P<0-05, +#P<0-01 (dependent ¢ test). 

tIndicates significance when comparison performed within the group, with the baseline values. 

*Indicates significance between the groups. 

Conversion—SI to traditional units: calcium 1 mmol/l=4 mg/100 ml; BUN 1 mmol/l=2:8 mg/100ml:; creatinine 1 pmol/I=0:01 mg/100 ml. 


Table3 Changes in urine output, glomerular filtration rate (GFR), fractional excretion of electrolytes, osmolar clearance, 
and free water clearance in study and control infants (values, mean (SD)) 


——————_—_——_—_—_———— 














Group Time after entry into study (hrs) 
12 12-24 24-48 48-72 
Urine output!) Control 1-7 (1-0) 2-1 (1-1) 2-1 (1-0) 2-3 (1-2)7 
(ml/kg per hr) Study 1-8 (1-1) 2-4 (1:4) 2-5 (1-4)7 2-9 (1-3)*t 
GFR i Control §-2 (3-1) 6-4 (4-8) 6-7 (3-7)* 7-0 (4-2)+ 
(ml/min per 1-73 mî) Study 4-2 (3-0) 6:2 (3-7) 6-9 (4-1)7 7-4 (4-7)7 
. . o, Control 2-3 (1-9) 3-2 (2-6) 3-9 (2-8)7 4-0 (2-6)tt 
> et Yo 
Sodium excretion ( ) | Study 6:3 (4:8)** 5-0) (3-0)** 6-1 (4-5)** 7.3 (4-2)** 
en sa a Control 2-4 (2-4) 2:5 (3-4) 2-8 (2-5) 3-2 (2-6) 
d > /o 
SEE TAERA Study 7:2 (6-9)** 5:5 (3-9)** 5-5 (4-7)** 7-7 (5-5)** 
os asians öy Control 38-9 (17-4) 46-0 (20-9) 40-5 (21-9) 41-2 (23-6) 
Pot ) fo 
SEES: CRETE L7 Study 42-5 (18-8) 51-7 (22-8) 46-9 (27-7) 45-9 (17-6) 
Osmolar clearance Control 5-0 (3-1) 5-7 (3-5) 6-7 (4-0)* 7-0 (5-7)7 
(ml/min per 100 GFR) Study 8:7 (6:2)* 8-3 (5:2)* 7-7 (3-8) 7-2 (4-8) 
Free water clearance Control 3-1 (4-0) 2°6 (3-2) 2-5 (3-0) 2-6 (3-1) 
(ml/min per 100 GFR) Study 3-3 (3-0) 3-4 (4-0) 3-2 (4-0) 3-0 (3:3) 


a aaalllt 


*P<0-05; **P<0-01 (independent 1 test); +P<0-05; t}P<0-01 (dependent 1 test). 
tIndicates significance when comparison performed within the group, with the baseline values. 


*Indicates significance between the groups. 


and 72 hours but remained unchanged in the study 
group. A significant difference in serum chloride 
between the groups was seen at 24, 48, and 72 hours. 
The serum potassium remained unchanged in both 
groups and did not show any significant difference 
between the groups during the study. 

Both groups of infants had significant increases in 
serum blood urea nitrogen and osmolality but no 
significant difference was seen between the groups 
at any time during the study. While there was no 


significant change in serum creatinine in the control 
group, significant increases were seen in the study 
group at 24, 48, and 72 hours and these were higher 
than the respective values of the control infants. 


Glomerular filtration rate, urine output (Table 3), 
and body weight changes. Both groups had signifi- 
cant increases in glomerular filtration rate at 24 to 48 
and 48 to 72 hours. No significant difference was 
seen, however, between the groups during the 
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study. A significant increase in urine output was 
seen at 24 to 48 and 48 to 72 hours in the study 
group, while in the control group this was seen only 
at 48 to 72 hours. The urine output was significantly 
higher in the frusemide group than in the control 
group at 48 to 72 hours. 

Both groups of infants lost weight during the 
study (1:7%, 5-4%, 8-3% of birthweight in the 
control and 2:5%, 6:6%, and 10-3% of birthweight 
in the study group at 24, 48, and 72 hours respec- 
tively) but a statistically significant difference 
between the groups was seen only at 72 hours. 


Fractional excretion of filtered electrolytes (Table 3). 
The baseline values of FEy,,, FEc, at 0 to 12 hours in 
the frusemide group were already higher than in 
the control group; they remained unchanged and 
were higher than in the control group throughout 
the study period. Significant increases in FE,,, from 
the baseline were also seen in the control infants at 
12 to 24, 24 to 48, and 48 to 72 hours. The urinary 
FE, was higher in the study group than in the 
control group but the differences between the 
groups failed to reach a statistical significance. 


Osmolar and free water clearance. (Table 3). The 
values of osmolar clearance at 0 to 12 and 12 to 24 
hours in the study group were higher than in the 
controls. In the control group, a significant increase 
in osmolar clearance was seen at 24 to 48 and 48 to 
72 hours; their values were comparable to those of 


the study group. The free water clearance remained 
unchanged in both groups and did not show any 
significant difference between the groups during the 
study. 


Serum and urinary calcium concentrations. Based 
on the data obtained from 32 infants (17 control, 15 
study), in which serum and urinary calcium were 
measured, infants in the study group had signifi- 
cantly (P<0-05) higher calcium excretion than 
infants in the control group at 24 to 48 hours (0-37 
(0-05) mmol/l v 0-15 (0-07) mmol/l) and 48 to 72 
hours (0-6 (0-1) mmol/l v 0-2 (0-12) mmol/l) after 
entry into study. There was, however, no significant 
difference between groups’ serum calcium concen- 
trations at any time during the study. (Table 2). 


Perinatal hypoxia and renal response to frusemide. 
Since perinatal hypoxia may play an important role 
in renal function and renal response to frusemide. 
the infants were divided into two groups based on 
their Apgar scores measured one minute after birth. 
The data were analysed and the statistical signifi- 
cances between the groups are shown in Table 4. 
The results can be summarised as follows: (1) within 
the study group, infants with an Apgar score greater 
than 3 had better diuretic response than those whose 
scores was 3 or less; (2) in the control group, infants 
with an Apgar score of greater than 3 had higher 
urine output and a higher glomerular filtration rate 
than infants whose score was 3 or less at 48 to 72 
hours after entry into study; (3) for those infants 


Table 4 Statistics comparisons of urine output (U/O), fractional sodium excretion (FEy,), and glomerular filtration 
rate (GFR), in relation to Apgar score in preterm infants with respiratory distress syndrome treated (study) 


and not treated (control) with frusemide 


a a UO 


Time after entry into study 








0-12 12-24 24-48 
Study group U/O <0-05* <0)-01 <0-01 ns 
Apgar score >3 (26) PEN, <0-05 ns ns ns 
Vv 
Apgar score <3 (16) GFR ns ns ns ns 
Control group U/O ns ns ns <0-01 
Apgar score >3 (24) FEna ns ns ns ns 
Apgar score <3 (19) GFR ns ns ns <0-05 
Apgar score >3 U/O ns ns <0-05 <0-05 
Control (24) FEN, <()-0] <()-(0] <()-01 <()-0] 
rn 
Study (26) GFR ns ns ns ns 
Apgar score <3 U/O ns ns ns ns 
Control (19) FEN, <(0)-05 ns ns <(0-0] 
» 
Study (16) GFR ns ns ns ns 


. 


P value (independent Student's ¢ test). 
ns=not significant (individual data available upon request). 


All the significance values indicated show that study group infants or those with Apgar scores greater than 3, or both, had a greater urine output, 
fractional sodium excretion, and glomerular filtration rate than control infants or those with an Apgar score of 3 or less. 


with an Apgar score greater than 3, frusemide 
significantly enhanced the urine output and sodium 
excretion compared with control infants; (4) for 
those infants with Apgar score of 3 or less, 
frusemide did not enhance urine output, but it did, 
to some extent, enhance sodium excretion com- 
pared with control infants. From these data it seems 
that: (1) perinatal hypoxia not only affects the urine 
output in the control infants but also affects the 
diuretic response to frusemide in the treated 
infants; (2) perinatal hypoxia has little effect on 
sodium excretion in the control infants and on 
natriuretic response in the study group. 


Discussion 


This study indicates that a spontaneous increase in 
urine output occurred at 48 to 72 hours and in 
urinary sodium and chloride excretion at 12 to 24, 24 
to 48, and 48 to 72 hours after entry into the study 
(7-2 (4-0) hours postnatal age) in infants with 
respiratory distress syndrome. The use of fruse- 
mide enhances sodium and chloride excretion at 0 
to 12, 12 to 24, 24 to 48, and 48 to 72 hours and urine 
output at 24 to 48 and 48 to 72 hours after beginning 
treatment (7-5 (4-1) hours). The inadequate diuretic 
response to frusemide within 24 hours of fruse- 
mide treatment may be related to perinatal hypoxia. 

Frusemide has been the diuretic of choice in 
newborn infants. This drug inhibits active chloride 
reabsorption from the ascending limb of the loop of 
Henle, resulting in a decrease in passive sodium 
reabsorbtion and diuresis.’ Frusemide stimulates 
the renal synthesis of prostaglandins, particularly 
prostaglandin E,, which may mediate the haemo- 
dynamic and tubular effects of the kidney." i 
Frusemide has also been shown to have an anti- 
vasopressin effect on the distal tubules.'* In addi- 
tion, frusemide produces systemic vascular effects 
that are independent of its diuretic action." '4 
Several studies carried out in the late neonatal 
period showed that frusemide produced increases 
in urine flow rates and sodium, potassium, and 
calcium excretion.” '° The effects of frusemide on 
fluid and electrolytes balance have not been well 
studied in critically ill preterm infants shortly after 
birth. Infants with respiratory distress syndrome 
have raised renin, angiotensin, aldosterone, and 
circulatory prostaglandins values early in their post- 
natal life!®! that may affect the fluid and electro- 
lyte balance during frusemide treatment. 

It is clear from this study that frusemide induces 
saluresis very early in postnatal life. This effect was 
observed even in infants with very low Apgar scores. 
It is also interesting to observe that, in spite of 
saluresis, the serum sodium concentration was 


Renal response to frusemide in preterm infants 625 


raised in both groups of infants. This may indicate 
that an excessive water over electrolytes loss oc- 
curred during the study. Since there was no seeming 
increase in urine output in both groups early in the 
course of the study, this excessive water loss might 
be through routes other than renal excretion. It is 
well known that preterm infants with respiratory 
distress syndrome tend to have high insensible water 
loss, either through the respiratory tract or skin, 
particularly under phototherapy. Nearly half of the 
infants received phototherapy during the study. The 
extra fluid intake of 20 ml/kg per day to compensate 
for water loss from phototherapy may not be 
adequate. 

We found a considerable increase in calcium 
excretion after frusemide which was consistent 
with the reports by Savage et al? The serum 
concentrations of calcium, however, were compar- 
able between the groups indicating that an alteration 
in calcium homeostasis may occur after frusemide 
treatment. The long term effect of prolonged use of 
frusemide remains to be investigated further. 

Contrary to what has been shown in previous 
studies performed in the late neonatal period, we 
did not observe a significant increase in urinary 
potassium excretion and hypokalaemia after fruse- 
mide administration. Urinary excretion of pot- 
assium is affected essentially by urine flow rate, 
mineral corticoids, urinary sodium excretion, and 
acid base balance.'” 7 Lack of appreciable kaliure- 
sis in the first 72 hours in our patients is most 
probably due to a combination of factors: a low 
glomerular filtration rate, low urine flow rate, 
partial end organ insensitivity of distal tubule to 
aldosterone, decreased potassium permeability of 
distal tubular membrane, and immaturity of sodium- 
potassium-adenosine triphosphate enzyme.” 

It is not clear from this study why frusemide did 
not produce appreciable diuresis until 24 to 48 hours 
after medication. Hypoxia is a potent stimulus for 
vasopressin release,?! and newborns with hypoxia 
tend to have high circulating vasopressin.” The 
diuretic effect of frusemide has been ascribed in 
part to stimulation of renal prostaglandins which in 
turn enhance water excretion by antagonising the 
effect of vasopressin on the distal and collecting 
tubule and by decreasing the medullary osmotic 
gradient by increasing the medullary blood flow.'® 
Thus, the diuretic effect of frusemide could be 
antagonised by vasopressin in hypoxia. Further- 
more, the serum osmolality (Table 2) and urine 
osmolality (181 and 206 mmol/kg in the control and 
study groups respectively) were already high on the 
first postnatal day, indicating a degree of dehydra- 
tion. While infants are dehydrated, vasopressin 
release may be stimulated and noticeable water 
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diuresis may not occur. Since the diuretic response 
of frusemide depends on the fraction of the 
administered dose that reaches the renal tubule 
lumen, it is possible that the amount of frusemide 
in the tubule was not adequate because of a low 
glomerular filtration rate and low tubular secretion. 
both of which may occur during perinatal hypoxia.7! 
Alternatively, it is also possible that the dosage of 
frusemide was not adequate or the renal tubules 
were not sensitive to it because of im- 
maturity. We did not measure the concentrations of 
frusemide in serum and urine and do not know if 
larger dosage would achieve diuresis. From this 
study, it seems that perinatal hypoxia and a low 
glomerular filtration rate are responsible for the lack 
of diuresis early in postnatal life. 

In summary, this study indicates that small pre- 
term infants with respiratory distress syndrome may 
not achieve a diuretic response to frusemide 
Shortly after birth. Perinatal hypoxia and dehydra- 
tion may be the important factors responsible for 
this lack of diuresis. Natriuresis and chloruresis 
occurred effectively shortly after frusemide admin- 
istration and did not seem to be affected by perinatal 
hypoxia. The mechanisms remain unknown. The 
results of this study provide useful information for 
further investigation. 
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Percutaneous transluminal angioplasty for 


renovascular hypertension 


M AWAZU, M SHIMIZU, H HOJO, M OSANO, AND E KOHDA 


Department of Paediatrics and Diagnostic Radiology, School of Medicine, Keio University, Tokyo, Japan 


suMMaRy Five children with renovascular hypertension were treated with percutaneous 
transluminal angioplasty, and followed for 12 to 32 months. Blood pressure fell to normal in four 
patients and improved in one. Angiographic and endocrinological improvements were associated 
with a fall in blood pressure and no complications were observed. Angioplasty is considered a 
safe. effective treatment for children with renovascular hypertension. 


Renovascular hypertension has traditionally been 
treated with renovascular surgery or nephrectomy of 
the affected side. Recently, however, with the 
development of double lumen catheter with an ex- 
pansible balloon, percutaneous transluminal angio- 
plasty has emerged as a less invasive treatment. ! > 
The pressure of the inflated balloon fractures the 
stenotic lesion, stretching the vessel wall, and 
expanding the lumen. Since few reports of its 
application to children have been published,” ° we 
report our experience with angioplasty in five 
children with renovascular hypertension. 


Patients and methods 


Peripheral blood was withdrawn for measure- 
ments of plasma renin activity and aldosterone early 
in the morning, after at least 30 minutes of supine 
rest. Patients had been put on a diet with a sodium 
content of 9 g/day for at least three days before 
blood sampling. Drugs had been stopped two weeks 
before blood sampling and the l-sarcosine, 8- 
isoleucine angiotensin II infusion test. Plasma renin 
activity and aldosterone were measured by radioim- 
munoassay. | 

Patients were sedated before angioplasty, which 
was done under local anaesthesia. Only patient 4 
received general anaesthesia because of his age. 
Angioplasty procedure was as follows. When a 
Griintzig catheter was properly positioned, the 
balloon was inflated for 10 seconds with a filling 
pressure of 9 atm, and this was repeated three times. 
To avoid postoperative thrombosis, aspirin (20 
mg/kg per day) was given for two weeks. 
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Case reports 


Patients were selected according to the presence of 
stenotic lesion on angiography. Their clinical data 
are presented in Table 1. 


Patient 1 

A 9 year old girl was admitted to hospital because of 
vomiting and headache; hypertension was noticed. 
Plasma renin activity and aldosterone values were 
high, and she was diagnosed by angiography as 
having stenoses of both renal arteries. After 
performing angioplasty, ganglion blocker was also 
administered, but no hypotensive effect was 
achieved. She was therefore transferred to our 
hospital. Angiography confirmed stenosis of the left 
main and right distal renal arteries. Angioplasty was 
performed on the left side, after which her blood 
pressure fell and has subsequently remained well 
controlled with captopril and furosemide. 


Table 1 Clinical data for five patients with renovascular 
hypertension 
2 
Patient Age Sex 
no (yrs) 


Blood pressure (mm Hg) 
Before angioplasty After angioplasty” 
(highest) 


Duration of 
follow up 
(mths) 








124/88 32 


l 10 I 242/168 

2 5 F 240/170 110/70 12 

3 16 M 220/150 160/120 (first) 27 
174/140 140/80 (second) 

4 l M 140/80 110/50 12 

5 12 F 170/100 120/80 12 

Mean (SEM) 164(33)/135(15) 127(8)/81(9) 19(4) 


n 


*Values measured one month after angioplasty. 
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Patient 2 

A 5 year old girl attended hospital because of 
impairment of visual acuity in the right eye. Hyper- 
tension and hypertensive retinopathy were found on 
examination. Angiography showed stenosis of the 
left renal artery and the patient was referred to our 
hospital for treatment. Her plasma renin activity 
was 9-5 ng/ml per hour and the aldosterone concen- 
tration was 0-36 pmol/l. Stenosis of the left renal 
artery was confirmed by angiography. Angioplasty 
was performed, after which no medication has been 
needed and the patient’s blood pressure has re- 
mained normal. 


Patient 3 

This 12 year old boy with café au lait spots was 
originally admitted to hospital at the age of 10 years 
because of diarrhoea and dehydration. Hyper- 
tension was noted, and he was diagnosed as having 
renovascular hypertension associated with neuro- 
fibromatosis. Hypertension was not well controlled 
with captopril, furosemide, and a beta blocker, and 
he was therefore transferred to our hospital. His 
plasma renin activity was 19-5 ng/ml per hour, and 
the aldosterone concentration was 2-3 nmol/l. With 
the intravenous infusion of |-sarcosine, 8-isoleucine 
angiotensin II his blood pressure fell. Angiography 
confirmed stenosis of the right renal artery and 
angioplasty was performed. After angioplasty, hy- 
pertension was controlled with captopril, furose- 
mide, and a beta blocker but because his blood 
pressure rose again, angioplasty was repeated seven 
months later. To date, hypertension has been 
controlled with the above drugs. 


Patient 4 

A 6 month old boy was noted on routine physical 
examination to have hepatomegaly; he was admitted 
to hospital and diagnosed as having hepatitis. 
During the course of his illness, hypertension was 
noted and he was transferred here. His plasma renin 
activity was 12-4 ng/ml per hour, and the aldo- 
sterone concentration was ()-93 nmol/l. Blood pres- 
sure fell with intravenous infusion of |-sarcosine, 
8-isoleucine angiotensin II. Angiography showed 
moderate stenosis of the right renal artery, and 
angioplasty was performed. After this his blood 
pressure fell and has subsequently remained normal. 


Patient 5 

This 11 year old girl attended hospital because of 
headache, and hypertension was found. The diag- 
nosis of renovascular hypertension due to aortitis 
syndrome was made according to the angiographic 
findings and the blood test results. She was referred 


to our hospital after aortitis syndrome was con- 
trolled with aspirin. Her plasma renin activity was 
10-8 ng/ml per hour and the aldosterone concentra- 
tion was 0-87 nmol/l. Her blood pressure fell after 
intravenous infusion of 1-sarcosine, 8-isoleucine 
angiotensin II. Angiography showed stenosis of the 
right renal artery and angioplasty was performed. 
After angioplasty, her blood pressure became 
normal. 

In patients 1, 2 , and 4 no evidence of inflamma- 
tion was found before the diagnosis and during the 
follow up period, therefore fibromuscular dysplasia 
was considered to be the underlying cause. In all 
patients, serum creatinine and blood urea nitrogen 
values were normal. Some underwent determination 
of creatinine clearance and this was also normal. 


Results 


Angiography. (Figs. | and 2). In patients 1, 2, and 4, 
widening of the stenosis was observed immediately 
after angioplasty. Angiography was repeated one 
year later in patients | and 2 and showed no 
stenosis. In patient 1, angiography was repeated two 





Fig. | 
dysplasia showing (a) the left renal artery stenosis. 
Arteriogram (b), immediately after angioplasty, shows 
dilatation of the stenotic lesion. 


Renal angiography of patient 2 with fibromuscular 
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Fig. 2 
artery stenosis before (a), and immediately after (b) the first 
angioplasty. Note that the extrarenal circulation (indicated 
by three arrows) was no longer identified after angioplasty. 
Residual stenosis was observed. 


Renal angiography of patient 3 with right renal 


years later, and again no restenosis was observed. 
Patient 3 developed stenosis again seven months 
later and angioplasty was repeated. A third angio- 
graphy 10 months later still showed stenosis. In 
patient 5, the catheter could not be introduced to 
the narrowest part of the long stenotic segment, and 
angioplasty was thus applied to the proximal portion 
only. One year later, angiography showed that the 
stenosis was unchanged. 


Blood pressure. The patients’ blood presure fell 
from mean (SEM) 164(33)/135(15) mm Hg to 
127(8)/81(9) mm Hg after one month. In only one 
patient did blood pressure rise again, and angioplasty 
was repeated. The other four patients’ blood pressure 
remained improved throughout the observation 
period. 


Medication. Patients 2, 4, and 5 required no 
medication. In patient | and 3, different hypotensive 
agents were used before and after angioplasty. 
Although these failed to control blood pressure 
before angioplasty, normal values have subse- 
quently been maintained with medication. 


5 


Endocrinological study. (Table 2). In patients 1, 2, 
and 3 (after the first angioplasty), plasma renin 
activity in the inferior vena cava and renal veins 
decreased. The renin ratio (stenotic/contralateral) 
decreased in patient 1, and remained unchanged in 
patients 2 and 3 (after the first angioplasty). In 
patient 3 both the plasma renin activity and renin 
ratio increased after the second angioplasty. 


Discussion 


Five patients with renovascular hypertension were 
treated with angioplasty. Throughout the follow up 
period ranging from 12 to 32 months, four patients 
showed normal and one patient showed improved 


Table 2. Plasma renin activity (PRA) in patients with renovascular hypertension, from inferior vena cava and both renal 
veins before (n=5) and after (n=3) percutaneous transluminal angioplasty (PTA) 


L mmm 


Patient No PRA (ng/ml per hour) 


Vena cava inferior 


Before 


(1) 56-0 
After 12 mths 14-2 
(2) Before 24-1 
After 12 mths 9.4 
(3) Before 21-9 
After 7 mths (before 2nd PTA) 1-0 
After 17 mths 79 
(4) Before 25-9 
(5) Betore 17-4 


Renal vein 


(Sten 


SRN 
4 


25+ 
I]: 
28: 
10): 
47- 


Renin ratio 


= —— (stenouc/contralateral) 


Renal vein 
otic side) (contralateral) 


4) 


~J ‘oJ 


ammm 
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blood pressure values. These results are very en- 
couraging. The effectiveness of angioplasty in our 
patients was confirmed by angiographic and endo- 
crinological findings. Follow up angiography 
showed improvement in patients | and 2 and no 
change in patient 5, in whom the dilatation of the 
narrowest segment was impossible. In patient 3, 
restenosis occured after the first and second angio- 
plasty. The third angioplasty will be performed 
when control with medication becomes impossible. 

Plasma renin activity in the vena cava and renal 
veins decreased in three out of four occasions. This 
finding confirms the role of renin-angiotensin- 
aldosterone axis in the pathogenesis of renovascular 
hypertension. A renal vein renin ratio above 1-5 is 
considered to be important,’ but two patients of the 
five showed ratios below 1-5. Furthermore, in two 
patients, the ratio did not change after angioplasty. 
This clearly shows the difficulty of diagnosing and 
predicting the prognosis of this disease.’ In three 
patients, l-sarcosine, 8-isoleucine angiotensin II 
infusion was performed and the blood pressure 
decreased in all. This finding also supports the role 
of renin-angiotensin-aldosterone system. Interpreta- 
tion of the results, however, should be done with 
care because this test sometimes gives false negative 
results.” Therefore, patient selection for angioplasty 
should be dependent on angiography. 

Renal function in these patients was within the 
normal range both before and throughout the follow 
up period and no complications were observed. 
Care should be taken, however, to avoid possible 
complications such as thrombosis. 

There has been little experience with angioplasty 


in children. Our experience with five patients 
followed for 12 to 32 months shows the effectiveness 
of the procedure. Angioplasty may prove to be of 
great use in the treatment of children because it is 
non-invasive and may be undertaken on repeated 
occasions. 
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Factors associated with the blood pressures of 
children born to women who were hypertensive 
during pregnancy 


M K OUNSTED, J M COCKBURN, V A MOAR, AND C W G REDMAN 


Departments of Paediatrics and Obstetrics and Gynaecology, University of Oxford, John Radcliffe 
Hospital, Oxford 


SUMMARY At age 7-5 years the supine blood pressures of 216 children born to women who had 
been hypertensive during pregnancy were recorded. No associations were found between the 
blood pressures of the children and their mothers. The blood pressures of children whose 
mothers received methyldopa during pregnancy did not differ from those of children whose 
mothers had no specific treatment. Four boys whose mothers had taken methyldopa for more 
than 150 days had significantly lower systolic and diastolic pressures than those in whom the 
treatment had been of shorter duration. Significant findings from multiple regression analyses 
were: positive associations between boys’ systolic and diastolic pressures and current weight, and 
diastolic pressure and maternal weight; negative associations between boys’ systolic and diastolic 
pressures and birthweight; and a positive association between girls’ systolic pressure and current 


weight. 


The relation between anthropometric and matura- 
ion variables and blood pressure in childhood has 
been well documented.'* Genetic factors are 
important,” and associations between the mothers’ 
condition during pregnancy and their offspring’s 
blood pressures have also been reported.° ’ Most 
studies concentrate on only one of these aspects, 
and little or no account is taken of other variables 
which may indirectly affect the findings. Sex dif- 
ferences, also, are rarely sought. 

In a prospective study of the effect of specific 
treatment on maternal hypertension the women 
were enrolled early, and their pregnancies there- 
after were monitored in depth. The children were 
examined at birth and followed up to the age of 7-5 
years. It has therefore been possible to evaluate the 
children’s blood pressures in respect of their own 
somatic measures and those of their mothers, and to 
look for associations with other pregnancy and 
perinatal factors in the same high risk sample. 


Patients and methods 
The mothers of these children were participating in 


a large, controlled trial of the treatment of maternal 
hypertension with methyldopa during pregnancy. 


The criterion was a systolic or diastolic pressure 
equal to or exceeding 140 or 90 mm Hg, respect- 
ively, on two occasions separated by at least 24 
hours. The average gestational age at entry was 21 
weeks. Thereafter blood pressure was recorded 
weekly. Full details of the selection and manage- 
ment of the patients have been given in the original 
paper on fetal outcome.” Some patients were ex- 
cluded from the randomised trial because of ‘severe’ 
hypertension (170/110 mm Hg or more) at presenta- 
tion, or because they were already on hypotensive 
treatment, or had other medical or obstetric compli- 
cations. Their pregnancies were monitored in the 
same way as the rest, however, and their surviving 
infants were included in the follow up studies from 
birth. Data are analysed on 216 children (121 boys 
and 95 girls) whose mothers had blood pressures 
recorded by their general practitioner (GP) before 
20 weeks’ gestation. Maximum maternal blood 
pressures were also coded in every case. 

At the age of 7-5 years the children were all 
examined by the same person (JC) in a quiet room 
at school. After a lengthy developmental assess- 
ment, and measurements of weight, height, and 
head circumference, the child was asked to lie down 
on the floor on a pillow and blanket. An interval of 
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five minutes was given to allow the child to relax. 
During this time an explanation was given about 
what was involved in blood pressure measurements, 
any relevant questions were answered, and nervous- 
ness abated. The appropriate sized paediatric sleeve 
was then wound round the right arm, and the blood 
pressure was recorded with a random-zero sphyg- 
momanometer’ using a stethoscope with a paedi- 
atric head. The diastolic reading was Korotkoff 
phase IV. 

Analyses of variance, regressions, and correlation 
coefficients were used to analyse the data where 
relevant. 


Results 


Eleven maternal, pregnancy, and perinatal variables 
were taken and these were analysed in relation to 
the first GP and maximum maternal systolic and 
diastolic pressures. No associations were found with 
first GP pressures for any of the variables. No 
differences in maximum systolic or diastolic press- 
ures were found according to the sex of the infant, 
smoking, social class, parity, or maternal weight. 
Factors for which significant differences were found 
between the mean values for maximum systolic or 
diastolic pressures are shown in Table 1. Women 
aged 35 years or more had a higher systolic 
pressure, and those who received methyldopa had a 
lower diastolic pressure than those who did not. 
Women who developed pre-eclampsia!” had higher 
systolic and diastolic pressures than those who were 
hypertensive only. Delivery by elective caesarean 
section was associated with a higher systolic pressure 
than delivery by emergency section, or per vaginam; 


and systolic and diastolic pressures were higher 
When the babies were preterm or small for dates. 

Boys had slightly higher systolic pressure 
(mean(SD), 105-2 (9-7) mm Hg) and diastolic 
pressure (63-9 (9-5) mm Hg) than girls (104-2 (8-8) 
and 62-4 (9-1) mm Hg) at the age of 7-5 years. 
Comparable analyses with those done above showed 
no associations with any of the variables with the 
exception of maternal weight—children born to 
women weighing more than 100 kg had a higher 
mean diastolic pressure than the rest (P<0-05). 

Correlations between the children’s blood press- 
ures and their mothers’ first GP and maximum 
pressures were all very close to zero. Fifty four 
(25%) of the women were normotensive (systolic 
pressure less than 140 and diastolic pressure less 
than 90 mm Hg) during early pregnancy. When their 
children were compared with the rest both the mean 
systolic and diastolic pressures were lower, but in 
neither case was the difference significant. The 
children were then divided into four groups accord- 
ing to their mothers’ systolic and diastolic pressure 
profiles: (1) low or moderate throughout pregnancy; 
(2) low early, high later; (3) high early, low later; (4) 
high throughout pregnancy. No differences were 
found in the mean systolic or diastolic pressures of 
the children at 7-5 years between any of these four 
groups. 

The mean systolic and diastolic pressures of 119 
children whose mothers received methyldopa (mean 
(SD), 104-9 (9-0)/63-7 (9-3) mm Hg) and 97 children 
whose mothers had no specific treatment (104-9 
(9-8)/63-0 (9-6) mm Hg) were very similar. When 
children whose mothers received methyldopa were 
divided according to the duration of drug treatment 


Table 1 Maximum maternal blood pressures (mm Hg) and associated variables (values, mean (SD)) 


Maternal age 
Systolic 
Diastolic 


Methyldopa 
Systolic 
Diastolic 

Pre-eclampsia 
Systolic 
Diastolic 

Delivery 
Systolic 
Diastolic 

Gestation 
Systolic 
Diastolic 

Birthweight for 
gestational age 
Systolic 
Diastolic 


<25y (n=52) 
149-3 (15-0) 
99. | (11-9) 
Yes (n=11]9) 
148-0 (17-0) 
95-4 (12-2) 
Yes (n=48) 
155-4 (16:6) 
102-0 (11-3) 


Spontaneous (n=117) 


148-5 (15-6) 
96-4 (12:3) 
<37 weeks (n=26) 
158-3 (23-8) 
103-7 (17-1) 


<iOth centile (n=19) 
160-0 (20-5) 
107-1 (14-1) 


25-34y (n=128) 
147-8 (15-5) 
95-5 (11-5) 


No (n=99) 


151-3 (13-9) 

99-() (11-4) 

No (n=1/16]) 

147-9 (15-4) 

96-0) (11-8) 
Instrumental (n=55) 
148-1 (12-4) 

95-6 (8-8) 


>37 weeks (n=192) 
148-3 (13-9) 
96:2 (10-8) 


210th centile (n=199) 


148-5 (14-9) 
96-1 (11-3) 


>35y (n=18) F 

155-4 (16-3) 3-5* 

99-6 (12-8) 2.8 
2-5 
5-1* 
8:6** 
Y-6** 

Elective CS (n=23) Emergency CS (n=23) 

158-0 (21-7) 149-6 (14-4) 2-7* 

103-3 (14-6) 97-8 (12:3) 2-6 
9-6** 
9.4* 
g.7** 


*P<0-05. **P<0-01. 


***P<()-001. CS=caesarean section 
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significant differences were found for the boys 
(Table 2). Those whose mothers were treated for 
more than 150 days had lower systolic pressure 
(t=2-58, P<0-05) and diastolic pressure (t=3-77 
P<(Q)-001) than the rest. No differences were found 
according to the total amount of methyldopa taken. 


When the children were divided into three groups 
according to their blood pressures no differences 
were found in mean height or head circumference, 
but significant differences were found among boys 
for weight and weight for height (Table 3); those in 
the high systolic and diastolic pressure groups were 


Table 2 Children’s blood pressures (mm Hg) according to duration of treatment and total amount of methyldopa taken? 


(values, mean (SD) no (in ttalics)) 





Duration of treatment (days) 
































<50 51-100 101-150 >150 F 
Systolic ; 
Boys 110:5 (124) 4 104-7 (7-4) 24 106-6 (98) 20 94-5. (3-4) 4 28° 
Girls 103-1 (4-9) 7 105-5 (9-8) 11 103-1 (7-1) 15 103-4 (116) 9 0-2 
Diastolic f 
Boys 64-0 (121) 4 64-6 (72) 24 67-1 (7-6) 20 50-5 (7-2) 4 U ia 
Girls 62-0 (4-6) 7 64-0 (11-3) 22 62-5 (83) 15 60-3 (133) 9 0-2 
Total amount of methyldopa taken (g) 
<100 100-149-9 150-199-9 22H) F 
Systolic 
Boys 1047 (9-8) 15 107-2 (82) 23 103-3 (11-5): 8 100-7 (5-6) 6 1-07 
Girls 101:5 (70) Z5 106-0 (12-0) 8 105-6 (6-8) 9 103:9 {9%0) 10 (0-67 
Diastolic 
Boys 648 (76) 15 65-0 (7-9) 23 64-8 (138) 8 61-0 (65) ó 0-34 
Girls 60-9 (7-9) 15 63-3 (156) 8 63-3 (8-2) 9 62-9 (8-7) 10 0-16 





tChildren whose mothers had no specific treatment are excluded. *P=0-05, 


**P<(h Ol - 


é ssociations betwee € ldren's blood pressure (mn and other factor. S, mec S 
Table 3 Associations between the children’s blood pressure (mm Hg) and other factors (values, mean (SD)) 


Systolic (boys:girls) Group | (low) Group 2 (average) Group 3 (high) p Correlation 
Diastolic (boys:girls) (14:15) (89:70) (18:10) 


(20:16) (86:72) 


(15:7) 





Weight (kg) 


Systolic: Boys 24-0 (4-3) 24-5 (3-4) 
Girls 24-3 (4-2) 24-6 (4-2) 
Diastolic: Boys 23-6 (3-9) 24-7 (3-3) 
Girls 23-5 (2-6) 24-9 (4-5) 
Weight/height > 
Systolic: Boys l-54 (0-17) 1-55 (0-18) 
Girls 1-54 (0-19) 1-5 (0-21) 
Diastolic: Boys 1-51 (0-16) 1-55 (0-16) 
Girls 1-51 (0-10) 1-58 (0-23) 
Birthweight (kg) 
Systolic: Boys 3-04 (0-63) 322 (0-51) 
Girls 3-07 (0-71) 305 (0-48) 
Diastolic: Boys 3-07 (0-52) 3-20 (0-54) 
Girls 3-05 (0-71) 3:06 (0-47) 
Gestation (days) 
Systolic: Boys 264 (10) 268 (9) 
Girls 26% (17) 269 (6) 
Diastolic: Boys 266 (8) 268 (10) 
Girls 265 (14) 268 (10) 
Maternal weight (kg) 
Systolic: Boys 64-2 (10-0) 65-4 (12:3) 
Girls 63:5 (12-6) 65-2 (13-9) 
Diastolic: Boys 63-1 (10-3) 65-6 (12-2) 
Girls 59-3. (R-R) O4 (14-5) 


*P=0-05, *P<0-05, **P<0-01, ***P<0-001. 

The criteria for the three groups were: 
Systolic blood pressure (mm Hg) 1 <95. 2 96-113. 3 2114. 
Diastolic blood pressure (mm Hg) 1 <54. 2 55-72, 3 273. 


27- (7:1) 3-0" 0-21 * Yak cd 
26-6 (3-9) 1-1 27°" a 
DAs oe) 7 . Ap | ** 

27-6 (7-8) +3 025) ges 
26-8 (2-8) 1-5 0-10 

k 29 : ~* A ** 

1-70 (0-32) 6-92 0-25 0-25% 
l-66 (0-22) 1-12 ():25* 
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(relatively) heavier than those with average or low 
pressures. Although a similar trend was present 
among girls, the differences were not significant. In 
general, negative correlations were found between 
blood pressure and birthweight; and significant 
differences were found for systolic pressure among 
boys, those in the highest group having the lowest 
mean birthweight. Associations with gestational age 
are less clear. For three out of four recordings, 
children in the highest blood pressure groups had 
the shortest gestation; but in each case gestational 
age was longer in the average blood pressure groups 
than in the low group. In all recordings the mothers 
of children with the lowest blood pressure were the 
lightest and those with the highest were heaviest; 
and the differences according to diastolic pressure 
for boys were significant. 

Weight and weight for height were highly corre- 
lated (r=0-90), so also were birthweight and gesta- 
tion (r=0-52). Multiple regression analyses of the 
factors shown in Table 3 were therefore done 
including either weight or weight for height, and 
either birthweight or gestation. Significant findings 
were as follows: (1) positive associations between 
boys’ systolic and diastolic pressures and weight or 
weight for height, and also between diastolic press- 
ure and maternal weight; (2) negative associations 
between boys’ systolic and diastolic pressures and 
birthweight or gestation; (3) a positive association 
between girls’ systolic pressure and weight or weight 
for height. No clear patterns emerged when correla- 
tions of different factors with blood pressure at 7-5 
years were adjusted for confounding between vari- 
ables. 


Discussion 


The mothers of all the children in this study had 
been hypertensive during pregnancy. Most had been 
randomly allocated to treatment with methyldopa or 
no specific hypotensive treatment. All the women 
and their children had optimal antenatal and peri- 
natal care. High maternal pressures were associated 
with superimposed pre-eclampsia, delivery by elec- 
tive caesarean section, and the birth of preterm or 
small for dates babies. These factors are likely to be 
interrelated since obstetric intervention to expedite 
delivery before 37 weeks’ gestation is more likely to 
occur when there is severe hypertension associated 
with intrauterine growth retardation. 

As expected, mothers who received specific treat- 
ment had a lower maximum blood pressure, but no 
differences were found in their children.'' Four boys 
whose mothers took methyldopa for more than 150 
days had a particularly low blood pressure. They 
were all in good health, and their birthweights, 


childhood weights, and those of their mothers did 
not differ from the rest of the sample. This finding 
may have occurred by chance, but it is noteworthy 
that the girls who had undergone a comparable 
length of ‘treatment’ in utero were not similarly 
atfected. 

Two studies have reported raised blood pressures 
among children born to women who were hyperten- 
sive during pregnancy." ’ In neither case, however, 
was the association shown to be a direct one. In a 
prospective study,’ blood pressure before the onset 
of pregnancy was significantly higher in women who 
subsequently developed pre-eclampsia than among 
those who did not. Female offspring of the former 
had higher blood pressure than those of non-pre- 
eclamptic mothers. The authors considered their 
data compatible ‘with a sex-linked subset of es- 
sential hypertension’. In Kotchen et al’s study® 
hypertensive women were heavier than normoten- 
sive women and, in addition to blood pressure, high 
correlations were found between the children’s and 
mother’s current weight. These are likely to have 
been the confounding variables. No associations 
were found between maternal hypertension in 
pregnancy and high blood pressure at 7 years in a 
large cohort of children born in Dunedin.” We also 
undertook a large number of analyses compounding 
the early GP and maximum maternal blood pressure 
in order to investigate the effects of long term 
(versus short), and very severe (versus moderate) 
hypertension during pregnancy on the children’s 
blood pressures at 7:5 years. No differences 
emerged. 

Negative associations between birthweight and 
blood pressure have recently been reported for 
children aged 7 and 10 years born, respectively, in 
Dunedin? and Aberdeen.'” Cater and Gill'* thought 
this variation was ‘unlikely to be important clini- 
cally.” Simpson er aľ suggested that perinatal and 
fetal factors might be ‘a common factor in the 
genesis of low birthweight and later high BP’. None 
were identified in our study; and the explanation 
may lie in the first few months after birth. There is 
very little correlation between blood pressure at 
birth and later years.” ‘Tracking’ does not become 
established until about 6 to 12 months.'* © Blood 
pressure is linked to weight, and there is a negative 
correlation between birthweight and postnatal 
weight gain.'° Most healthy infants of low birth- 
weight have an accelerated growth spurt during their 
first six months of life.'’ '* If this were accompanied 
by a comparable spurt in blood pressure then the 
values would be set on a higher than expected plane 
when tracking becomes established. 

Associations have been found between children’s 
blood pressures at 7-5 years and their mother’s 
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weight, duration of methyldopa treatment, birth- 
weight, and current weight. For each variable the 
relations were stronger in boys than girls. These may 
be due, in part, to the greater vulnerability of the 
male sex. Since the organism’s response to an 
environmental influence is affected by the matura- 
tional state achieved when this occurs, they may also 
be associated with gender differences in the patterns 
of growth and development during fetal and early 
postnatal life.'* The specific age at which the 
children were examined may also have contributed 
to the findings. It was formerly thought that 
between 6 and 9 years growth and development 
proceeded fairly steadily, but recent studies have 
drawn attention to a mid-growth spurt in weight!” 
and a peak in diastolic pressure increase!’ at this 
time. Both these changes occur earlier in girls than 
boys. Growth and maturation are not smooth 
processes, and differences between the sexes be- 
come more overt when step-function changes occur. 
Many investigators still treat children as a homo- 
geneous population. At all ages gender differences 
should not only be taken account of, but actively 
sought. 


We thank Andy Scott for statistical advice. This work is supported 
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Admission to hospital with asthma 


S P CONWAY AND J M LITTLEWOOD 


Department of Paediatrics and Child Health, St James's University Hospital, Leeds 


SUMMARY The circumstances surrounding 142 hospital admissions for acute asthma in 110 
children during a one year period were examined. Thirty four of 106 (32%) children with 
previous wheezing had not been diagnosed as asthmatic, nor received effective antiasthmatic 
medication. Nineteen of 36 (53%) known, but undertreated, asthmatics were under the care of 
the hospital paediatricians. Twenty-four of 58 (41%) regular school attenders had missed more 
than 11 days’ school in the previous year. Good parental understanding of their child’s illness was 
strongly associated with adequate treatment. Parental understanding was, however, poor in 58 of 
137 (42% ) admissions. Control of inadequately treated chronic symptoms was obtained by simple 


and straightforward changes in treatment. 


Childhood asthma continues to be underdiagnosed 
and undertreated'* and remains an important 
source of morbidity? * and mortality. As the preva- 
lence rate is approximately 11%,” ° every paediatri- 
cian and general practitioner will be confronted by 
children whose lifestyle is compromised by their 
asthma. 

Increasing numbers of asthmatic children are now 
admitted to hospital. There may be several reasons 
for this epidemiological change but it should prompt 
the medical profession to examine the quality of 
care provided for the asthmatic child.> 7 

Community surveys’ have documented the 
underdiagnosis and suboptimal management of the 
asthmatic child. The present study examines the 
circumstances surrounding the acute asthmatic 
attack in consecutive children admitted to a general 
paediatric ward over a one year period. 


Patients and methods 


A total of 110 children with acute onset of wheezing 
and a primary diagnosis of asthma were admitted to 
hospital on 142 occasions. There was a boy:girl ratio 
of 2:2:1. The mean age at admission was 5-2 years 
(range 0-8 to 14-4 years). Eighty nine per cent were 
more than 18 months of age. Mean hospital stay was 
3-6 days (range 1 to 10 days). 

All children showed reversibility of symptoms 
with treatment—judged clinically in the very young, 
and by airways resistance (Siregnost F D S, Sie- 
mens) and peak expiratory flow rate measurements 
in the older children. The four children presenting 


with their first attack had subsequent wheezing 
episodes when followed in the outpatients clinic. 

The admitting doctor recorded details of the 
routine antiasthmatic medication, ready avail- 
ability in the home, and the degree of parent or 
patient compliance, or both, with the treatment 
regimen. 

Parents were asked whether the term ‘asthma’ 
had ever been used by the child’s doctor with regard 
to his wheezing illness. Their understanding of the 
disease was graded broadly as ‘good’, ‘moderate’, or 
‘poor’. Their response to the acute attack was noted 
in terms of therapeutic action and referral routes 
taken to hospital care. 

The frequency of symptoms at home, the amount 
of school absence caused through them, and their 
effect on the child’s normal activities were analysed, 
and the overall control of the child’s asthma was 
assessed. 

On hospital admission, and before any treatment 
in hospital, each child received a clinical score based 
on the degree of wheeze, use of accessory muscles, 
and pulse rate. (Table 1). No allowance was made 
for any adrenergic treatment that might have been 
taken at home. The severity of the acute attack was 
described on the basis of the total score as mild 
(0 to 3), moderate (4 to 6), severe (7 to 8) or very 
severe (9). 

During the hayfever season daily grass pollen 
counts were obtained from the Leeds Regional 
Public Health Laboratory. 

Total serum IgE concentrations were ascertained 
by the Phadebas paper radioimmunosorbent test 
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Table 1 Clinical score 

Clinical Wheeze Accessory Pulse rate 

score muscle use minute 

0) None None 80 or less 

l Expiratory + 81-110 

2 Inspiratory and ++ 111-140 
expiratory 

3 Heard without +++ > 140 


stethoscope 


(PRIST) and IgE specific to house dust mite, grass 
pollen, and cat epithelium by the Phadebas radio- 
allerogsorbent test (RAST). The age related mean 
value and reference range for the former were 
supplied by Pharmacia GB. The results of the latter 
test were graded from | to 4, and grades 2 to 4 were 
considered clinically important. 


Results 


Full historical and clinical details were obtained in 
140 hospital admissions. Ninety eight (70%) were 
classified as mild or moderate. Sixty two of the 110 
(56%) children were less than 5 years old. 


Causal factors in the acute asthmatic attack. History, 
clinical examination, and allergy test results indi- 
cated infection as the major precipitating cause of 
the asthmatic attack on 94 (67%) occasions (all 94 
had coryzal symptoms; 20 (21%) were feverish; a 
further 12 (13%) had had recent home contact with 
infection, and 13 (14%) had other evidence of 
infection such as consolidation, pharyngitis, tonsilli- 
tis, cervical lymphadenopathy, or otitis media). 
Allergy alone was implicated on 16 (11%) oc- 
casions, the attack being closely associated with 
exposure to grass pollen (13), house dust mite (2), 
and dog (1) in atopic subjects. On 12 (9% ) occasions 
both allergy and infection were implicated. Five 
(4%) episodes were attributed to poor compliance 
or emotional upset, and in 13 (9%) the cause was 
unknown. 

In 88 of the 94 admissions thought to have been 
precipitated by acute respiratory tract infection, 
serum IgE values were available and were more 
than two standard deviations greater than the mean 
on 63 occasions. Even with hindsight, however, in 
only two cases had there been any allergen exposure 
sufficient to indicate it as a possible major causal 
factor for the acute asthmatic attack. 

Serum IgE concentrations were obtained in 99 of 
the 110 children. In 77 (78%) they were more than 
two standard deviations greater than the mean. 
Only 34 of these 77 (44%) children had definite 
clinical allergy according to their history, and six 
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children with normal serum IgE concentrations gave 
a clear cut history of allergy induced wheeze. 


Readmissions. Twenty five of the 110 children were 
readmitted to hospital—19 on one occasion, five on 
two, and one on three. Five of these admissions 
might have been avoided. Failure to ensure adequ- 
ate parental understanding resulted in the early 
readmission of a Vietnamese child, and four chil- 
dren were readmitted because of poor prescribing of 
drugs at the time of the previous discharge from 
hospital. These patients were receiving suboptimal 
doses of slow release theophylline twice daily (range 
4:7 to 5-8 mg/kg per dose), with subtherapeutic 
plasma theophylline concentrations (range 0 to 3-1 


ug/ml). 


Primary care, diagnosis, and treatment. Before each 
admission, overall care of the child’s asthma was 
supervised by the general practitioner in 69 cases 
and by the hospital consultant in 73. 

Thirty four of 106 (32%) children admitted with a 
past history of wheezing had not been labelled as 
asthmatic. Half of these, 13 of whom had received 
no antiasthmatic treatment at all, were seriously 
undertreated, suffering frequent and distressing 
symptoms. Only one had been seen previously by a 
hospital paediatrician. Twenty four of the 34 (71%) 
children whose asthma had not been diagnosed were 
less than 5 years old. 

Thirty six of the 72 (50%) children labelled as 
asthmatic, were thought to be seriously under- 
treated, but only one was receiving no treatment. 
Seventeen of these 36 (47%) children were being 
seen by their general practitioner, and 19 (53%) in 
the hospital outpatients clinic. 


School absence. Twenty four of 58 (41%) children 
who were of school age or who were regular nursery 
school attenders had been absent from school more 
than 10 days in the previous year. Only two of the 24 
(8%) children were thought to be having adequate 
treatment. The parents of eight of the 24 (33%) 
children did not know that their child had asthma. 


Drug supply, compliance, and parental understand- 
ing. The parents of 83 children on regular treatment 
had an adequate supply of drugs at home in all but 
six (7%) cases, and compliance with prescribed 
treatment was good in all but 12 (14%). In 10 of 
these 12 families, poor compliance was associated 
with poor understanding of the illness, despite the 
diagnosis of ‘asthma’ having been made in seven of 
the 10 children. 

Excluding those presenting with their first attack 
of wheezing, an assessment of parental understand- 
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Table 2 Parental understanding, primary care, and 
positive diagnosis 


Parental understanding 
-—— 


Poor Moderate Good 


Number of hospital 
admissions 58 20 59 


Routine treatment 
by general 
practitioners (GP) 
or hospital (H) 46 12 6 14 13 46 
(GP) (H) (GP) (H) (GP) (H) 


Number positively 
diagnosed as 
‘asthmatic’ 13 12 4 14 13 46 


ing of asthma was obtained from 137 admissions 
(Table 2). Good understanding was associated with 
accurate diagnosis and appropriate treatment. On 
only seven of 58 (12%) occasions where parental 
understanding was poor was the child receiving 
adequate treatment at home, compared with 56 of 
79 (71%) occasions where parental understanding 
was moderate or good. 

The parental assessment of the severity of the 
acute asthmatic attack was usually safe when com- 
pared with that of the admitting doctor. One set of 
parents seriously underestimated, and nine seriously 
overestimated, the severity of their child’s illness. 

Most parents responded sensibly to the acute 
attack and sought medical help in reasonable 
time—32% within six hours, 38% within seven to 12 
hours, 42% within 13 to 18 hours, 12% within 19 to 
24 hours, and 14% within one to three days. 

Details of the medical personnel first contacted 
were available in 140 cases. Fifty two (37%) were 
referred by their general practitioner and 12 (8%) 
by the practitioner’s deputising service. Seventy two 
(52%) presented directly to the ward or to casualty 
(in equal proportions), and four (3%) were admit- 
ted through the outpatients clinic. 


Discussion 


The results of this study emphasise the continuing 
need for improvement in the diagnosis and manage- 
ment of childhood asthma. 

There is a persisting reluctance among general 
practitioners to label the wheezing child as ‘asthma- 
tic’. Speight et al' describe the same problem in 
their community study of Tyneside children. This 
reluctance is most manifest in the preschool child, 24 
of 61 (39%) under 5 year olds in this study were not 


diagnosed and 11 of them suffered frequent asthma- 
tic attacks. The onset of symptoms at less than 3 
years of age, however, is not uncommon,? * and it 
has been shown that asthma and wheezy bronchitis 
probably result from the same underlying disorder 
in the same population.* '” Failure to apply the 
correct diagnostic term was strongly associated with 
a failure to prescribe antiasthmatic medication; a 
finding in agreement with the work of Anderson? 
and Speight. ' 

It is disappointing, however, that even with 
correct diagnosis and the use of antiasthmatic drugs, 
children often still receive ineffective treatment (36 
of 72 children in this study). Poor control of 
symptoms in these children before hospital admis- 
sion was usually due to poor attention to dosage and 
inhalation technique, a failure to combine effectively 
prophylactic treatment with drugs for acute relief 
of symptoms and to make use of available services 
for checking plasma theophylline concentrations, 
and an inappropriate use of drugs—prescribing 
bronchodilator syrup to children over 10 years of 
age with no attempt to introduce the Rotahaler or 
aerosol inhaler, and inhalers to children not able to 
master them. Improved control was obtained by 
simple and straightforward changes in the routine 
home medication, by ensuring in outpatient clinics 
that all children using inhalers had an adequate 
technique at every attendance, and that the pre- 
scribed treatment was still appropriate. The present 
findings emphasise the need for regular review of 
the asthmatic child. Repeat prescriptions may no 
longer be supplying appropriate medicine. 

The study emphasises the need for improved 
primary care by the general practitioner.'' Recent 
work has shown a high general practitioner referral 
rate and an increased self referral rate.’ ’ '* The 
hospital is of increasing importance as the place of 
treatment for asthma. Seventy two of 140 (52%) 
admissions in this study bypassed the general 
practitioner. Once ‘captured’ by the hospital, the 
child is likely to be followed in outpatients, and this 
will reinforce the tendency to present directly to the 
hospital in any further attack. Thus the general 
practitioner is less likely to be involved in his 
patient’s management on occasions when hospital 
care may be unnecessary. Ninety eight of 140 (70%) 
admissions were clinically ‘mild’ or ‘moderate’ and 
might have responded to appropriate treatment at 
home. Moreover, hospital treatment of the chronic 
symptoms does not necessarily mean optimal treat- 
ment. Nineteen of the 36 patients diagnosed asthma- 
tic and judged to be receiving inadequate treatment 
were attending hospital outpatient clinics. The 
consultant cannot see each asthmatic child at each 
visit, and undertreatment is perhaps more likely 


when he is seen by a succession of junior doctors 
than if regularly reviewed by his own general 
practitioner. 

The family generally reacted sensibly to the 
asthmatic attack and complied well with the treat- 
ment prescribed, even if the doctor had failed to 
ensure that they understood adequately their child’s 
illness. This failure to communicate is a major 
criticism of the doctor. In 25 cases in which the 
correct diagnosis of asthma had been made and 
communicated to the parents, the latter still had 
little understanding of what ‘asthma’ really meant to 
their child. Moreover, in practical terms adequate 
treatment was strongly associated with good paren- 
tal understanding. 

We recognise the difficulty in distinguishing 
coryzal symptoms and signs from those of allergy. 
Nonetheless, the clinical and historical impression of 
this study supports the contention that most acute 
childhood asthma is provoked by respiratory virus 
infections." 

The role of allergy remains unclear, as does the 
relevance of the PRIST and RAST results. Allergy 
seemed an important causal agent in only 16 (11%) 
cases and was possibly implicated in a further 12 
(9%). Forty three of 77 (56%) children with a serum 
IgE concentration more than two standard devia- 
tions greater than the mean had no historical 
evidence of serious allergy. 

Analysis of the 142 hospital admissions in this 
study suggests that it is by simple means that better 
control of asthma in childhood will be achieved— 
correct diagnosis, attention to detail in treatment so 
that it is effectively taken and altered as necessary, 
and proper education of parents and patients. 
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Pathophysiological analysis of hypoxaemia during 


acute severe asthma 
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SUMMARY Blood gas measurements obtained during 35 episodes of acute, severe asthma in 19 
children were analysed. Arterial carbon dioxide tension (Paco) was mean (SD) 5-7 (1-2) kPa and 
the arterial oxygen tension (Pa02) was 7-7 (1-1) kPa. Hypoxaemia was severe (Pa0,<7°9 kPa) on 
19 occasions, was present alone (type I) on eight of these, and was associated with hypercapnia 
(type II) on 11. The Pao, was similar in both the type I and type II subgroups, but Paco, was 
significantly higher in the type II and the alveolar-arterial oxygen tension difference was 
significantly higher in the type I subgroup. Classification of acute respiratory failure into these 
two types proved useful in understanding the pathophysiology of acute, severe asthma. Type | 
failure, conventionally regarded as a precursor of type II, itself caused severe, critical 


hypoxaemia. 


Acute severe asthma is a medical emergency, and 
the importance of blood gas measurement has been 
widely recognised.' * So far, however, knowledge of 
blood gas disorders during acute, severe asthma has 
been almost exclusively obtained from experience in 
adults, and reports on children have been 
limited.>’ 

Recently, the pathophysiological classification of 
acute respiratory failure into hypoxaemic respira- 
tory failure (type I) and hypoventilatory failure 
(type II) has been postulated," ° but the clinical and 
theoretical usefulness of this classification in chil- 
dren with acute, severe asthma has never been 
discussed fully. We examined blood gas disorders in 
asthmatic children in terms of the arterial oxygen 
and carbon dioxide tensions and the alveolar-air 
equation, and discuss two physiological causes of 
profound hypoxia in acute severe asthma—alveolar 
hypoventilation and ventilation perfusion inequality 
(V/Q mismatch).!” 


Patients and methods 


Thirty five acute asthmatic attacks in 19 children (9 
boys and 10 girls) aged from 4 to 19 years (mean 
(SD), 11-4 (3-2) years) were analysed. On every 
occasion, orthopnoea, weakness of respiratory 
sounds, and speech disturbance were seen, and the 
clinical score of McKenzie’ was always above 
six/nine. On 30 occasions, the attack occurred at 
home. Arterial blood samples were taken on admis- 
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sion to hospital (in 26) or within several hours of 
admission (in four)—whenever respiratory failure 
was first suspected clinically. In five children the 
attack occurred during a hospital stay—for paren- 
tectomy in three and steroid withdrawal in two. In 
all cases, patients were treated with xanthine com- 
pounds (orally or intravenously, or both) and ß 
stimulants (orally only, if possible) before sampling. 
Heparinised arterial blood was drawn from the 
radial artery before oxygen and alkali were given. 
All blood samples were analysed for arterial oxygen 
tension (Pao), arterial carbon dioxide tension 
(Paco>), and arterial pH immediately after sam- 
pling. An ABL2 Acid-base laboratory (Radiometer 
Corporation, Copenhagen) was used for analysis. 
The normogram of Siggaard-Andersen!! was used 
to evaluate the acid base status. The point of 
sampling was assumed to be a steady state, and the 
alveolar-air equation was used for further analysis. 
The alveolar-arterial oxygen tension gradient 
(A-aDo 2) was then calculated by subtraction. 


Paco» 
A-aDo,=P};02— = 





= Pao» 


where P,o>=oxygen tension of inspired gas and 
R=respiratory quotient. 

Because patients included in this study were 
breathing room air only at the time of sampling the 
P102 was assumed to be 19-9 kPa. In this study, R is 
assumed to be 0-85.!7 
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The Paco, is known to be a direct reflection 
of the adequacy of alveolar ventilation"? and we 
regarded a Paco, of more than 5-9 kPa as an 
indicator of alveolar hypoventilation.'* Although 
the calculated A-aDo, has a limited value (as 
discussed above) it was regarded as an indicator of 
ventilation/perfusion inequality because more accu- 
rate measurement techniques were impossible to 
perform during most critical asthmatic episodes. 

Statistical analysis was performed using Student’s 
t test and the Person correlation coefficient was 
calculated. 


Results 


Arterial oxygen tension and arterial carbon dioxide 
tension. In 33 measurements out of 35, the Pao, was 
less than 9-3 kPa, and in 19 it was less than 7-9 kPa. 
Hypercapnia (Paco, more than 5-9 kPa) was seen on 
13 occasions. The Pao, was mean (SD) 7-7 (1-1) kPa 
and the Paco, was 5-7 (1:2) kPa. One patient 
required mechanical ventilation during three attacks 
of asthma. All patients recovered. 


Arterial pH and the logarithmic arterial carbon 
dioxide tension. These are shown in Fig. 1. The 
normogram of Siggaard-Andersen was employed. 
In 16 episodes the Pao, was above 7:9 kPa. Ten 
(63% ) patients did not have acid base disorders, two 
had a mild metabolic acidosis, and two had a 
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Fig. 1 Log Paco, in relation to pH showing acid base 
status.’ 


Open circles=Pao7S7-9 kPa; closed circles=Pao> 7-9 kPa. 
[=acute respiratory acidosis. 

lI=acute respiratory alkalosis. 

11]=chronic respiratory acidosis. 

1V=acute base deficit. 

V=chronic base deficit. 


respiratory alkalosis. Interestingly, two in this group 
had a respiratory acidosis, one of whom had a 
combined respiratory and metabolic acidosis (details 
are shown in Table 1). 

In 19 episodes the Pao, was below 7-9 kPa and 
acid base disorders were more severe and variable. 
Only four (21%) patients did not experience acid 
base disorders. Eleven had a respiratory acidosis, 
two of whom had a combined respiratory and 
metabolic acidosis. These two required mechanical 
ventilation. Four patients had a respiratory alkalosis, 
associated with metabolic acidosis in one. Metabolic 
acidosis was seen in a total of six (17%) patients. 


Pathophysiological analysis of the cause of the 
hypoxaemia. The relation between Pao, and Paco, 
was used for further analysis and the A-aDo, was 
calculated by the equation given above (Fig. 2). As 


Table 1 Blood gas measurements in two asthmatic patients 
with hypercapnia (Paco>=5-9 kPa) and Pao,>9-3 kPa 





Case Sex Age Paco Pao> A-aDo> pH 
no (vrs) (kPa) (kPa) (kPa) 

l M l1 6-8 9-6 2:3 7-219 
2 F 10 5-9 9-6 3-2 7-356 


Conversion—SI to traditional units: IkPa=7-5 mmHg. 
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Fig.2 Correlation between Paco, and Pao». 


The solid line indicates the regression (Paco2=—0-49 Pao y+9-5, r=—0-46). 
Open circles=Paco?<5-9 kPa; closed circles=Paco22°5-9 kPa. 
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expected there was a significant inverse correlation 
between Pao, and the Paco», but the correlation 
coefficient was smaller (r=—0-46) than previously 
reported (r=—0-75, Simpson et aP and r=—0-61, 
Downes et al).° The differences in patient selection 
may be responsible for this discrepancy, because our 
series included the most severely affected patients 
only. 

In Table 2, episodes associated with (type II) and 
without (type I) hypercapnia (Paco, more or less 
than 5-9 kPa) are analysed separately. In episodes 
without alveolar hypoventilation (without hypercap- 
nia), the Pao, was significantly inversely correlated 
with the A-aDo, but not the Paco), but in patients 
who experienced alveolar hypoventilation, how- 
ever, the Pao, was significantly inversely correlated 
with the Paco, but correlated only roughly with the 
A-aDo,. 


Physiological causes of the severe hypoxaemia. In 19 
episodes, the Pao, was below 7-9 kPa—11 were 
accompanied by the hypercapnia, and eight were 
not. As shown in Table 3, patients with severe 
hypoxaemia were divided into two subgroups: (1) 
type I, severe hypoxaemia without hypercapnia 
(hypoxaemic respiratory failure); and (2) type II, 
severe hypoxaemia with hypercapnia (hypoventila- 
tory failure). The Pao, was comparable in both 
groups but the Paco, was significantly higher, the 
arterial pH significantly lower in the type II group, 


Table 2 Correlations between Pao, and Paco,/A-aDo; 
during episodes of hypoxaemia with (type II) and without 
(type I) hypercapnia 





Correlation Type I (n=22) 


(Paco><5-9 kPa) 


Type Il (n=13) 
(Paco,=5-9 kPa) 








Paco) r=—0-07 r=—()-81 
(NS) (P<0)-005) 

A-aDo> r=—0-78 r=—0-64 
(P<0-001) (P<0-05) 


EEE E N a 
NS=not significant. 


Table 3 Blood gas measurements and mean age in 19 
asthmatic children with severe hypoxaemia (Pao,<7-9 
kPa) with (type II) and without (type I) hypercapnia 








Type I Type Il 
(n=8) (n=11) 
Age (yrs) 

Mean (SD) 11-1 (3-3) 11-1 (3-2) 
Paco) (kPa) 4-8 (0-7)* 7-1 (0-8)* 
Pao» 6-9 (0-7) 6-9 (1-0) 
A-aDo> 7-4 (0-7)? 4-6 (0-7)* 
pH 7-436 (0-047)" 7-294 (0-044)* 


eee 
*P<0-01, 


and the A-aDop was significantly higher in the type I 
patients. 


Discussion 


The progression of the arterial blood gas disorders 
that occurs in acute severe asthma has been de- 
scribed as a uniform process. In the early stage, the 
usual manifestations are hypocapnia due to hyper- 
ventilation and hypoxaemia due to ventilation/ 
perfusion inequality (mismatch). The hypocapnia is 
accompanied by a raised pH, respiratory alka- 
laemia.' ° With progression, the work of breathing 
exceeds the capacity of the respiratory ‘pump’, and 
alveolar hypoventilation develops, resulting in 
retention of co and ultimately acidaemia.! !° Ven- 
tilation/perfusion inequality (increase in A-aDo;) 
is considered to result in hypercapnia only late in the 
disease. 

Although the finding of an acute respiratory 
acidosis is considered to be a danger signal,'° no 
reliable guides to the Paco, value or rapid clinical 
deterioration are known, '° and the value of the 
widening A-aDo, as a predictor of forthcoming 
hypercapnia and rapid clinical deterioration has not 
been fully investigated. Thus, some questions re- 
main. Firstly, whether the pattern of progression 
to hypercapnia and severe hypoxia of asthmatic 
patients is individual or uniform, and secondly, 
whether or not the increased A-aDo, value is a 
predictor of the forthcoming hypercapnia. 

In the present study, two different patterns of 
progression of blood gas derangement have emerged: 
hypoxaemic respiratory failure and hypoventilatory 
failure. In the former (type I), the hypoxaemia is 
caused by a wide and increasing (6-6 kPa or more) 
A-aDo;, value without alveolar hypoventilation, and 
in the latter (type II), the hypoxaemia is caused by a 
relatively mild but increasing (5-3 kPa or less) 
A-aDo3, and coexisting alveolar hypoventilation. It 
was observed that hypoventilation could occur even 
in the most mildly hypoxaemic patients, with a small 
A-aDo> value (Table 1). 

The above observations suggest that the pattern 
of progression of blood gas disorders in acute. 
severe asthma is not uniform. All patients may 
develop hypoventilation ultimately, but the point at 
which this occurs may be different. Some patients 
may tolerate a considerably large ventilation/ 
perfusion inequality, and others may not. Thus, the 
value of A-aDo, is not a predictor of forthcoming 
hypercapnia: furthermore not only patients with 
hypercapnia (type II) but those with the normo- or 
hypocapnia (type I) may suffer a critically severe 
hypoxaemia. In the present study, no episodes 
associated with type I failure required mechanical 
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ventilation, but the severity of the hypoxaemia was 
not different between these two groups (Table 3). 

In conclusion, the classification of acute respira- 
tory failure into hypoxaemic respiratory failure 
(type I) and hypoventilatory failure (type Il), is 
considered to be useful in understanding the 
pathophysiology of acute, severe asthma in child- 
hood. Although hypoventilatory failure is known to 
be relatively rare in adults,* '7 it seems more 
common in children.’ In these two groups with 
respiratory failure in acute severe asthma, the 
difference in airways resistance, the responsiveness 
to different mediators,!’ the ventilatory control 
(hypoxic and hypercapnic response),'* “’ and many 
other pathophysiologic factors should be studied 
further. 


Conclusion 


Two different patterns in the progression of arterial 
blood gas disorders in children with acute, severe 
asthma have emerged. In type I, a large and 
widening A-aDo, was considered to be the sole 
mechanism behind the severe hypoxaemia, and in 
type II, a limited but widening A-aDo> and coexist- 
ing alveolar hypoventilation were deemed to be the 
causative mechanisms. I speculate that type I 
failure is not always merely the first stage of the type 
II disorder. Even in type I failure, critically severe 
hypoxaemia was not uncommon. Some patients may 
tolerate considerably large ventilation/perfusion in- 
equality, and others may not. The pathophysiologi- 
cal basis of the difference between these two groups 
needs to be investigated further. 
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Copper deficiency in the preterm infant of very low 


birthweight 


Four cases and a reference range for plasma copper 


A M SUTTON, A HARVIE, F COCKBURN, J FARQUHARSON. AND R W LOGAN 


University Department of Child Health and Department of Biochemistry, Royal Hospital for Sick Children 


and Queen Mother's Hospital, Glasgow 


SUMMARY Four preterm infants of very low birthweight (less than 1500 g) developed signs of 
copper deficiency between age 8 and 10 weeks. All had required prolonged ventilatory support, 
parenteral nutrition, and nasojejunal feeding. The clinical features, which included osteoporosis, 
oedema, anaemia, neutropenia, and late apnoea improved when the oral copper intake was 


increased. 


Diagnosis was made more difficult because a suitable reference range for plasma copper was 
not available. Serial measurements of plasma copper in 39 preterm infants who had no important 
medical problems were used to produce a reference range for plasma copper from 30 weeks’ 
gestation to term plus seven weeks. This information will aid recognition of hypocupraemia in the 
very low birthweight infant who is particularly at risk of copper deficiency. 


Although infants with the typical features of copper 
deficiency have been reported since 1956,! it was not 
until 1971 that Al-Rashid and Spangler described an 
infant of low birthweight who developed oedema, 
anaemia, bone disease, and recurrent apnoea associ- 
ated with a low plasma copper concentration.” They 
were the first to show that these abnormalities could 
be corrected by giving copper supplements. Since 
then numerous reports of isolated copper deficiency 
in infants have been published.*’ Despite this 
knowledge, copper deficiency still occurs and is 
likely to become more common with the increasing 
survival of the very low birthweight infant. 

We describe the clinical features of four infants 
who have developed copper deficiency in this unit 
since 1981. Their investigation and treatment stimu- 
lated the search for a suitable reference range for 
plasma copper. This was provided by serial 
measurement of plasma copper concentrations in 39 
preterm infants (29 to 34 weeks’ gestation), who 
were followed from birth to 90 days of age during a 
nutritional study evaluating a new formula feed. The 
aetiology and possible implications of copper defi- 
ciency are discussed and some recommendations are 
made for its prevention. 
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Case reports 


Patient 1. A boy weighing 1100 g was delivered 
vaginally after spontaneous rupture of membranes 
at 28 weeks’ gestation. He developed severe 
idiopathic respiratory distress syndrome requiring 
intermittent positive pressure ventilation for 50 days 
and oxygen for a further 24 days. Fluids were 
administered first via an umbilical arterial catheter, 
followed by peripheral venous lines (44 days 
dextrose-electrolyte ‘cocktail’ with added vitamins 
(Solvito, KabiVitrum) and Vamin-Glucose with 
Ped-el (KabiVitrum)) with nasojejunal tube feeds 
of expressed breast milk until day 50, when nasogas- 
tric feeds were established. Enteral vitamin D, 800 
[U/day, was given from day 72, and iron from day 78 
(Sytron, Parke Davis (5 ml/day)). 

Bilateral intraventricular haemorrhages were seen 
on echoencephalogram on day 21 when he was 
transferred to our care. Clinical signs consistent with 
the diagnosis of patent ductus arteriosus developed 
on day 59, but no specific treatment was required. 
His condition was stable but he failed to gain weight. 
On day 76 he had a prolonged apnoeic attack. He 
was grossly oedematous with noticeable cranio- 
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tabes. Wrist and chest radiographs showed fraying 
and cupping of the metaphyses and generalised bone 
demineralisation. Plasma calcium (2-4 mmol/l), 
phosphorus (1-3 mmol/l), and magnesium (1-24 
mmol/l) concentrations were normal, but alkaline 
phosphatase activity (234 IU/ (33 KA/dl)) was 
slightly raised. Plasma 25-hydroxycholecalciferol 
was high/normal at 67 nmol/l (27 ng/ml). A total 
plasma protein value of 48 g/l and a haemoglobin 
concentration of 10 g/dl prompted the administra- 
tion of salt-poor albumin (1 g/kg) and a transfusion 
of packed cells. He was also given gentamicin and 


penicillin parenterally, although the cultures of 


blood and cerebrospinal fluid were negative. 

He did not improve. The oedema and apnoea 
persisted. Plasma copper and caeruloplasmin con- 
centrations were found to be low on day 81 (copper 
5-2 umol/l, caeruloplasmin 0-07 g/l) and he was 
therefore given a 21 day course of oral copper 
sulphate, 4 umol (254 mg) copper/kg per day (0-2 ml 
of 0-5% solution of copper sulphate as the penta- 
hydrate), and changed to a milk with a greater 
copper content (from OCF, Farley Health Products 
to SMA Wyeth Laboratories). Forty eight hours 
later the apnoeic attacks had stopped and by the 
time he was transferred to his hospital of origin on 
day 92 his oedema had resolved. The alkaline 
phosphatase activity had risen to 1390 IU/I (BCL 
methodology using paranitrophenol as substrate) on 
day 102 and remained high, at 1056 IU/I one month 
later and 1240 IU/I two months later. Plasma 
calcium and phosphorus concentrations remained 
within normal limits throughout. Vitamin D supple- 
ments of 600 IU/day were being given at this time. 
Hepatic and bone isoenzymes were not dif- 
ferentiated. Repeat radiographs 12 weeks after 
copper sulphate treatment showed resolution of the 
bony changes and normal bone mineralisation. At 
15 months of age, the only clinical abnormality was a 
left sided convergent squint secondary to a mild 
refractive error. His development was appropriate 
for his corrected gestational age. His weight and 
head circumference were increasing along the 10th 
and 25th centiles respectively. 


Patient 2. A boy weighing 1040 g was delivered by 
caesarian section at 26 weeks’ gestation after vaginal 
bleeding and spontaneous rupture of the mem- 
branes. Intermittent positive pressure ventilation 
was required from the first hour of life for apnoea 
and severe idiopathic respiratory distress syndrome 
and was continued for 42 days. Oxygen was given 
for a further 12 days. Parenteral nutrition was given 
via an umbilical arterial catheter for 12 days and 
then by venous lines until day 28, with added breast 
milk via nasojejunal tube from days 17 to 51, when 


nasogastric formula feeds were started. Vitamin D, 
800 [U/day, and iron (Sytron, Parke Davis (5 ml/day)) 
were started on day 58. 

In the first 24 hours of life he had a right sided 
pneumothorax and echoencephalogram showed bi- 
lateral intraventricular haemorrhage. On day 5 
echocardiogram and electrocardiogram confirmed 
the clinical findings of a significant patent ductus 
arteriosus (left atrium aortic root ratio greater than 
1-2). Surgical ligation was required after an unsuc- 
cessful course of oral indomethacin. His chest 
radiograph showed signs of bronchopulmonary 
dysplasia. Vitamin E deficiency was suspected on 
day 64 because of an abnormal in vitro peroxide 
haemolysis test (35%),'" pyknocytosis, and peri- 
pheral oedema. Vitamin E (DL-tocopherol suc- 
cinate 25 U/day) was given orally for five weeks. 

The oedema persisted despite the return of the 
peroxide haemolysis test to normal. On day 86 the 
infant had a prolonged apnoeic attack and de- 
veloped abdominal distension. The haemoglobin 
was 7 g/dl with a packed cell volume of 25%. Blood 
film showed a neutropenia of 0-912x10°/1 (white 
blood count=7-6* 10°/1) and anisocytosis and poly- 
chromasia of the red cells. Plasma proteins (total 44 
g/l, albumin 30 g/l), calcium (2-14 mmol/l) phos- 
phorus (1.95 mmol/l), alkaline phosphatase 140 IU/I 
(20 KA/dl), and urea and electrolytes were normal. 
Chest radiograph showed persistence of rib fractures 
dating from thoractomy performed for ligation of 
patent ductus arteriosus 10 weeks previously, with 
no evidence of callus formation. Radiographs of 
wrist and long bones confirmed generalised osteo- 
porosis. 

Plasma copper concentration (4-4 umol/l) and 
copper oxidase activity were low (0-04 OD; refer- 
ence range 0-20 to 0-55). He was not gaining weight 
and head growth had slowed down. A seven day 
course of oral copper sulphate, 4 pmol (254 mg) 
copper/kg per day (0-2 ml of 0-5% solution of 
copper sulphate as the pentahydrate) was given. The 
oedema gradually diminished, the haemoglobin rose 
to 9-5 g/dl, the blood film returned to normal with a 
rise in neutrophils to 1-45x 10°/I (total white blood 
count; 8-6 10/1) and the plasma copper concentra- 
tion increased to 7-2 umol/l. Thereafter his clinical 
progress was satisfactory, although when last seen at 
9 months of age, his motor development was 
reported to be slightly delayed. 


Patient 3. A boy weighing 940 g, the first of triplets 
conceived after human chorionic gonadotrophin and 
clomiphene stimulation, was delivered by low cavity 
forceps at 27 weeks’ gestation. Intermittent positive 
pressure ventilation was required from birth for 
apnoea and severe idiopathic respiratory distress 
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syndrome and was continued until day 56. Oxygen 
was given for a further 26 days. Parenteral nutrition 
was administered via an umbilical arterial catheter 
for 10 days, then venous lines for 26 days, sup- 
plementing continuous feeding with breast milk via 
nasojejunal tube which was given from days 13 to 
74, when formula milk (OCF) was started nasogas- 
trically. Vitamin D, 800 U/day was started on day 
64, and oral iron (Sytron 5 ml/day) on day 78. 

A left sided pneumothorax occurred on day 2. 
The clinical signs of a patent ductus arteriosus were 
present on day 3. Echocardiogram confirmed an 
appreciable left to right shunt. Surgical ligation was 
required on day 25 after failure of two courses of 
indomethacin. A left sided periventricular haemor- 
rhage was seen on echoencephalogram on day 7. 
The chest radiograph was consistent with a diagnosis 
of bronchopulmonary dysplasia, and showed osteo- 
porotic changes in the ribs by day 64. Oedema of 
face and limbs was noted on day 78. This was 
attributed to vitamin E deficiency because of an 
abnormal in vitro peroxide haemolysis test (35%), a 
plasma tocopherol concentration of 2-8 umol, 
pyknocytosis on the blood film, and reticulocytosis 
of 8-4%. A three week course of vitamin E was 
given (DL tocopherol succinate 25 U/day orally). 
The in vitro peroxide haemolysis test!’ returned to 
normal (less than 1%), but the oedema persisted. 
The haemoglobin concentration was 8-5 g/dl and the 
packed cell volume 25%. Blood film showed a 
neutropenia of 0-86 cells x10°/1 (total white blood 
count; 8-6x107/l) with polychromasia and aniso- 
cytosis of the erythrocytes. Plasma calcium (2-45 
mmol/l) and phosphorus (1-75 mmol/l) concentra- 
tions were within normal limits. Alkaline phos- 
phatase was raised at 371 IU/I (53 KA/dl). Chest and 
wrist radiographs showed generalised osteoporosis 
and metaphyseal changes. Plasma copper was con- 
siderably reduced (5-3 umol/l). 

Treatment consisted of a change in milk from a 
low copper formula (OCF) to one with a higher 
copper concentration (SMA). Three weeks later the 
blood film had returned to normal (neutrophil count 
1-96 107/1, total white blood count; 9-8x107/l), 
the haemoglobin had increased to [2-5 g/dl, packed 
cell volume 39%, and the plasma copper con- 
centration had risen to 10 umol/l. Plasma alkaline 
phosphatase activity, although still raised, had fallen 
to 308 IU/I (44 KA/dl), and plasma calcium 
and phosphorus concentrations were again normal. 
Follow up until 16 months of age, has shown 
his development to be normal and his weight 
and head circumference are increasing on the 75th 
centile. Repeat wrist and chest radiographs showed 
normal ossification and mineralisation at 11 months 
postnatal age. 


Patient 4. A girl weighing 900 g, the first of 
uniovular twins, was born by spontaneous breech 
delivery at 28 weeks’ gestation. Assisted ventilation 
was required for 16 days and oxygen for a further 
five days. Fluids were given via umbilical arterial 
catheter for one week, supplementing nasojejunal 
breast milk feeds from day 3. Vitamin E (DL 
tocopherol succinate 25 U/day) was given from day | 
for 6 weeks. Vitamin D (800 IU/day) was started on 
day 35 and iron (Sytron, 5 ml/day) on day 45. Mild 
jaundice, maximum unconjugated bilirubin 222 
umol/l, required treatment with phototherapy for 24 
hours on day 3. In the second week of life, clinical 
signs of patent ductus arteriosus developed. Echo- 
cardiogram showed a left atrium aortic root ratio of 
1-85, confirming the diagnosis. A four day period of 
fluid restriction (100 ml/kg per day), diuretics 
(frusemide), intermittent positive pressure ventila- 
tion, and a course of oral indomethacin controlled 
her congestive cardiac failure. 

After a positive Guthrie test (thyroid stimulating 
hormone) result obtained on day 7, transient 
hypothyroidism was detected at 16 days of age 
(thyroid stimulating hormone greater than 270 
mU/l; thyroxine, 10 nmol/l; 0-6 triiodothyronine, 
nmol/l). Maternal thyroid function and that of the 
other twin were normal. When these tests were 
repeated two weeks later, normal results were 
obtained (thyroid stimulating hormone, 2-4 mU/I; 
thyroxine, 86 nmol/l; triiodothyronine, 1-2 nmol/l). 
There were no signs of hypothyroidism at any time. 
Further progress was uneventful until the 9th week 
of life when she had an apnoeic attack and was 
feeding poorly with a static weight. Severe oedema 
was noted accompanied by skin pallor and obvious 
distension of the veins on the trunk. The haemo- 
globin was 7-4 g/dl; packed cell volume 28%; and 
blood film showed polychromasia, anisocytosis, 
and poikilocytosis of the erythrocytes. The leuco- 
cyte count was normal (9-3x10°/1, neutrophils 
1-9x10°/l). In vitro peroxide haemolysis test!” was 
normal (less than 1%) and plasma tocopherol 
concentration was also adequate (71 umol/l). Plasma 
protein (total protein 45 g/l, albumin 33 g/l), calcium 
(2-33 mmol/l), phosphorus (2-05 mmol/l), 25- 
hydroxy vitamin D 31 nmol/l (12-4 ng/l), urea and 
electrolytes were within the normal ranges. Alkaline 
phosphatase activity 266 [U/l (38 KA/dl) was slightly 
raised. Radiographs of the long bones showed 
changes typical of copper deficiency with subperio- 
steal new bone formation in the femur, tibia, and 
humerus, and metaphyseal irregularity and widen- 
ing at the knee and wrist, with generalised osteo- 
porosis. 

Plasma copper and caeruloplasmin could not be 
detected on repeat assays. A transfusion of packed 
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cells was given with a seven day course of oral 
copper sulphate, 4 umol (254 mg) copper/kg per day 
(0-2 ml of 0-5% solution of copper sulphate as 
the pentahydrate). The infants condition im- 
proved generally with these measures. She gained 
weight and the oedema subsided over the next five 
days. Plasma copper and caeruloplasmin values at 
the end of treatment were 4-7 umol/l and 0-11 g/l 
respectively. 

Since then until the infant was last seen at 10 
months of age, her weight and head circumference 
have increased steadily on the 3rd centile and her 
development has been appropriate for her corrected 
gestational age. 


Methods 


The methods used for biochemical analyses at the 
Royal Hospital for Sick Children, Yorkhill are those 
described previously.’ 

The somewhat arbitrary limit for alkaline phos- 
phatase activity of 212 [U/l (30 KA/dl) was selected 
to separate normal from abnormal results. The 
major advantage of employing a method based on 
King Armstrong units is the wealth of information 
in the published reports on reference ranges in 
normal and abnormal populations. In patient 1, 
serum alkaline phosphatase activity was not deter- 
mined here but elsewhere, using a BCL method 
employing paranitrophenol as substrate with an 
adult reference range of 98 to 279 IU/I. 


Reference range for plasma copper 


All preterm infants of birthweight 1200 to 2000 g 
who were appropriate for gestational age with 
regard to birthweight and length for sex were 
included in the study. Gestational age was assessed 
using prenatal ultrasound and postnatal Dubowitz 
assessment,'* range 29 to 34 weeks. Infants were 
randomly allocated to one of three formula milks 
which were being evaluated for infant feeding 
(Lijempf, Holland) or to expressed breast milk from 
the breast milk bank. The same method of feeding 
was continued throughout the study. Those infants 
who developed appreciable medical or surgical 
problems such as patent ductus arteriosus, severe 
idiopathic respiratory distress syndrome, intra- 
ventricular haemorrhage or who could not tolerate 
milk feeds were excluded from the study. 
Plasma copper was measured by atomic absorp- 
tion spectrophotometry using a Perkin-Elmer 306 
atomic absorption spectrophotometer in conjunc- 
tion with a heated graphite analyser (HGA-72). 
Analyses were performed on days 1, 6, 28, and 90 
and when the infants reached 2500 g in weight. 
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Plasma samples were diluted fivefold in Triton X- 
100 itself diluted to a concentration of 0-1% (v/v) 
with double distilled water, and 20 ul aliquots were 
analysed by injection into standard grooved graphite 
tubes. At a plasma concentration of 3-4 umol/l 
intrabatch and interbatch coefficients of variation 
were 8-6% and 10% respectively. At a concentra- 
tion of 13-4 umol/l the corresponding figures were 
2-9% and 3:5%. The sensitivity of the method for 
95% confidence limits was 0-3 mol/l. Accuracy was 
ensured by employing specimens from the Guilford 
quality control scheme in each batch of assays. No 
analysis was accepted where the results for control 
sera were outside 1 SD of the method mean. 
Copper and zinc concentrations in the three 
formulas and pooled breast milk from the bank were 
measured by atomic absorption spectrophotometry 
and are shown in Table 1. Although the copper 
content and copper:zine ratio in the milks varied, 
the mean plasma copper concentrations in each 
group were not significantly different. (Student’s 
paired ¢ test, P=> 0-1. The results were therefore 
combined for analysis (Fig. 1, Table 2). 





Table 1 Copper and zinc concentrations of milk feeds 
and pooled expressed breast milk 
Milk used No Copper ZINC Copper 
(umolll) (umolil) zinc ratio 
Expressed breast milk 15 5-4 24 ()-23 
Formula | 7 4-2 70) 0-06 
Formula 2 10 4-4 71 0-06 
Formula 3 7 4-0) 56 0-07 
30 
28 
26 
24 
= 22 
2 20 
2 18 
— 16 
: i 
12 
2 10 
Ww 
5 8 
a 6 
4 
2 
0 
30 32 34 36 38 40 42 446 46 


Gestation (weeks ) 


Fig. 1 Serial measurements of plasma copper (umol!/l) in 
39 preterm infants (values, geometric mean of 95% 
confidence limit). 
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Table 2 Serial measurements of plasma copper (umoll/l) 
in 39 preterm infants 
Gestational No Plasma copper (mol/l) Range 
age (weeks) - - 

Geometric 95% confidence 

mean limits 
30 7 5-5 1-9-15-8 2-5-13-2 
3] 16 6:1 2:8-13-6 3-2-14-7 
32 19 5-6 2-5-12:4 2-5-12-3 
33 14 6:1 3-9-9-5 4-4-R-6 
34 17 55 2-1-14-6 1-7-12-0 
35 16 6-5 3-1-13-6 3-5-12-7 
36 12 6-1 3-0-12:4 3-2-9-0) 
37 12 7-3 3-4-16] 4-5-14-1 
38 9 7:3 4-3-12-4 5-(H11-6 
4l 3 9-8 6-9-13-9 8-O-11-1 
43 J 10-2 6:2-16-7 7-7-15-9 
45 6 11-5 7-4-17-9 9.0151] 
46 2 12-8 7-7-21-2 10-7-15-3 
47 5 13-9 6-9-28-1 8-0-20-2 
Discussion 


Infants of very low birthweight are at risk of 
developing multiple nutritional deficiencies as a 
result of their extreme prematurity and the unique 
problems of maintaining their growth postnatally. 
Poor bone mineralisation leading to generalised 
osteoporosis is almost universally seen in this very 
low birthweight group and those with chronic lung 
disease are especially prone to metaphyseal changes 
and fractures. Many authors have suggested 
that despite normal plasma concentrations, these 
changes are due to deficiencies of vitamin D, 
calcium, and phosphorus, singly or in combina- 
tion.'*'° Copper deficiency can cause similar bone 
changes which probably resolve gradually as nutri- 
tion improves with increasing postnatal age. The 
diagnosis is less likely to be missed if other more 
specific features of copper deficiency such as neutro- 
penia and subperiosteal new bone formation, are 
present. In these patients, however, a low plasma 
copper was only detected after time consuming 
investigations had been completed to exclude infec- 
tion, vitamin E deficiency, and vitamin D de- 
ficiency. 

The most useful early features which were seen in 
all the infants were poor growth, oedema, and 
osteoporosis, which were present up to four weeks 
before the other signs of copper deficiency were 
seen. It is surprising that oedema, a striking clinical 
feature in our patients, was not seen in the eight 
previously reported cases of copper deficiency in 
preterm infants’’ (Fig. 2). Unexplained apnoeic 
attacks were a presenting feature in three of our 
patients, but are only mentioned in Rashid’s original 
case report associated with infection, whereas no 
infection was proved in our patients. Three reports 


Total number of patients = 12 


Bone changes 
Poor weight gain 

H ypopigmentation 

Distended veins 


Fig. 2 Clinical features of copper deficiency in the preterm 
infant (*° and this report). 


Neutropenia 


Anaemia 


Oedema 


Apnoea 


mentioned decreased pigmentation of the skin. In 
our patients skin pallor was considered consistent 
with the degree of anaemia. 

Copper is present in many intracellular enzymes 
and reduced function of these in the copper deficient 
state is presumed to account for the variety of 
clinical features which are seen. The bone changes 
are thought to be secondary to deficiency of lysyl 
oxidase activity which is involved in cross linkages of 
peptidyl-lysine residues in collagen. This enzyme 
also plays a part in desmosine formation in elastic 
tissues. Poor quality elastin and collagen could 
account for the oedema seen in these infants by 
altering vascular permeability and soft tissue charac- 
teristics. Cardiac decompensation, in part due to 
dysfunction of cytochrome oxidase also a cuproen- 
zyme, may be another contributory factor. The 
venous distension which has been reported and was 
seen in one of our patients might be caused by 
abnormal elastin, producing effects similar to those 
seen in copper deficient swine which developed 
vascular aneurysms. '® It is possible that these factors 
may also affect spontaneous closure of the ductus 
arteriosus. 

The function of the superoxidase group of en- 
zymes is of particular interest in the preterm infant. 
This group of enzymes is found in all cells capable of 
aerobic metabolism, and many are copper depen- 
dent.'’ Their function is to protect the cell from the 
superoxide radical which may be implicated in 
retrolental fibroplasia and bronchopulmonary dys- 
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plasia. It has been suggested that failure of anti- 
oxidant mechanisms dependent on vitamin E may 
predispose this group of infants to ventricular 
haemorrhage.'* The combined effects of copper 
deficiency on vascular structure and the antioxidant 
mechanisms of the cells could well have a similar but 
additive effect, and may have been important 
factors in the occurrence of intraventricular haemor- 
rhage in three of the infants described. 
Anaemia is a prominent feature of copper de- 
ficiency (Fig. 2) and contributed to the anaemia of 
prematurity in three of our patients. Two were 
probably also vitamin E deficient and this may have 
contributed to their oedema and anaemia. The 
precise mechanism for the development of anaemia 
in copper deficiency is not known. It is well known, 
however, that caeruloplasmin, a cuproenzyme, 
plays an important role in iron mobilisation and 
transport from the site of absorption in the duodenal 
mucosa via the liver to transferrin. Decreased 
concentrations of erythropoietin have also been 
reported in copper deficiency." Neutropenia, one 
of the most characteristic findings (Fig. 2), is 
thought to predispose these infants to infection, 
although infection was not a particular problem in 
our patients. Again, the mechanism of neutropenia 
is not known, although it is possible that deficiency 
of cytochrome oxidase inhibits synthetic processes 
within the marrow cells leading to delayed cell 
maturation. This could account for changes that 
have been seen in the bone marrow in copper 


deficiency which include vacuolisation of many 
cellular elements and = granulocyte maturation 
arrest.“ 


Three infants presented with late, unexplained 
apnoea which may have been caused by seizure 
activity. The precise effects of copper deficiency on 
the developing central nervous system of the human 
are not known, but failure of myelination and later 
striking demyelination occur in sheep and rats which 
are rendered copper deficient. These effects are 
though to result from reduced activity of cyto- 
chrome oxidase. 

The diagnostic problems presented by these 
infants stimulated the search for a reference range 
for plasma copper in the preterm. Previous studies 
have presented serial measurements in term infants 
up to 2 years of age,” %1 and up to 6 weeks of age in 
preterms, although not related to gestational age.” 
Two studies have reported data for preterm infants 
related to gestational age, but over a shorter period 
of time. In one, over half of the patients were light 
for dates,™ and in the other infants with appreciable 
medical problems were included.” The 39 infants in 
our study had been preselected on the basis of a 
relatively uncomplicated neonatal course and satis- 


factory prenatal and postnatal growth. They there- 
fore represented as nearly ‘normal’ a population as 
possible for the preterm. Serial measurements of 
plasma copper gave us a reference range for infants 
from 30 weeks’ gestation to term plus seven weeks 
(Table 2 and Fig. 1). Although there was a wide 
variation with very low concentrations in some 
infants in the first few weeks of life, there was a 
consistent rise in plasma copper from 38 to 40 
weeks, to concentrations that are found in term 
infants. The copper deficient infants had low copper 
concentrations which failed to rise in this way. Using 
this information we have recently been able to 
diagnose copper deficiency in three other infants at 
a much earlier stage. 

Although we have found the serial measurement 
of plasma copper useful, various criteria for the 
investigation of copper status in neonates have been 
proposed. Plasma copper represents a small fraction 
of total body copper and therefore is not necessarily 
a reliable indicator of tissue copper status. The 
concentration may be raised in times of stress or 
infection,” and possibly when excretion through the 
biliary tract is impaired. Measurements of hair 
copper content have not proved useful. Bradfield 
found normal copper concentrations in the hair of 
infants with gross copper deficiency and no increase 
in hair copper concentrations when copper was 
replaced.” More promising methods involve the 
measurement of specific cuproenzyme activity. 
The most useful enzymes seem to be erythrocyte 
superoxide dismutase, and the oxidase activity of 
caeruloplasmin. There is a variety of reasons why 
these infants became copper deficient. Prolonged 
parenteral nutrition and a low enteral copper 
intake were important factors (Table 3). They 
were also deprived of the fourfold increase that 
occurs in fetal liver copper in the last trimester of 
pregnancy.” 

Several attempts have been made to assess copper 
requirements in the preterm. From balance studies, 
two authors have recommended a minimum intake 


Table 3 Mean copper intake (umollkg per day) during 
parenteral and enteral feeding 





Patient Parenteral feeding Enteral feeding 





Mean intake Duration (davs) Mean intake 














Parenteral NJ NIJ NIG 
l i 44 4] 0-4 0-5 
2 0-2 28 34 0-8 1-0 
3 0-1 26 6l 0-6 0-4 
4 0-3 7 34 0-6 0-4 
N/J=Nasojejunal feeding. 
N/G=Nasogastric feeding. 
* Not estimated because given at another unit. 
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of approximately 1 umol/kg per day.” ** On the 
basis of these data the mean copper intakes of the 
infants described here were inadequate during 
parenteral feeding and only reached acceptable 
concentrations in one during enteral feeding (Table 
3). Fluid restriction is inevitable in these patients 
because of early fluid retention, patent ductus 
arteriosus, and consequent cardiac decompensation. 
This limits the volume of Vamin-Glucose with 
Ped-el which can be given parenterally and since this 
is the only source of copper in standard parenteral 
nutrition regimens (0-9 umol/l copper/100 ml of 
standard solution), copper intake is low. When milk 
feeds are started the choice between breast milk or 
formula milk is important since the copper concen- 
trations vary considerably from one to another. 
Several of the standard infant formulas and one of 
the preterm infant formulas which are available in 
the United Kingdom have a considerably lower 
copper concentration than breast milk (Table 4). 
Breast milk itself is not considered to be nutrition- 


Table 4 Copper concentration and copper:zinc ratio of 
mature human milk compared with the standard and 
preterm infant formulas available in the UK in 1984 


Copper (umol/100 ml) 


Copper:zine ratio 








Mature human milk 0-6 0-14 


Standard formulas 


SMA/Wysoy* 0-79 0-14 
OCF 0-61 ()-12 
Premium 0-6 0-1 
Ostermilk 2 0-25 0-08 
Plus 0-25 0-05 
Milumi| 0-2 0-06 
Preterm formulas 

Osterprem 1-89 0-12 
Nenatal 1-26 0-1 
SMA LBW 1-10 0-14 
Prematalac 0-79 0-13 
Preaptamil 0-16 0-1 
Vamin Glucose 


with Ped-el 0-9 





Sources of information 


Mature human milk — DHSS Reports on Health and Social Subjects 


Nos 12 (1977) and 18 (1980) 


SMA/Wysoy — John Wyeth & Brother Ltd 
SMA LBW (American Home Products. USA) 
OCF — Farley Health Products Ltd 
Ostermilk 2 (Glaxo Group Ltd, UK) 
Osterprem 

Premium — Cow & Gate Ltd 

Plus (NV Nutricia, Holland) 
Nenatal 

Prematalac 

Milumil — Milupa Ltd 

Preaptamil (Altana AG. West Germany) 


Vamin Glucose — KabiVitrum Ltd 


Ped-el 


* Contains phytate. 


ally ideal for the very low birthweight infant, but 
Widdowson et al showed that the retention of 
copper from breast milk is greater than from 
formula milk.” The bioavailability of copper is 
dependent to some extent on the relative concentra- 
tions of other elements such as zinc and cadmium in 
the diet. Alteration of the copper: zinc ratio during 
treatment of copper deficiency has been reported to 
precipitate clinical zinc deficiency” and the reverse 
could occur. Another important consideration is the 
obligatory phytate content of soya based milks, and 
the casein content of the feed. These organophos- 
phate compounds can precipitate copper and other 
metals in synergism with calcium in vitro. 

This wide variation in the content of infant feeds 
is probably a consequence of the report on infant 
feeding published by the Department of Health and 
Social Security of 1980, which failed to recom- 
mend a minimum copper concentration for infant 
formulas.” 


Conclusion 


The infant of very low birthweight is at risk of many 
important nutritional deficiencies, one of which is 
copper. In view of the widespread implications of 
this condition, we would like to make the following 
recommendations: 

(1) That these infants are given at least 1 umol/kg 
per day of copper during parenteral and 
enteral feeding; 

(2) That facilities for measurement of plasma 
copper and caerulplasmin are available to all 
neonatal units, and that these should be con- 
sidered as routine investigations in infants with 
osteoporosis or oedema; 

(3) That the diagnosis is considered early and 
treatment given before major clinical features 
occur. 


We would like to thank Dr Margaret Kerr and Dr Tom Turner for 
allowing us to study their paticnts and Mrs Fiona Grant for typing 
the manuscript. 
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Wilson’s disease: assessment of 
D-penicillamine treatment 


M VAN CAILLIE-BERTRAND, H J DEGENHART, I LUIJENDIJK, J BOUQUET. 
AND M SINAASAPPEL 


Department of Paediatrics, Erasmus University, University Hospital and Sophia Children’s Hospital, 
Rotterdam, the Netherlands 


SUMMARY Serum copper and zinc concentrations and 24 hour urinary copper and zinc excretion 
were determined serially from the beginning of treatment with p-penicillamine in four children 
with Wilson’s disease. The data show a progressive decrease in both serum copper and zinc 
concentrations in all. Urinary copper excretion gradually levelled off to approximately 50% of 
initial values, but zinc excretion increased. Urinary zinc:copper ratios therefore increased with 
the duration of treatment. Copper elimination was considered adequate as soon as challenge with a 
test dose of D-penicillamine did not result in an increase in copper excretion. Urinary zinc 
excretion was increased further by the test dose. Zinc depletion was suspected clinically in one 
patient on p-penicillamine maintenance treatment. Lowering the dose alleviated the symptoms, 
urinary zinc loss decreased from 64 to 34 umol/24 hours, and copper excretion remained largely 
unchanged. 

Data obtained indicate that p-penicillamine alters the metabolism of both copper and zinc. The 
extent of this is not only dose dependent but is also related to the efficacy of copper elimination. 
Both copper and zinc concentrations must by monitored to assess the benefits of treatment and 
the risks of inducing manifest or subclinical zinc deficiency. 


The clinical manifestations of Wilson’s disease are deficiency, we studied both zinc and copper values 
due to the accumulation of toxic amounts of copper in serum and urine from the start of treatment with 
in the liver, kidney, brain, cornea, and other tissues. D-penicillamine in four children with the hepatic 
Treatment with p-penicillamine (dimethylcysteine), form of Wilson’s disease. 
combined with a low copper diet, first described by 
Walshe! and further confirmed by others?, has 
substantially improved the outcome of the disease. 
The ultimate prognosis, however, still depends on 
the age, symptoms, and degree of tissue damage at Patients. The four children were aged 5, 3, 7, and 10 
the time of diagnosis.* * years respectively when treatment was started. 
D-penicillamine is an effective chelator of copper, Criteria for diagnosis? were (1) liver copper values 
is well absorbed from the gastrointestinal tract and greater than 325 ug/g dry weight, (2) urinary copper 
promotes the urinary excretion of copper.' Thus it excretion greater than 1-26 umol/24 hours. (3) 
allows the removal of the excessive amounts stored abnormal radiocopper kinetics in patients 1 and 2 
and prevents further accumulation of copper. (no substantial incorporation of “Cu in cerulo- 
According to current recommendations? ° treatment plasmin), (4) low serum ceruloplasmin values (less 
should be continued for life and the dosage adapted than 20 mg/dl), and (5) familial occurrence in 


Patients and methods 


to the patient’s tolerance. Practical guidelines are patients 2, 3, and 4. None had Kayser-Fleischer ~~ 


few, however: a small dose may not be effective rings or neurologic symptoms. Patient 1 presented 
enough while a larger amount can be toxic.” Other with a chronic, active hepatitis-like syndrome, 
essential metals, especially zinc, may, by an in- patient 3 with liver fibrosis. and patients 2 and 4 
creased dosage, be removed simultaneously. To were asymptomatic siblings of known patients with 
assess the efficacy of treatment and avoid possible | Wilson’s disease. None was jaundiced. 
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Treatment. Soon after confirmation of the diagnosis 
of Wilson’s disease the patients were treated with D- 
penicillamine and a low copper diet was prescribed. 
The drug was given in three divided doses with 
meals. The initial dose was 500 mg daily, except for 
patient 1 who received 300 mg. This dose was 
maintained during the first six months in patients 2, 
3, and 4, after which a challenge dose was given 
equal to the maintenance dose +250 mg. Dependent 
upon the results obtained, the maintenance dose 
was increased or continued unchanged. 


Methods. Liver function tests were carried out by 
standard methods. Serum and 24 hour urine samples 
for zinc and copper assays were collected in metal 
free containers at monthly intervals during the first 
year and at bimonthly intervals thereafter. All metal 
analyses were performed in duplicate by means of 
atomic absorption spectrophotometry. 


Results 


Clinical course. All children were asymptomatic 
with normal liver function tests at the last follow up. 
They did not develop any neurological signs of the 
disease or Kayser-Fleischer rings. Patient 1, how- 
ever, who received 1 g pb-penicillamine daily, 
developed skin lesions seven months after the start 
of treatment. These lesions consisted of alterations 
in hair texture with hair loss, parakeratosis of the 
hands and feet, and deep grooves on the soles of the 
feet. Urinary zinc excretion at that time was 64 
umol/24 hours. Reducing the dosage of p- 
penicillamine to 750 mg alleviated the symptoms, 
the 24 hour urinary zinc excretion decreased to 34 
umol/l, and the copper excretion remained largely 
unchanged at 19 uwmol/24 hours. 


Copper and zinc data. Serum copper concentrations 
decreased steadily during treatment from 8-0 to 4-4, 
8-7 to 3-1, 11-4 to 1-9, and 10-1 to less than 1-5 umol/l 
in patients 1, 2, 3, and 4 respectively. Serum zinc 
concentrations, which were initially high (mean 27 
umol/l, range 38 to 22 umol/l) followed the same 
trend and reached the low normal range (mean 12-7 
mol/l, range 12 to 13-3 wmol/l) during maintenance 
treatment. The lowest value (9-8 umol/l) was seen in 
patient 3, 15 months after beginning treatment. 
Urinary copper and zinc excretions are summar- 
ised in the Figure. With the exception of patient 4, 
copper excretion exceeded zinc excretion, even on a 
relatively low dose of p-penicillamine (500 mg) at 
the start of treatment. As treatment continued the 
urinary copper excretion decreased progressively to 
approximately 50% of initial values, but the urinary 
zinc excretion increased further. Consequently the 


Table Twenty four hour urinary zinc copper ratios at the 
start of D-penicillamine (D-P) treatment and during 
treatment. 





Patient Start of treatment Steady state 











No — — - — — — 
(No) After D-P (No) After D-P 
challenge challenge 
l 0-63 (3) 2-18 (1) 2-88 
2 1-12 (4) 2-15 (2) 3-14 
3 1-01 (4) 0-84 2-33 (6) 3-64 
4 1-09 (3) ORS 2-09 (16) 3-76 


mean(+SD) 0-98 (0-4) (14) 2-17 (0-6) (25) 





urinary zinc copper ratios increased with the dura- 
tion of treatment as shown in the Table. 

At the end of the first phase of treatment (usually 
after more than six months) a challenge dose of p- 
penicillamine resulted in a rise in zinc excretion. No 
further increase in copper excretion was then 
observed, suggesting that copper elimination was 
adequate. During the initial phase, however, this 
challenge dose did cause a rise in copper excretion 
as shown in patients 3 and 4, four and five months 
respectively after the start of treatment. 


Discussion 


The data obtained show that D-penicillamine alters 
the excretion of both copper and zinc in patients 
with Wilson’s disease. The extent of this is not only 
dose dependent but is also related to the efficacy of 
copper elimination. A comparison of the dissocia- 
tion constants for metal-penicillamine complexes 
show a decreasing stability in the order Hg> 
Cu> Ag> Pb> N> Cd> Zn> o> 
Fe> Mn.” Consequently more copper is excreted 
than zinc in the copper loaded patient at the begin- 
ning of treatment. As the mass of copper decreases, 
zinc having a lower affinity constant but being in 
relatively greater abundance will be excreted in 
greater amounts. Therefore, increased zincuria 
during D-penicillamine challenge is important both 
in assessing the benefits of treatment and the risks of 
inducing zinc as well as other trace metal deficiencies. 
The effectiveness of treatment is usually assessed 
by serial determinations of transaminases, serum 
copper, and 24 hour urinary copper excretion.* > ê 
Our observations confirm previous reports (in chil- 
dren as well as in adults) that serum copper falls with 
time, as the non-ceruloplasmin bound fraction of 
serum copper returns to normal.' 7’ Twenty four 
hour urinary excretion rises initially, but levels off to 
approximately 50% of the initial values (9-5 to 15 
umol/24 hours) during maintenance treatment. 
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Serial serum zinc and 24 hour urinary zinc 
excretion, however, are not routinely measured. 
The Figure shows that these determinations give 
important complementary information for assessing 
the adequacy of treatment. If copper elimination has 
been effective, the increase in zinc excretion is not 
accompanied by any appreciable increase in copper 
excretion when the patient is challenged by a larger 
dose of p-pencillamine. If the challenge dose steps 
up copper excretion, however, a higher mainte- 
nance dose is indicated. This approach may help to 
improve the effectiveness and thus prevent partial 
failure of the treatment. 

Because of its non-specificity as a chelator, D- 
penicillamine may also affect other biologically 
important metals. Although in clinical use for more 
than 25 years, few data exist about its long term 
effects on the homeostasis of essential trace metals 
other than copper.’ Our findings support a previous 
report claiming the zinc deficiency may occur during 
treatment if urinary excretion exceeds the zinc 
absorption rate,” although this was not substanti- 
ated with balance studies. Some of the known side 
effects of the drug strongly suggest a zinc de- 
ficiency: skin lesions on pressure points, desquama- 
tions, psoriasis like eruptions, delayed wound 
healing, alopecia and sometimes loss of taste acuity, 
glossitis, and stomatitis.'' Some of the toxic effects 
may be attributable to hypersensitivity, others to the 
fact that p-penicillamine is an important anti- 
metabolite of pyridoxine or to its direct action upon 
collagen.'* A few are almost certainly due to zinc 
deficiency and possibly also to deficiencies of other 
essential trace metals. 


We thank Mrs Ingrid Bracke for secretarial help. We also thank 
Professor J Fernandes for reviewing the manuscript. This study was 
supported by the Sophia Foundation for Medical Research. 
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Oral zinc sulphate for Wilson’s disease 
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SUMMARY After initial promotion of copper excretion with p-penicillamine, the effect of oral 
zinc sulphate (3 x 150 mg/day, loading dose; 3 x 100 mg/day, maintenance dose) in two children 
with clinically stable Wilson’s disease was evaluated after completion of three years’ treatment. 
The course, judged by clinical, biochemical, and histological parameters was satisfactory in both. 
The urinary copper concentration reverted to less than 1-26 umol/24 hours; and the serum copper 
concentration decreased further during zinc sulphate treatment. In one child the rise in 24 hour 
urinary copper excretion observed after a challenge dose of pD-penicillamine (+20 mg/kg) 
remained constant throughout the period of observation while the liver copper content fell from 
1460 ug/g dry weight to 890 ug/g dry weight. In the other patient, however, the liver copper 
content as well as the 24 hour urinary copper excretion increased after D-penicillamine challenge 
during the third year of treatment. 

We conclude that zinc sulphate is a low toxic and well tolerated alternative for D-penicillamine. 
The dosage depends, however, on individual factors not yet well understood, and we recommend 
restriction of its use to patients who do not tolerate p-penicillamine well. We suggest monitoring 
of treatment with yearly p-penicillamine challenge and a liver biopsy if liver function 


deteriorates. 


The current treatment for Wilson’s disease is restric- 
tion of copper intake and promotion of urinary 
copper excretion by an oral copper chelating agent, 
D-penicillamine.’ Side effects and toxic reactions 
are frequently observed and are severe enough in a 
few instances to necessitate the stopping of 
treatment.” Moreover, non-compliance is the major 
problem with this life long treatment and may be 
partially due to an aversion to the taste of D- 
penicillamine. 

A different treatment approach—that is, inhibi- 
tion of the gastrointestinal absorption of copper by 
the administration of a copper binding agent has 
been considered. Substances such as carbacrylamide 
and potassium sulphide, however,’ have been unsuc- 
cessful in maintaining negative copper balance. 

The antagonistic action of zinc on copper absorp- 
tion had already been known for years in veterinary 
medicine* when, in 1961, Schouwink described the 
same effect in two patients with Wilson’s disease: 
one of them has been treated successfully for the 
past 25 years with zinc.” ° The observation that large 
doses of zinc can inhibit copper absorption was 
further confirmed in sickle cell patients’ and re- 


cently in a well controlled balance study of five 
patients with Wilson’s disease.” Zinc sulphate may 
thus be considered as a low toxic and safe alternative 
to the classic treatment with p-penicillamine in 
patients unable to tolerate the latter ‘drug. We 
describe our experience with two such children, 
treated for three years with zinc sulphate after 
initially promoting urinary copper excretion with 
D-penicillamine. 


Patients and methods 


The two children were aged 3 and 5 years when 
D-penicillamine treatment was started and 4 and 8 
years, respectively, when zinc sulphate was intro- 
duced. They were in a stable clinical condition— 
Kayser-Fleischer rings, neurologic symptoms, jaun- 
dice and portal hypertension were absent. Patient 2 
presented initially with a chronic active hepatitis- 
like syndrome without splenomegaly, while patient 
| was an asymptomatic sibling of a patient known to 
have Wilson’s disease. On hospital admission both 
patients had raised transaminases. Criteria for di- 
agnosis were: liver copper value greater than 325 
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ug/g dry weight, urinary copper excretion greater 
than 1-26 umol/24 hours before treatment, cerulo- 
plasmin concentration less than 200 mg/l, abnormal 
radiocopper kinetics (no incorporation of “Co in 
ceruloplasmin), and family history in patient 1. 

Serum and 24 hour urine for zinc and copper 
assays as well as liver biopsy specimens were 
collected in metal free containers. All metal analy- 
ses were performed in duplicate by atomic absorp- 
tion spectrophotometry. The intravenous radio- 
copper test was performed according to a modifica- 
tion of a previously described protocol.’ “Cu (half 
life 12-7 hours) was used at a dose of 0-03 mCi 
(6 millirem). The radiocopper studies were approved 
by the hospital ethical committee as the dose was 
low, the half life of the isotope short, and the disease 
potentially fatal. Serum liver function tests were 
carried out at intervals of approximately three 
months. Liver biopsies were examined with trans- 
mission electron microscopy. 

The zinc treatment regimen was oral zinc sulphate 
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with the meals—3 x 150 mg/day initially, followed 
by a maintenance dose of 3 x 100 mg/day (Zn 
SO4.7H20 corresponding to 3X 34 and 3X 22:5 
mg/day of elemental zinc, respectively). During 
challenge tests with D-penicillamine (20 mg/kg), zinc 
treatment was stopped for three days beforehand. 


Results 


The Figure shows the course of serum copper values 
and 24 hour urinary copper excretion throughout 
treatment in both patients. Initially serum copper 
fell after D-penicillamine to 4-4 umol/] and 3 mol/l 
respectively and decreased further during oral zinc 
sulphate treatment. 24 hour urinary copper excre- 
tion was raised at diagnosis. It increased (as ex- 
pected) during D-penicillamine treatment, but after 
this was stopped returned to normal values for 
patients with liver diseases (less than 1-26 umol/ 
24 hours) when the oral zinc sulphate regimen was 
reinstituted. 


Patient 2 
`s- ---0 Patient | 


Zinc sulphate 


2 3 4 


Serum copper and 24 hour urinary copper excretion during D-penicillamine and zinc sulphate treatment in two 


= 0-0157 mol/24 hours. 
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Table Urinary copper (Cu) and zinc (Zn) excretion after a 
challenge dose D-penicillamine 

Saat trie caesar ne cs 
Time since start Patient 1 
of zinc treatment — - - - - - 
Zn (umol/ Cu (umol! Zn (umol)! Cu (umol! 


Patient 2 








(months) 
24 hrs) 24 hrs) 24 hrs) 24 hrs) 
ESAE E eee 
3 31-5 3-9 32-1 3-1 
I5 33-7 5-4 26-5 5-0 
21 67-3 3-1 29-1 5-5 
39 48-2 3-3 56-6 15-1 





Conversion—SI to traditional units: zinc 1 umol/24 hours = 65-4 ug/24 hours 
copper 1 umol/24 hours = 63-6 ug/24 hours. 


The liver function tests (for example, transami- 
nases) became normal after the initial treatment 
with D-penicillamine and have remained so for the 
past three years on zinc sulphate treatment. The 
Table shows the effect of a challenge dose of 
D-penicillamine on 24 hour urinary copper excretion 
after 3, 15, 27, and 39 months of zinc treatment. 

The resolution rate of intravenously administered 
Cu from the plasma in both patients measured at 
yearly intervals after the start of zinc treatment, 
showed little change and the curves obtained were 
consistent with the absence of copper accumulation. 

Light microscopy initially showed a diffuse steato- 
sis in both patients and a periportal inflammatory 
infiltrate with perilobular fibrosis and hepatocellular 
necrosis in patient 2. Three years after zinc sulphate 
treatment the liver histology was greatly improved 
and in both patients virtually normal. The ultra- 
structural changes (electron microscopy) were still 
characterised by the presence of heterogeneous 
multivesiculated inclusion bodies (lysosomes?) in 
the hepatocytes. The mitochondria showed varied 
shapes and sizes with deterioration of a substantial 
part of the cristae. 

The liver copper content, which was 350 ug/g dry 
weight after initial treatment with D-penicillamine in 
patient 2, rose to 1050 ug/g dry weight after three 
years of zinc sulphate therapy. In patient 1 the liver 
copper content decreased from 1460 ug/g dry weight 
at diagnosis to 890 ug/g dry weight. 

No side effects were observed. 


Discussion 


There is now good evidence that long term zinc 
sulphate treatment can maintain neutral or negative 
copper balance in patients with clinically stable 
Wilson’s disease. Recently, Brewer et alë reported 
that pharmacological doses of oral zinc promoted 
the faecal excretion of copper in patients with 
Wilson’s disease treated with p-penicillamine, pro- 
vided that the previously depleted total body zinc 
was restored. This view is supported by the normal 


liver function tests, by the reversion of the urinary 
copper excretion to normal, and by the maintenance 
of a low serum copper concentration during three 
years of zinc sulphate treatment in both children 
described here. The small but consistent rise in 
urinary copper excretion after a challenge dose of 
D-penicillamine in patient 1 leads to the same 
conclusion. This is further confirmed by the histolo- 
gical course of the disease in both patients and by 
the determination of the liver copper content in 
patient 1. 

The increase in liver copper content observed in 
patient 2, is however, disturbing, and the absence of 
a concomitant increase in the transaminases values 
remains unexplained. This rise may be due to a 
sampling error in the initial biopsy: in fact, such 
errors are not unusual in fibrotic tissue.'? On the 
other hand, the dose of zinc sulphate may not have 
been large enough to prevent some reaccumulation 
of copper in the liver. That this could have occurred 
at the end of three years’ treatment in patient 2 may 
be deduced from the rise observed in 24 hour 
urinary copper excretion after the challenge dose of 
D-penicillamine. It is possible that zinc promotes the 
synthesis of metallothionein, not only in the intesti- 
nal but also in the liver cells. Metallothionein is 
known to have a higher affinity for copper than for 
zinc.'' Any copper escaping the blocking effect of 
zinc on absorption will probably be bound to liver 
metallothionein and this mechanism may tempor- 
arily protect the tissue against the toxic effect of free 
copper, explaining the absence of symptoms 
observed. The quantity of zinc required to block the 
copper absorption adequately has thus to be deter- 
mined individually. 

No previous data on the liver copper content of 
patients with Wilson’s disease treated with zinc 
sulphate are known to us. Nevertheless, since 1957 
zinc sulphate has been shown to maintain a negative 
copper balance and a satisfactory clinical condition 
in several patients in the Netherlands. It can 
therefore be considered as a low toxic, low cost, and 
safe alternative to p-penicillamine, provided the 
dosage is adjusted to individual needs. The effect of 
a low copper diet and of a specific zinc dose on the 
individual copper absorption are still poorly under- 
stood at present. As long as zinc sulphate has not 
been proved effective in all patients, we suggest that 
it is prescribed only if p-penicillamine is either not 
tolerated or not available. We recommend a chal- 
lenge with a test dose of p-pencillamine every 12 
months and that the maintenance dose of zinc 
sulphate should be adjusted according to the result. 
In case of doubt a liver biopsy is indicated. As yet 
there is no clinical experience with zinc treatment in 
acutely ill patients with Wilson’s disease. 


We thank Mrs Ingrid Luijendijk for the copper and zinc determina- 
tions, Dr C J A Van den Hamer for the intravenous radiocopper- 
test and Mrs Ingrid Bracke for secretarial help. We also thank 
Professor J Fernandes for reviewing the manuscript, and Mrs E 
Konig for reviewing the language. This study was supported by the 
Sophia Foundation for Medical Research. 
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SUMMARY Serum folate and vitamin Bız concentrations in early pregnancy were compared for 
32 mothers with pregnancies affected by neural tube defects and 395 randomly selected pregnant 
control women from the same maternity hospitals. No significant differences were found between 
the affected mothers and the controls in the median values and frequency distributions of either 
vitamin. Sixteen of the samples from mothers whose infants had neural tube defects were taken 
between 9 and 13 weeks’ gestation and 11 of these had both serum folate and vitamin B,> 
concentrations within the normal ranges for our laboratory. These findings are discussed in 
relation to the concept of folate deficiency as a major factor in the aetiology of neural tube 


defects. 


There is currently much interest in the possible role 
of vitamin deficiencies in the aetiology of neural 
tube defects. This follows two recent studies which 
indicated that periconceptional supplementation 
with a multivitamin, multimineral preparation con- 
taining folic acid! and with folic acid alone? may 
reduce the risk of recurrence of neural tube defects. 
Because of difficulties in interpreting the findings of 
these intervention studies a randomised clinical trial 
began in the Dublin maternity hospitals in 1981, and 
a similar trial is now being carried out by the 
Medical Research Council of the United Kingdom 
to determine whether periconceptional supple- 
mentation with multivitamins and multiminerals or 
folic acid reduces the risk of recurrence of this 
malformation. These intervention studies! ? fol- 
lowed an earlier report of an association between 
the birth of a baby with a neural tube defect and low 
concentrations of some vitamins, notably folic acid, 
vitamin C,* and vitamin B,,* in the mother’s blood 
in early pregnancy. These findings, however, were 
based on only six cases of neural tube defect. 
We describe a study using serum samples col- 
lected from nearly 18 000 women in early pregnancy 
as a routine rubella antibody screen. Pregnancies 
resulting in infants with a neural tube defect were 
identified and maternal serum folate and vitamin 
B)2 concentrations were compared between affected 
pregnancies and randomly selected controls. 
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Materials and methods 


When a mother first attends the antenatal clinic in 
the Dublin maternity hospitals a serum sample for 
rubella antibody screening is routinely taken unless 
there is previous serological evidence that she is 
already immune. Serum samples are separated after 
collection of blood specimens in each of the hospi- 
tals and forwarded to the Virus Reference Labora- 
tory, University College Dublin where they are 
consecutively numbered on arrival and either tested 
for rubella antibody within 24 hours of the time of 
taking the sample or stored at —20°C until tested. At 
no stage does any sample remain at room tempera- 
ture for more than 24 hours. After analysis any 
remaining serum is stored at —20°C for 10 months. 
For this study all serum samples (17 861) from three 
of the four major Dublin maternity hospitals which 
were tested for rubella antibody during a defined 
two year period (Table 1) were made available by 
the Virus Reference Laboratory. These samples 
related to births occurring during the period 1981 to 
mid-1983 approximately. As the case finding and 
sample analysis were carried out during the first half 
of 1983 it was not possible for us to obtain complete 
lists of births of infants with neural tube defects 
during this period and so we confined our search for 
affected infants to those born during 1981 and 1982. 
In early 1983 the names and addresses of 116 


~ 
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Table 1 Details of sample collection of mothers whose pregnancies were affected by neural tube defects (NTD) 
and controls by hospital 


eee _____ a e 








Hospital Sample collection period Total no of No of NTD No of 
specimens in specimens controls 
sampling period obtained sampled 

l 26 Sep 1980-29 Oct 1982 8.233 l6 182 

2 23 Sep 1980-22 Sep 1982 8.617 14 193 

3 1 Aug 1981-26 Mar 1982 1,011 2 20) 

All hospitals 17.801 32 395 
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mothers who had delivered babies with neural tube 
defects in the three study hospitals during 1981-2 
were available to us. Only two of 20 affected infants 
were traced in the rubella sample lists for hospital 3 
because the lists were incomplete and spanned a 
period of only eight months (Table 1). Of the 96 
mothers whose babies had neural tube defect in 
hospitals 1 and 2, 45 did not have a rubella sample 
taken during the study pregnancy because serologi- 
cal evidence was available of immunity in a previous 
pregnancy; 41 mothers had a rubella sample taken 
but in four this was taken before the sample 
collection period for our study. In the initial search 
for samples it seemed that the remaining 10 mothers 
had not had a rubella sample taken because they 
were not traced in the rubella lists. A subsequent 
detailed recheck showed that all 10 had had a 
rubella sample and were missed because of linkage 
failures between the two lists, usually due to changes 
or inaccuracies in names or addresses, or both. 
These mothers were not included in the serum 
analysis because a year had elapsed since the 
analysis of the main study samples. Serum samples 
from 39 mothers (37 from hospitals 1 and 2 and two 
from hospital 3) whose pregnancies had resulted in 
infants with a neural tube defect were identified for 
assay but on further examination two of the 18 in 
hospital 1 and five of the 19 in hospital 2 were 
excluded for the following reasons: incorrect di- 
agnosis (three); rubella sample not taken during the 
affected pregnancy (two); and insufficient serum for 


analysis (two). Thus, 32 specimens obtained from 
the rubella serum banks were suitable for analysis 
and these related to 16 cases of anencephalus, 15 
cases of spina bifida, and one case of encephalo- 
coele. A control group was selected by taking a 
random sample of all rubella serum samples for the 
same time period for each hospital using the 
sequential sample numbering system of the Virus 
Reference Laboratory. Approximately 10 controls 
were selected for each of the 39 infants having a 
neural tube defect for which a serum sample was 
originally traced (Table 1). A check of the controls 
against the lists of neural tube defect cases for the 
period 1981 to mid-1983 confirmed that none were 
included in the controls. During relocation and 
selection for the study all samples were maintained 
at —20°C and were thawed only at the time of 
analysis. Ascorbic acid was not added to specimens 
because of its adverse effects on vitamin Bı2 
estimation. We were aware of the possibility that 
some folate might have been lost from serum during 
the handling necessary for rubella analysis and 
subsequent long term storage, since this has been 
reported to occur in samples not containing ascorbic 
acid, however, such deterioration would be likely 
to occur equally among control and neural tube 
defect samples. Both folate and vitamin B; concen- 
trations in serum samples were estimated using 
established microbiological assays based on the 
growth of chloramphenicol resistant Lactobacillus 
casei? and L leichmanii’ for the respective vitamins. 


Table 2 Serum folate and vitamin B,> concentrations for control and study groups for combined hospitals 
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Group No of Range Median First Third 
causes quartile quartile 
Serum folate { Control 384 0-6-20 3-4 2-2 O-R 
(ng/ml) | Study 32 1-0-20 3-4 2-2 6-4 
Serum vitamin Bı? | Control 363 75-1000 ZIT 223 300 
(pg/ml) | Study 28 175-600 297 ate 300) 
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Results 


An analysis of the combined results from all 
hospitals is presented in Table 2. The range of 
values incorporates the full sensitivity range of the 
assays. The maximum values given (20 ng/ml for 
folates and 1000 pg/ml for vitamin B,>) are the 
upper limits of sensitivity of the assay systems using 
standard amounts of serum. No attempt was made 
to dilute serum to obtain values above these upper 
limits. As the presence of a few very high values 
resulted in a skewed distribution, the median (rather 
than the mean) and the first and third quartile values 
are given. There were no significant differences 
between the study group and the control group. The 
median and the first and third quartile values of both 
serum folate and serum vitamin B,» were similar for 
the neural tube defect group and the controls 
(Table 2). 

To analyse the frequency distributions, the data 
were subclassified as follows: 0 to 2 ng/ml; 2-01 to 
2-7 ng/ml; and 2-71 to 20 ng/ml—based on defici- 
ency, possible deficiency, and sufficiency ranges for 
serum folate in our laboratory, and 0 to 150 pg/ml; 
151 to 250 pg/ml; and 251 to 1000 pg/ml based on a 
similar classification for serum vitamin B2 (Table 
3). Using the y* test, there were no significant 
differences between the control and the study 
groups in serum folate or serum vitamin B,> 
concentrations although the vitamin B> values 
tended to be higher in the study group (Table 3). 
None of the study group and only six of the controls 
had a serum folate value less than 1 ng/ml. Some 
21-9% of samples from the neural tube defect group 
and 22-8% of control samples were deficient in 
either folate or vitamin B>. Some 43-8% of study 
group samples, however, and 35-7% of controls had 
sufficient serum concentrations of both folate and 
vitamin B,> (serum folate greater than 2-7 ng/ml and 


Table 3 Distribution of serum folate and vitamin B, 
concentrations in study and control groups 





Control group Study group 





No (%) No (%) 

Serum folate A 

0-2-0 ng/ml 74 (19-3) 7 (21-9) 
2-01-2-7 ng/ml 65 (16-9) 4 (12-5) 
2-71-highest 245 (63-8) 21 (65-6) 
Total 384 (100) 32 (100) 
Serum vitamin By 

0-150 pg/ml 23 (6-3) 0 (0) 
151-250 pg/ml 118 (32-5) 10 (35-7) 
251-highest 222 (61-2) I8 (64-3) 
Total 363 (100) 28 (100) 


” for folate=0-47,; P>0-70; not significant. 
x“ for vitamin B)=1-90; P>0-25; not significant. 
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Figure Serum folate concentrations in 32 mothers whose 
pregnancies were affected by neutral tube defect by week 
of gestation. 


Figures refer to case numbers mentioned in text. 


serum vitamin B, greater than 250 pg/ml). The data 
were further analysed for each hospital separately 
(not shown) and again no significant differences 
were found between the groups. 

Serum folate values are plotted for the study 
group by week of gestation at the time of the blood 
test (Figure). It can be seen that 16 samples were 
taken between 9 and 13 weeks’ gestation, and 14 
were within the sufficiency range of our laboratory 
(greater than 2-7 ng/ml). In three cases (17, 29, and 
30) vitamin B, values were less than 250 pg/ml. 
Thus, 11 samples taken within the first 13 weeks of 
pregnancy had both serum folate and vitamin B,» 
values within normal ranges. 

The data for the study group mothers were also 
examined with respect to the type of neural tube 
defect, since an earlier report? indicated that low 
serum vitamin B; concentrations might be associ- 
ated with anencephaly. The median, first, and third 
quartiles for serum vitamin B,» values of 14 mothers 
whose infants had spina bifida were 300 pg/ml, 225 
pg/ml, and 395 pg/ml respectively. Corresponding 
values for 13 mothers whose infants had an- 
encephaly were 300 pg/ml, 215 pg/ml, and 410 


‘pg/ml. One mother whose infant had encephalo- 
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coele had a serum vitamin Bj» value of 212 pg/ml. 
No significant differences were found between these 
groups. Similarly no differences were found in the 
serum folate values in relation to the type of neural 
tube defect. 


Discussion 


It has been suggested that maternal nutritional 
status, particularly with reference to folic acid, plays 
a part in the aetiology of neural tube defects.'? If 
deficiency of a nutrient is involved it might be 
reflected in a low serum status for that particular 
nutrient before or during the affected pregnancy. 
The relatively low prevalence at birth of the defect, 
however, makes a prospective study in this area a 
daunting task. As a result prospective studies that 
have examined the role of nutritional factors have 
been based on very small numbers of pregnancies 
affected by neural tube defects.* ? ® ° 

Because our study was based on serum samples 
collected routinely for rubella antibody screening 
between 1980 and 1982, we were able to trace 
samples for 32 pregnancies affected by neural tube 
defects. We decided as a priority to estimate serum 
values of two previously implicated vitamins, folic 
acid? °? and vitamin B,>.* Since the serial identifica- 
tion numbers of the serum banks used in this study 
are based only on the order of presentation of a 
mother for rubella testing it was considered that a 
random sample of these specimens would provide an 
unbiased control group. No significant differences 
were found in the serum folate or vitamin Bj 
concentrations between the mothers of infants with 
neural tube defects and the controls. 

The relatively high prevalence of folate deficiency 
in the total study population may be due to several 
factors. As already mentioned some folate may have 
been lost from serum stored without ascorbic acid. 
The main objective of this study, however, was a 
comparison of sera from mothers with neural tube 
defect pregnancies with controls rather than an 
evaluation of absolute folate values in serum. The 
method of selection of controls from the same time 
period makes it likely that deterioration, if it 
occurred, would be similar in both groups. Another 
possibility may be the increased prevalence of folate 
deficiency among pregnant women in general. Hall® 
reported that six per cent of pregnant women 
attending their first antenatal clinic had serum folate 
concentrations less than 2-9 ng/ml, but the defici- 
ency range was not given. Serum folate values fall 
during pregnancy!” with the most rapid decline 
occurring between 12 and 20 weeks’ gestation,'' and 
low serum folates have been reported in up to 50% 
of women in the late stages of pregnancy." Serum 


vitamin Bı values also decrease throughout 
pregnancy,!” !? and values of less than 150 pg/ml 
have been recorded in 14% to 28% of mothers by 
the third trimester. The incidence of folate de- 
ficiency in pregnancy may be higher in Dublin than 
elsewhere, but a comparison between studies is 
difficult because of laboratory differences in 
measuring folates. 

Blood concentrations of various vitamins have 
been measured in women during pregnancies 
affected by neural tube defects.2 + '’ Smithells and 
his colleagues? found significantly lower mean red 
cell folates during the first trimester in six mothers 
with affected pregnancies compared with a control 
group. The mean serum folate concentration in the 
study group was also lower, but the difference was 
not statistically significant. In a study by Laurence et 
al? mothers who had previously had an infant 
affected by neural tube defect were randomised to 
receive either folic acid or a placebo. The mean red 
cell folate concentration during the second month of 
pregnancy of six women with a recurrence of neural 
tube defect was lower than the mean of a placebo 
group, but not significantly so. Low red cell folate 
independent of low serum folate might imply either 
vitamin Bı deficiency or some deficiency in cellular 
uptake mechanisms. Indeed, vitamin Bı? values 
were low or marginally low in three of six mothers of 
infants suffering a neural tube defect in the Smithells 
study” and in five of the six samples in the Laurence 
study.” The sixth sample in the Laurence study with 
normal concentrations of vitamin B,> had a very low 
red cell folate value, but also had the lowest serum 
folate of the group. In the Smithells study* the 
serum vitamin B,» concentrations of the mothers of 
three anencephalic babies were very low when 
compared with two cases of spina bifida and with a 
control group. The associations between low blood 
folate and vitamin B,> concentrations and neural 
tube defects reported in these studies are based on 
small numbers of cases and are, therefore, question- 
able. In an unselected series Hall’ found no 
difference in the mean serum folate value at the first 
antenatal clinic between nine mothers whose preg- 
nancies resulted in babies with a neural tube defect 
and the total study population of 2949 mothers. In 
our study, 32 samples from mothers with affected 
babies did not differ in respect of serum folate and 
vitamin Bı values from a group of randomly 
selected controls for the same time period. Our 
results therefore are in agreement with those of 
Smithells ef al’ and Hall’ in respect of serum folate 
values. A possible association between vitamin B;> 
deficiency and anencephaly* was not confirmed in 
this study. Assuming vitamin Bı sufficiency, red 
cell folate rather than serum folate taken during 
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early pregnancy, may be a better reflection of folate 
status at the time of neural tube closure. Unfortu- 
nately, an estimation of red cell folates could not be 
done in this study. Nevertheless, the presence of 
normal serum values of folate and vitamin B,> in so 
many of these study group samples so soon after 
detective closure of the neural tube suggests that this 
event can take place in the presence of normal 
circulating values of these vitamins. 

If folate deficiency is an important factor in the 
aetiology of neural tube defects how can our 
findings be explained? We cannot assume that the 
32 mothers of babies with this disorder included in 
our study are representative of the total group of 
neural tube defect pregnancies occurring in the 
hospitals during the study period. The mothers with 
affected infants not included might have had lower 
serum vitamin values than the study mothers but this 
cannot be ascertained. It is theoretically possible 
that a comparison between all of the mothers with 
babies affected by neural tube defects and the 
control group might have shown lower vitamin 
values in the former group. 

The possibility that the study mothers may have 
been on folate supplements before the date of the 
rubella sample was considered. Although we pre- 
sumed that this might have been the reason for the 
high serum folate concentrations of cases 3, 9, 21, 
and 25 in the Figure, examination of the hospital 
charts showed evidence of supplementation in only 
one case (25). Iron and vitamin supplementation is 
usually started at the first antenatal clinic and the 
hospital charts confirmed that the rubella test had 
been taken at this visit for all but two of these 
mothers. Should supplementation before the test be 
a confounding factor we cannot see that it would 
have been more common among the study mothers 
than the controls. 

Alterations of dietary habits to high or low folate 
intake are reflected initially in changing serum folate 
values.'* © A selective improvement in diet, how- 
ever, before and after conception by the study 
mothers compared with controls seems unlikely. 
Day to day variations in serum folate may occur in a 
particular subject. On a reasonably similar diet over 
a period of time, however, the serum folate concen- 
trations of an individual are unlikely to fluctuate 
dramatically between deficiency and sufficiency 
ranges (Ek, J, personal communication). It is 
unlikely, therefore, that all or most of the study 
mothers with normal serum folate concentrations at 
9 to 13 weeks’ gestation could have had deficient 
values at 5 weeks’ gestation. 

This study raises questons about the role of folate 
deficiency in the aetiology of neural tube defects. 
Although the findings must be interpreted with 


caution they support the view that folate deficiency 
may be neither the main nor the sole cause of neural 
tube defects,'° and they are also consistent with the 
possibility that folate deficiency may not play a part 
in the aetiology of these malformations.” ° Deficient 
red cell folate concentrations in association with 
normal serum folate values imply diminished uptake 
of folate into tissues, either due to vitamin B,> 
deficiency or to some other uptake or transport 
process. Our finding of similar serum concentrations 
of vitamin Bp among the study mothers and 
controls suggests that if folate is involved the 
association may not be deficiency in the conven- 
tional sense, and maternal blood values of the 
vitamin may not reflect availability to the fetus. 
Further basic experimental work on maternal trans- 
fer and fetal uptake and transport of these vitamins 
is required. In addition, our results emphasise the 
importance of the randomised trials now underway 
in Dublin and in Britain to establish whether 
supplementation with folate or a multivitamin 
preparation can prevent the recurrence of neural 
tube defects. 


We are grateful to Dr Ian Dalrymple and Dr George Henry. 
Rotunda Hospital, Dr Niall Duignan, Coombe Hospital, Dr Tom 
Hanratty, St James's Hospital, and Miss Catherine Brennan, 
Department of Medical Microbiology, University College Dublin 
for their cooperation. 
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Short reports 


Rectal examination and acute appendicitis 


A P DICKSON AND G A MACKINLAY 
Royal Hospital for Sick Children, Edinburgh 





SUMMARY A correct diagnosis of acute appendicitis 
was made in 90% of 103 children on the basis of 
history and abdominal findings. Preoperative rectal 
examination altered management only twice, and 
postoperatively was a poor indicator of pelvic sepsis. 





The importance of rectal examination in the assess- 
ment of patients with possible acute appendicitis is 
always emphasised in surgical teaching. The practice 
of performing this examination on patients before 
discharge home after appendicectomy in order to 
detect pelvic sepsis is also common. The examina- 
tion is upsetting for children, however, and the 
value of information gained both before operation 
and on hospital discharge is unclear. This study was 
performed to assess the value of rectal examination 
and the discomfort it causes. 


Patients and methods 


Children aged less than 14 years were studied 
prospectively over a period of three years in various 
hospitals. Those presenting with possible acute 
appendicitis were examined per rectum after admis- 
sion to hospital. Findings were grouped under the 
following headings: 

(1) Tenderness to right or anteriorly; 

(2) The presence of a swelling or a mass; 

(3) Findings considered more important than 

abdominal signs. 
The final diagnosis of appendicitis was based on the 
histology of the resected appendix. The diagnosis of 
non-appendicitis was based on (a) the histology of 
the appendix, on patients who underwent surgery, 
(b) the spontaneous resolution of symptoms without 
treatment, and (c) the identification of other specific 
conditions. 

Patients who had undergone appendicectomy 
were examined again on the day they were deemed 
fit for discharge home. Findings were again grouped 
under the headings: 

(1) Tenderness, 


666 


(2) Masses, 

(3) Any findings that changed the decision re- 
garding the discharge of the patient. 

When the exmaination was performed, both at 
the time of initial assessment and at the time of 
discharge home, an attempt was always made to 
ditferentiate between abnormal internal pain and 
tenderness from the discomfort of the procedure 
itself. The total discomfort each examination caused 
was quantified by observing the child’s reaction to it. 
Patients were recorded as having, 

(a) Mild discomfort (facial grimacing or minor 
crying); 

(b) Severe discomfort (major crying or scream- 
ing); 

(c) Refused the examination. 


Results 


Discomfort. A rectal examination was attempted on 
328 occasions, but proved impossible in five. Eighty 
children experienced severe and 121 minor discom- 
fort during rectal examination at the time of hospital 
admission. At the examination before hospital 
discharge, severe discomfort was found in 34 and 
minor discomfort in 88 children. 


Findings in acute appendicitis. Of the 103 examina- 
tions in children with histologically proved acute 
appendicitis, anterior or right sided tenderness, or 
both, were present in 55 and swelling in six. 
Although in nine children the rectal findings were 
considered more acute than the abdominal, in only 
two children did this alter management. 


Findings in children without appendicitis. Twelve of 
98 children who did not have appendicits had rectal 
tenderness. In one of these, a child with acute 
salpingitis, the tenderness was more acute rectally 
than abdominally. 


Before hospital discharge. One hundred and twenty 
two children were examined before discharge home 
after a mean hospital stay of four days. Anterior 


tenderness was felt in 16, but none was considered 
to have evidence of early abscess formation and all 
were allowed home. Three patients, not among the 
16, later returned with pelvic abscesses. 


Discussion 


Children find a rectal examination unpleasant and 
over a third experienced severe discomfort in this 
study. This is acceptable only if essential informa- 
tion affecting management is obtained. In this 
series, the diagnosis of acute appendicitis in over 
90% of cases was made from the clinical history and 
abdominal examination. In two cases the rectal 
tenderness indicated the correct diagnosis. Rectal 
tenderness was present in 12%, of children who did 
not have acute appendicitis. It seems reasonable, 
therefore, to omit routine rectal examination in 
children in whom the diagnosis of acute appendicitis 
is obvious from the history and abdominal signs. It 
remains essential, however, in those with acute 


Intravenous immunoglobulin for 
thrombocytopenia 


Rectal examination and acute appendicitis 667 


abdominal symptoms but with inconclusive or no 
abdominal signs. Pelvic appendicitis and abscess 
may yield very few abdominal signs. Our results 
show that the examination on discharge home seems 
to be a fruitless exercise; in no patient was any 
information gained that affected the decision 
already made that the child was fit to leave hospital. 

We conclude from this study that: 

(1) Rectal examination is unpleasant for children: 

(2) The diagnosis of acute appendicitis in children 
may be made in over 90% of cases without rectal 
examination; 

(3) When the diagnosis is uncertain a rectal 
examination is sometimes useful to diagnose pelvic 
appendicitis or other pelvic pathology; 

(4) Rectal examination is a very poor early 
indicator of pelvic sepsis after appendicectomy. 


Correspondence to Mr A P Dickson, Surgical Paediatric Depart- 
ment, Western General Hospital, Edinburgh EH4 2XU. 
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neonatal isoimmune 


M DERYCKE, M DREYFUS, J C ROPERT, AND G TCHERNIA 


Departments of Haematology and Neonatology, Hôpital Antoine Béclère, Clamart, France 





SUMMARY An infant with severe, isoimmune 
thrombocytopenia secondary to maternal anti-Pla 1 
immunisation was treated successfully by in- 
travenous gammaglobulin (400 mg/kg per day for 
five days). This treatment compared with Pla | 
negative platelet transfusions is discussed. 





Materno-fetal incompatibilities in the Pla 1 system 
may lead to isoimmune neonatal thrombocytopenia 
and severe bleeding either in utero, during delivery, 
or in the first days of life. This condition is 
associated with a high risk of neonatal mortality or 
neurological sequelae secondary to intracranial 
haemorrhage. 

Apart from performing a caesarean section to 
prevent obstetrical trauma, no preventive treatment 
has been available until recently. Exchange transfu- 
sions or transfusions with Pla 1 negative platelets in 
cases of severe postnatal bleeding or as a preventa- 
tive measure have provided only temporary 
benefit.' Neonatal thrombocytopenia, however, will 


resolve spontaneously over a period of three to four 
weeks, indicating the progressive decrease of mater- 
nal antibodies in the infant’s circulation. 

In over 50% of children with idiopathic throm- 
bocytopenic purpura high dose intravenous gam- 
maglobulin has been shown to increase the platelet 
count to normal values within a short period. This 
treatment has subsequently been used in neonatal 
thrombocytopenia related to maternal idiopathic 
thrombocytopenic purpura. 

We report an infant with isoimmune neonatal 
thrombocytopenia treated with intravenous 
gammaglobulin.” 


Case report 


A 2 hour old boy weighing 2350 g was referred to 
our hospital with thrombocytopenia. He was the 
second child of a 23 year old woman, whose 38 week 
pregnancy, labour, and delivery had been uncompli- 
cated. The mother’s platelet count was normal at 
delivery. Her first born infant, a girl, had been 
thrombocytopenic at birth; this had been attributed 
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to an incompatibility in the Pla 1 system and had 
resolved without any treatment or sequelae. Despite 
this medical history, our patient was delivered 
vaginally. Physical examination of the infant showed 
large bruises on the face as well as diffuse petechiae. 
His Apgar score was 10 and neurological examina- 
tion was normal. Platelet count in a cord blood 
sample was 6X10°/l. Four hours after birth the 
haemoglobin concentration was 16-4 g/dl; white 
blood count was 20-9x10°/1 with 60% leucocytes, 
10% band cells, 25% lymphocytes, 5% monocytes, 
and 2% normoblasts; and platelets were 30x107/1. 
Coagulation studies were normal with fibrinogen 
220 mg/100 ml, activated partial thromboplastin 
time 64/40, prothrombin time 60%, and thrombin 
time 26/15. Direct Coombs’s test performed on new- 
born red blood cells was negative. The bacteriological 
data did not show any evidence of infection, and 
echoencephalography was also normal. 

The infant’s subsequent clinical course was un- 
complicated. There was a moderate jaundice on day 
3 but no visceral, cerebral, or ocular bleeding was 
noted. On day 4, the platelet count was 1410°/, 
and an infusion of pH4 treated immunoglobulin 
(Sandoglobulins, Basel, in 3% saline solution) was 
started at a dose of 400 mg/kg per day, from day 4 to 
day 8 (five days). Infusions were performed over a 
three hour period each day and were well tolerated. 
Correction of thrombocytopenia was noted between 
day 8 and day 10, when the platelet count was 
180x107 (Figure). The patient was discharged on 
day 13; regular follow up during the next two 
months showed that the platelet count remained 
within the normal range. 
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Figure Treatment of neonatal, isoimmune 


thrombocytopenia by high dose intravenous 
gammaglobulin. 
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Immunological results 


The mother’s platelets were Pla 1 negative while the 
father’s and child’s platelets were found to be Pla 1 
positive. The presence of anti-Pla 1 isoimmune 
antibodies in the maternal serum was assayed by a 
radioimmunological Coombs’s test using a panel of 
platelets. The test was positive for the father’s 
platelets, as well as for platelets from two sa Pla 1 
positive control subjects. Control with either auto- 
logous maternal platelets, or platelets from a Pla 1 
negative control subject were negative. The mater- 
nal serum, however, reacted positively with one 
other Pla 1 negative control, due to the presence of 
anti-HLA antibodies. All the tests were performed 
again on platelets treated with chloroquine, and 
were found positive with the Pla 1 positive platelets, 
showing that the anti-platelet antibodies did not 
belong exclusively to HLA antibodies. The direct 
Coombs’s test was not performed for the infant, due 
to the insufficient sample size, and was found to be 
negative after treatment. 


Discussion 


The mechanism by which intravenous gammaglobu- 
lin ‘resolves idiopathic thrombocytopenic purpura is 
still controversial. The two most commonly admit- 
ted hypotheses being: 

(a) A decrease in platelet binding of gammaglo- 
bulin or immune complexes, due to the competition 
between infused gammaglobulin and the immune 
antibodies on the platelet crystallisable fragment 
(Fc) receptor,‘ 

(b) A binding of infused gammaglobulin to the 
crystallisable fragment receptor of the macrophages 
which reduces their effectiveness in phagocytosing 
the gammaglobulin sensitised platelets. 

Compared with other currently available treat- 
ments in isoimmune neonatal thrombocytopenia, 
intravenous gammaglobulin treatment has the fol- 
lowing advantages: 

(1) It may be easily initiated, immediately after 
birth, and seems to be well tolerated in neonates as 
well as in children and adults. pH4 treatment of 
globulin eliminates completely viruses such as 
lymphadenopathy associated virus or hepatitis B 
virus, and no transmission of infectious disease has 
yet been documented with Sandoglobulins. 

(2) The resolution of thrombocytopenia is usually 
rapid, starting 24 to 48 hours after starting treatment 
(but in our case the response was moderately 
delayed) and is sustainable for a period longer than 
a week. We cannot, however, assume that it was not 
a spontaneous resolution, and further similar treat- 
ments will allow us to evaluate a response rate. 
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The effective resolution of thrombocytopenia in 
neonates with isoimmune Pla 1 thrombocytopenia 
suggests that this mode of treatment could be used 
in utero. When the diagnosis is suggested by 
previous family medical history, negative Pla | 
platelets in the mother and low platelet counts on 
fetal blood samples, intravenous gammaglobulin 
infused in the fetus could be an alternative to 
transfusion of Pla 1 negative platelets in utero.” 


References 


' Sitarz AL, Driscoll JM, Wolff JA. Management of isommmune 
thrombocytopenia. Am J Obstet Gynecol 1976,124:39-42. 


> Sidiropoulos D, Straume B. The treatment of neonatal 
isoimmune thrombocytopenia with intravenous immunoglobu- 
lins. Blut 1984:48:383-6. 

è Soulier JP, Patereau C, Drouet J. Platelet indirect radio-active 
Coombs test: its utilization for Pla 1 grouping. Vox Sang 
1975 ;29:253-68. 

* Imbach P. Jungi TW. Possible mechanisms of intravenous 
immunoglobulins treatment in childhood ITP. Blut 1983-46: 
117-24. 

* Daffos F, Forestier F. Muller JY, et al. Prenatal treatment of 
allo-immune thrombocytopenia. Lancet 1984;ii:632. 


Correspondence to Dr M Derycke. Laboratoire d' Hematologic, 
Hopital Antoine Béclére 157, Avenue de la Porte de Trivaux, 


92140 Clamart, France. 


Received 13 March 1985 


Inguinal hernias are common in preterm infants 


G R BOOCOCK AND P J TODD 


Alder Hey Children’s Hospital and Royal Liverpool Children’s Hospital, Liverpool 





SUMMARY The incidence of inguinal hernia was 
compared in term and preterm infants. The risk was 
considerably higher in the preterm group in both 
sexes. No particular complications of preterm birth 
were found to predispose to inguinal hernia. 





Surgical texts indicate an increased risk of inguinal 
hernia in preterm infants. Increasing survival of 
these infants has made this a common problem on 
neonatal units. The risks of hernia complications in 
a frail infant are clear and we felt that a more 
detailed study of the extent of the problem and an 
attempt to define possible predisposing factors 
would be a useful exercise. 


Method 


The population of Liverpool is served by three 
maternity units and two children’s hospitals where 
all surgery is performed. Names of all infants with 
Liverpool addresses born in 1981 who had hernia 
operations under the age of 6 months were obtained 
from surgical registers. Birthweight and gestational 
age were taken from the neonatal records. The 
notes of those born before 36 weeks’ gestation were 
studied to discover any complications of prematurity 
which may have predisposed them to the develop- 
ment of inguinal hernia. The incidence of right, left, 
and bilateral hernias was compared for boys and 
girls of different gestational ages. 


Results 


Sixty five patients were identified, of whom 25 were 
born before 36 weeks’ gestation; 15 of these were of 
very low birthweight, that is less than 1500 g. As 
expected, there was a noticeable sex difference with 
an overall 8:1 predominance of boys. The ratio was 
higher in the preterm group (12:1) but the difference 
between term and preterm groups did not reach 
statistical significance. 

Right sided hernias predominated in term boys 
and bilateral hernias in term girls. The preterm 
group had a preponderance of bilateral hernias in 
both sexes but the number of girls was small. Left 
inguinal hernia alone was unusual. 

The risk of a child developing a hernia and 
requiring Operation before 6 months of age was 
calculated. Relative risks in the different gestational 
groups and the very low birthweight group are 
shown in the Table. 


Table Percentage risk of developing inguinal hernia under 
the age of 6 months in boys and girls at different 
gestational ages and weights 





No of births Hernias % Risk 
Gestational age Boys 5649 35 06 
> 36 wks Girls 5299 5 0-09 
Gestational age Boys 326 23 7 
<36 wks Girls 302 3 l 
Weight Boys 91 13 14 
<1500 g Girls 81 2 2:5 
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The weights of the 25 preterm infants ranged from 
800 to 2550 g (mean 1411 g) and gestation from 27 to 
36 weeks (mean 30-7 weeks). Eight infants had been 
ventilated in the neonatal period for a maximum of 
13 days; two infants had suffered intraventricular 
haemorrhage; and one had received an exchange 
transfusion. None had suffered from necrotising 
enterocolitis or any other abdominal pathology and 
none had developed chronic lung disease. In the 
whole group there were six twins—five boys and one 
girl, but no pairs of twins, although two of a set of 
male triplets were included. 


Discussion 


In this study 39% of all herniotomies under 6 
months of age were carried out on preterm infants. 
We have shown a 10 fold increase in risk in infants 
born before 36 weeks’ gestation and a 20 fold 
increase in very low birthweight infants. This is in 
keeping with the findings of other workers who have 
reported an incidence of up to 30% in very preterm 
infants.’ It seems that larger preterm infants are also 
at risk. There has been disagreement as to whether 
the increased risk applies equally to both sexes—this 
study suggests that this is the case. 

Persistent patency of the processus vaginalis or 
canal of Nuck is considered important in the 
development of inguinal hernia but as it is found in 
over 90% of all newborns? there must be additional 
factors operating in the preterm infant. Keith? has 
suggested laxity of the inguinal ring as a factor. We 
speculated that increased intra-abdominal pressure 
due to problems such as necrotising enterocolitis, 
feed intolerance, or chronic lung disease could be 


important. Our findings did not support this hy- 
pothesis. 

This study confirms that inguinal hernia is a 
common complication in preterm boys. The risks of 
operation in a small infant who may have residual 
lung disease are obvious. For this reason treatment 
is often delayed, especially in areas where there is 
no ready access to specialist paediatric surgeons and 
anaesthetists. Complications, however, such as in- 
carceration and strangulation are especially com- 
mon in young infants and delay may have tragic 
consequences.” It is important that doctors involved 
in the early care and follow up of preterm infants are 
vigilant. We would advise early operation, prefer- 
ably by a specialist paediatric surgeon. If the 
diagnosis is made on the neonatal unit, operation 
before hospital discharge is recommended. 


We express our thanks to Dr R W I Cooke and Dr D C Davidson 
for their help in supplying information. 
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SUMMARY An ll year old girl with retarded growth, 
recurrent infections, bronchiectasis, and normal 
serum immunoglobulin concentrations had a com- 
bined deficit of the IgG, subclass and IgG and IgM 
specific antibodies. Immunoglobulin replacement 
was followed by clinical improvement. The import- 
ance of determining both IgG subclasses and anti- 
body activity in patients with recurrent infections 
and normal serum immunoglobulin values is 
emphasised. 








Normal concentrations of serum immunoglobulins 
in children being evaluated for recurrent infections 
are generally accepted as evidence of intact humoral 
immunity. Immunoglobulin concentrations, how- 
ever, may be normal in the presence of sub- 
class deficiency, as recently described for IgG, 
deficiency’ or antibody deficiency, or both.” We 
describe an 11 year old girl who presented with 
recurrent respiratory tract infections, normal serum 
immunoglobulin concentrations, and a combined 
deficiency of IgG, and specific IgG and IgM 
antibodies. 


Case Report 


An 11 year old girl was admitted to hospital in 1982 
for immunologic evaluation (Table) because of 
repeated episodes of conjunctivitis, otitis media, 
and pneumonia beginning in the first year of life. 
Sputum cultures had shown pseudomonas and can- 
dida on several occasions during previous hospital 
admissions for pneumonia. 

On this occasion she was below the third centile 
for height and weight and had conjunctivitis and 
clubbing of the fingers. The spleen was palpable 
1 cm below the left costal margin. Chest radiographs 
suggested bilateral bronchiectasis which was con- 
firmed by bronchography. Full blood count and a 
sweat chloride test were normal (Table). The 
patient had low serum IgG, subclass values together 
with a deficiency of antitetanus, anti-Escherichia 
coli specific IgG, and antirabbit red cell IgM 
antibodies. In addition, isohaemagglutinins were 
present in very low titres. Tetanus toxoid booster 
immunisation resulted in only a very low antibody 
response. These findings, together with the data 
indicating normal cell mediated immunity, were 
considered evidence of abnormal humoral immunity 
warranting replacement treatment with standard 


Table Results of immunologic studies at time of diagnosis 








Patient's Normal 
values values’ 
White cell count (x10°/1) 7 5-5-10-8 
Circulating neutrophils (x 10"/1) 3:5 3-7 
Circulating lymphocytes (x 10°/1) 1-8 1-5-4-5 
Serum immunoglobulins (IU/ml): 
IgG 96 88-238 
IgA 60 42-270 
IgM 274 72-323 
Serum IgG subclasses (% of normal 
pooled sera) 
IgG; 150 88-126 
IgG> 20) 36-126 
IgG; 170 17-128 
IgG, 20 5-375 
Salivary IgA Present Present 


Antibody activity 


IgG: antitetanus (ug/ml): Baseline Undetectable Undetectable 


After booster 0-3 2-8 
Anti-Escherichia coli (AU/ml) 0-8 >30 
IgM: isohaemagglutinins*: Anti-A 1/2 >=1/64 

Anti-B 1/2 > 1/64 
Antirabbit red cells Undetectable = 128 


Complement activity (HU/ml): 


Classic pathway 1000 900-1400 
Alternative pathway 32 63-132 
Lymphocytes forming E rosettes (%) 65 50-75 
In vitro lymphocyte response to 
(counts/min) 
Phytohaemagglutinin 58 000 >50 000 
Concanavalin A 12 200 >10 000 
Pokeweed mitogen 5420 = 5000) 





* Blood group O 

t r 7 

Normal values for age according to our laboratory. 
AU=arbitrary units. 
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human serum globulins. Subcutaneous treatment 
with human serum globulins (100 mg/kg per week) 
was started and was followed by a decrease in the 
frequency of infections. Activity of the alternative 
pathway of complement, which was impaired at the 
time of initial evaluation, returned to normal after 
the first few months of replacement treatment, 
as previously reported in patients with agamma- 
globulinaemia.* The serum IgG value also increased 
to 120 IU/ml and the percentage of IgG, became 
normal (45% of normal pooled sera). In addition, 
the titres of antibodies to E coli and tetanus toxoid 
increased from 0-8 to 100 arbitrary U/ml and from 
0-3 to 4 ug/ml, respectively. 


Discussion 


Selective deficiency of IgG subclasses has been 
reported as a cause of recurrent pyogenic infections 
with Haemophilus influenzae, Streptococcus pyogenes, 
and Staphylococcus aureus.” Recently Bass er al! 
reported a case of recurrent meningococcaemia 
associated with low IgG, concentrations, but normal 
values of the total serum immunoglobulin classes. 
The child described here presented with recurrent 
respiratory infections from the first year of life, 
eventually leading to bronchiectasis. Humoral 
immunity, as judged by serum immunoglobulin 
values and secretory IgA, was seemingly normal. 
Determination of IgG subclasses, however, showed 
a low IgG, value. Furthermore, a low specific IgM 
response, as judged by the low isohaemagglutinin 
and antirabbit red cell titres, was observed together 
with a low IgG antitetanus response. IgG anti- 
tetanus antibodies belong mainly to the IgG, sub- 
class.* So called antibody deficiency with normal 
immunoglobulins has been reported in several 
patients,” but simultaneous assessment of IgG 
subclasses has seldom been carried out. Antibodies 
to several antigens have been found to be low in 
many patients with selective subclass deficiency.° 
Together with the present report, these observations 
suggest that ‘antibody deficiency with normal 
immunoglobulins’ and ‘IgG subclass deficiency’ may 
represent Overlapping syndromes. In fact in our 
patient, the IgG, deficiency did not account for the 
antibody deficiency, which included IgM as well as 
antibodies normally belonging to the IgG, subclass. 
These findings emphasise the importance of 
measuring both IgG subclasses and specific antibody 
activity when evaluating humoral immunity. 
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SUMMARY Parents of 50 children with coeliac dis- 
ease were questioned about their knowledge of the 
disorder and the child’s dietary compliance. Twenty 
of 50 parents admitted that compliance was less than 
strict. This correlated with poor knowledge of the 
disease which in turn was related to the family’s 
social status. Membership of the Coeliac Society (23 
of 50) correlated with both parental understanding 
and dietary compliance. Greater emphasis on diet- 
ary compliance and education of parents and 
patients is required. 


Childhood coeliac disease requires a strictly kept 
gluten free diet for initial catch up growth and 
long term health and prevention of nutritional 
deficiencies! and possibly malignancy in later life.* * 
Few dietary studies have been conducted into 
childhood coeliac disease, and none into parent’s 
understanding of the disorder or the effort directed 
towards dietary compliance. 


Patients and methods 


Fifty children (29 girls) with coeliac disease were 
studied at 1-5 to 19 (median 9-9) years of age. The 
diagnosis had been made on the basis of severe villus 
atrophy on jejunal histology and good clinical 
response to a gluten free diet.’ Where these two 
criteria applied no further biopsies were done. 
Patients and parents had been counselled by medical 
and dietetic staff both at diagnosis and at regular 
long term review. 


A questionnaire was given to the parent who 
attended with the patient for clinical review. Ques- 
tions were designed to test knowledge of the disease 
and the gluten free diet, probe attitudes and 
motivation, and determine the degree of dietary 
compliance. The family’s social index” was deter- 
mined from information about parental education, 
work, housing, and family size. A clinical examina- 
tion including measurement of height and weight 
was carried out, blood samples were taken to assess 
nutritional indices, and clinical information was 
abstracted from the patient’s past medical records. 


Results 


Twenty nine families belonged to the registrar 
general’s social class IV or V, 21 to class II or III. 
Only five parents had attained the GCE ordinary 
level examination standard or higher. 


Dietary compliance. Parents were asked whether the 
diet was being kept and were given three options— 
strictly maintained (30 patients); broken regularly or 
sometimes (18); diet kept poorly or ignored (2). 
Dietary compliance was unrelated to the child’s sex 
or current age, age at diagnosis, time since diag- 
nosis, presence of a family history of coeliac disease 
(9 children), or presence of only one parent at home 
(11 families). Before the beginning of this study, 
eight patients had required a ‘compliance’ biopsy 
because of serious doubts about dietary compliance, 
and six of these admitted during the study that 
dietary compliance was still less than strict 
(P<0-07). 


“i 
Mi 


Parental knowledge. This was measured by asking 
the following eight questions and awarding a mark 
for each correct response: (1) spell ‘coeliac’ (correct 
in 16); (2) part of the body principally affected (27); 
(3) effect upon that part (33); (4) does it ‘run in 
families?’ (23); (5) is it a life long disease? (3); (6) 
substance that should be avoided (41); (7) in which 
flours is gluten present? (27); (8) gluten is a 
constituent of fat, carbohydrate, or protein? (8). 
The knowledge score correlated with the social 
index (P<0-0006), but not with sex, age at study or 
at diagnosis, or current height or weight standard 
deviation scores. The parents of eight children who 
had required a ‘compliance’ biopsy, had a score 
between 0 and 4 (P<0-07) (Table 1); the 17 with a 
score of 5 to 8 were each complying strictly with the 
diet (P<0-001) (Table 2). 


Parental attitudes. Sixteen parents thought the 
gluten free diet was relatively easy to maintain——-34 
thought it more difficult (Table 2). It was significant 
that six of eight children who had required a 
‘compliance’ biopsy were in the former group 
(P<0-015). Twenty three parents were members of 
the Coeliac Society and regularly received its 
literature. Membership correlated with the social 
index (P<0-05), knowledge score (P<0-005), and 
dietary compliance (P<0-0001). Twenty four 
parents did not possess a current list of gluten free 
products and had a lower knowledge score (P<0-03) 
(Table 2). 


Gluten free diet. Twenty six parents baked gluten 
free bread, cakes, and biscuits but eight never ate 


Table 1 Knowledge score distribution of 50 parents of 
coeliac patients in relation to ‘compliance’ biopsy (CB) 


Score i 2 3 4 b ó 7 8 
Parents (%) 8 8 20 30 16 8 cn 8 
Not undergoing CB 1 1 3 3 
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gluten free bread. Twenty nine children regularly 
took school meals but only 19 of the parents had 
discussed the diet with the school’s catering staff. 
'When asked, however, about the presence or 
absence of gluten in 14 commonly used foods, the 
percentage of parents answering correctly was as 
follows—spaghetti 70, chocolate 84, semolina 36, 
Cornflakes 90, Weetabix 88, Rice Krispies 84, 
cheese 94, custard 76, potatoes 98, doughnuts 94, 
meringues 86, carrots 98, ail ice-creams 74, all 
potato crisps 86. 


Laboratory findings. Altogether 64-3% whose cur- 
rent weight was less than the 25th centile had an IgG 
value less than 9-7 g/l compared with 26-3% of 
patients whose weights were above this. No other 
laboratory test correlated with knowledge score, 
height or weight centiles, or a ‘compliance’ biopsy. 


Discussion 


Continued gluten ingestion, well recognised in 
adults,> also occurs in childhood coeliac disease. 
Congdon and colleagues® found that only 10 of 32 
children complied with the gluten free diet, that the 
most accurate method of identifying non-compliers, 
apart from biopsy, was by dietary questioning, and 
that this was superior to biochemical tests. We have 
corroborated these findings and shown that 40% of 
patients were not complying with the diet despite 
counselling at the time of diagnosis and at regular 
review appointments. 
Poor dietary compliance, although not associated 
with symptoms or more than slight laboratory 
abnormalities, was closely linked to a poor parental 
knowledge of and attitude to coeliac disease and its 
management. Efforts to improve knowledge of the 
disease from an early stage may improve motivation 
and compliance and membership of the Coeliac 
Society could do likewise. Closer liaison between 
medical and dietetic staff and more discussion of 
dietary details with parents (and patients) is clearly 
necessary. This discussion needs to be at an appropri- 


Table 2 Parental knowledge in relation to aspects of dietary management in coeliac disease 





Knowledge score Parental perception of GFD* 
‘Easy’ ‘More difficult’ 
6 ' ka) 

0-4 

5-8 

‘Compliance’ biopsy 6 2 

P valus <0-02 


*Note the curious 
GFD=gluten free diet; GF=gtuten free. 





Litt GF products Strict compliance with GFD 


Yes No Yes No 


26 24 30 20 
13 20 
17 0 


<0-03 


findings with regard to perception of the diet and ‘compliance’ biopsy. 
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ate level, bearing in mind social class and education. 
It seems inadequate merely to ask whether parents 
are coping well with the diet since there was a 
curious disparity between their perception of the 
diet and their ability to ensure compliance. While 
the proportion of non-compliers has been relatively 
large in this survey, it is important to emphasise the 
comparatively disadvantaged nature of the social 
group. Our findings, therefore, may not be readily 
applicable in other communities where families may 
be more affluent and parents better informed. 
Nonetheless, it is salutory to reflect upon the 
proportion of patients who, in spite of regular 
dietetic counselling, seem unable to comply with the 
diet, the reasons for which seem largely social and 
educational. 
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SUMMARY A case of fatal neonatal infection with 
enteric cytopathogenic human orphan virus (echo- 
virus) type 6 is presented. The measures taken to 
prevent further spread of infection with special 
reference to the use of human normal immunoglo- 
bulin are described. 





Since the 1960s enteric cytopathogenic human orphan 
viruses (echoviruses) have been associated with a 
spectrum of illness in neonates, ranging from milder 
disease through respiratory infections, meningitis, 
‘sepsis’, to fulminant fatal disease. Although type 11 
virus’ predominates, others, including type 6, have 
been implicated.™* 

Outbreaks of infection have occurred in special 
care baby units where the virus has been introduced 
by an infected mother.’ She or other family 
members may? * or may not have symptoms. 

We report a fatal echovirus type 6 infection in a 
neonate and describe measures taken to prevent 
spread in the special care unit including the use of 
human normal immunoglobulin prophylaxis. 


Case report 


A girl weighing 2150 g, born by normal delivery at 


35 weeks’ gestation to a healthy mother, developed 
transient respiratory distress which resolved by the 
third day. Then, fully bottle fed, she was transferred 
to the transitional care ward to be with her mother. 

On day five she became unwell, with suspected 
septicaemia. She was admitted again to the special 
care unit and was treated with broad spectrum 
antibiotics. She continued to deteriorate, required 
ventilation, and developed disseminated intravascu- 
lar coagulation. She was treated with infusions of 
platelets, plasma, and fresh blood, with little re- 
sponse. 

By day seven she was still being ventilated and 
had developed hepatomegaly and ascites. On day 
nine she deteriorated, becoming anuric, severely 
acidotic, and hypotonic. Cranial ultrasound showed 
bilateral intraventricular haemorrhage with ven- 
tricular dilatation and parenchymal extension. She 
died the next day. 


Pathology. At necropsy the findings were those of 
massive haemorrhagic necrosis of liver and adrenals, 
bilateral renal medullary haemorrhage, and bilateral 
intraventricular haemorrhage with extension into 
the brain substance on the right side. Multiple fibrin 
thrombi were present in small pulmonary vessels but 
there was no associated pulmonary haemorrhage or 
infarction. 
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A urine specimen collected three days before 
death and post mortem viral cultures from lungs, 
liver, spleen, kidneys, myocardium, and peritoneal 
fluid all yielded echovirus type 6. No virus was 
isolated from stool specimens or brain tissue. 

Echovirus type 6 was isolated in faeces collected 
from the mother, although neither she nor other 
family members complained of recent illness. No 
maternal blood was available for antibody testing. 


Control of infection. When first admitted to the 
special care baby unit the infant shared a room with 
three other babies. On becoming ill, she was 
transferred to an isolation cubicle on the unit and 
barrier nursed. The other contact infants remained 
well. When echovirus was isolated action was taken 
to contain a possible outbreak. 


Measures taken. 


Other infants 

Stool specimens were taken immediately from all 
babies on the unit and the transitional care ward. 
These were repeated weekly until one month after 
the last positive specimen. 

All contact babies of the infant or mother. 
received a single, intramuscular dose of pooled 
human immunoglobulin (250 mg protein in 1-7 ml: 
Blood Products Laboratory, Elstree) as did all 
babies admitted to the special care unit for one 
month after the last positive specimen. 

The unit was closed to outside referrals and only 
four babies were admitted during the two weeks 
following the infant’s death. 

No babies were transferred to other hospitals, 
although asymptomatic babies were allowed home. 


Mothers. All booked high risk pregnancies were 
transferred to another hospital, so that the only 
admissions to the unit were from unforeseen neo- 
natal problems arising within the hospital. 


Nursing and medical staff. Interchange of staff with 
other units was stopped. Viral culture was not done 
on asymptomatic staff, those becoming ill were sent 
home until they were asymptomatic and current 
enterovirus infection had been excluded. 


Results 


Forty six infants were investigated for enterovirus 
excretion. No echovirus type 6 was recovered, nor 
did any infant develop illness attributable to entero- 
virus infection. 

Echovirus type 20 was isolated from stool speci- 
mens of healthy preterm twins. None of their family 


had been unwell nor was the virus isolated from 
their mother. No other enteroviruses were isolated 
from any other babies in the special care baby unit. 

Echo virus type 6 was isolated in a stool specimen 
from a nurse who developed an influenza-like illness 
10 days after nursing the baby. A further specimen 
taken three weeks later was negative, and she 
returned to work. A physician and three nurses had 
short illnesses with fever and diarrhoea, stool 
samples were negative. The ward remained closed 
to outside admissions for two weeks, only reopening 
when no further cases occurred and no asympto- 
matic excretors were found. 


Discussion 


Enterovirus infection was first suspected and barrier 
nursing was immediately instituted because of the 
time of onset and severity of the illness. The clinical 
course and necropsy findings’ * supported this 
diagnosis, although virological confirmation was not 
obtained until the day of the infant’s death and 
serotyping for another three days. The early findings 
made us suspect an echovirus type 11 infection, but 
although we had previously isolated this virus from 
clinical specimens the prevalent enterovirus in 
Bristol before this infant’s death had been type 6, 
which has* more rarely been implicated in identical 
disease. Recently there were two cases of echovirus 
type 7 in Bristol, causing similar fatal illness. 

In view of the experience of others*® with 
outbreaks of echovirus type 11 within a special care 
baby unit, we felt that normal human immunoglobu- 
lin should be given to all contact infants. On 
identification of a type 6 virus we still felt that 
extreme caution should be exercised to prevent an 
outbreak in the unit. 

Over the past two years we have seen that the 
echovirus most prevalent in our community (1983— 
echovirus type 6; 1984—type 7) has caused fatal 
neonatal infections. Since absence of maternal 
neutralising antibody is related to severe infection in 
babies and since with echovirus type 11 this may be 
prevented by injections of antibody, present in 
normal immunoglobulin,® the use of normal im- 
munoglobulin prophylaxis in other infants in the 
special care unit seems justified when preliminary 
laboratory results, or even strong clinical and 
epidemiological factors suggest enterovirus infec- 
tion. 

The batch of immunoglobulin used contained satis- 
factory levels of antibody against echovirus type 6 
(Table) and it is recommended that new batches are 
checked for antibody against enteroviruses present in 
the community that season, particularly if these sero- 
types are known to cause severe neonatal disease. 
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Table Enterovirus neutralising antibody titres of 
immunoglobulin batch (GG 219) used 








Virus (100 TCD 50) Thre 

Echovirus type 6 1/64 
type lI 1/32 
type 20 1/8 





We wish to thank the many members of the medical, nursing, and 
laboratory staff who helped with this case. 
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SUMMARY Two neonates with spontaneous rupture 
of the bladder and an otherwise normal genitourin- 
ary tract are described. Conservative management 
resulted in complete resolution of the lesion in one 
but the other child died from a coliform septicaemia. 
Necropsy showed a discrete ischaemic lesion in the 
fundus of the bladder. 


Rupture of the bladder in the newborn and secon- 
dary urinary ascites is a well recognised, if uncom- 
mon, complication of obstructive lesions of the 
genitourinary tract.' Spontaneous rupture of the 
bladder in an otherwise normal infant is rare,” and 
previous reports have not suggested a possible 
mechanism. We describe two further cases present- 
ing with urinary ascites and an otherwise normal 
genitourinary system, and suggest that the bladder 
lesion was ischaemic in origin. 


Case reports 


Case 1. A girl (the second twin) weighing 1-46 kg 
was delivered by Kielland’s forceps after the spon- 
taneous onset of labour at 30 weeks’ gestation. The 
pregnancy had been otherwise uneventful. She 
developed severe hyaline membrane disease requir- 
ing mechanical ventilation from birth for 19 days. 
This was complicated by a right sided pneumothorax 


on day three, responding to chest drainage. On day 
10 she became unwell with hypotension, hypoxia, 
and abdominal distension. There was clinical evi- 
dence of a patent ductus arteriosus, with a systolic 
murmur and bounding pulses. Blood cultures subse- 
quently grew Staphylococcus albus. After treatment 
with antibiotics and intravenous indomethacin, 
there was rapid clinical improvement and the 
murmur resolved. The abdominal distension was 
thought to be caused by intestinal obstruction with 
hard faeces, and it resolved after stools were passed. 

At age 24 days she developed abdominal disten- 
sion due to ascites and became oliguric. Biochemical 
analysis of the ascitic fluid compared with plasma 
and urine suggested that the ascitic fluid was urinary 
in origin. (Table). An intravenous urogram was 
normal, but a micturating cystogram showed leak- 
age of urine from the fundus of the bladder. A small 
diverticulum of the bladder was also detected but 
this was not associated with the point of rupture. 


Table Biochemical values for plasma, ascitic fluid, and 
urine taken simultaneously in case 1 on day 25 


Plasma Ascitic fluid Urine 
Sodium (mmol!) 124 119 109 
Potassium (mmol) 40 8-8 19 
Urea (mmol/l) 9-5 20 35. 
Creatinine (umolf) 245 882 1400 
Protein {gD 53 7 5 


y 


Treatment was conservative with paracentesis and 
continuous bladder drainage via a urethral catheter. 
The rupture healed both clinically and radiologically 
after two weeks. Although initial urine culture was 
sterile she subsequently developed colonisation of 
the urine with Staph albus and Escherichia coli but 
this cleared with antibiotic treatment. At the age of 
6 months renal function was normal biochemically 
and radiologically. There was no evidence of any 
diverticulum and there has been no further urine 
infection. 


Case 2. A boy weighing 2-83 kg was delivered by 
Kielland’s forceps with a grossly distended abdomen 
containing 400 ml of sterile, acellular ascitic fluid 
after spontaneous onset of labour at 33 weeks’ 
gestation. Pregnancy had been complicated by 
abdominal pain and reduced fetal movement at 27 
weeks’ and at 31 weeks’ gestation, although a 
cardiotocograph trace at 32 weeks’ was unremark- 
able. Oligohydramnios and a retroplacental clot 
were noted at birth. Serial biochemical analyses 
showed that the ascitic fluid was renal in origin and 
ultrasound scans of the renal tract were normal. He 
remained, however, oliguric, fluid continued to 
accumulate in the abdomen, and the plasma creati- 
nine concentration continued to rise until a urethral 
catheter was passed 56 hours after birth. Thereafter 
his urinary Output and creatinine clearance returned 
to normal and no further fluid accumulated in the 
abdomen. Ventilation was necessary for six days 
from birth because of severe hyaline membrane 
disease, but progress was uneventful until the ninth 
day when he collapsed with fulminating coliform 
septicaemia and died very rapidly. 

A micturating cystogram after death was normal 
and necropsy confirmed that the urinary tract and 
the kidneys were essentially normal. There was a 
very small vestigeal valve-like flap on one side of the 
posterior urethra that was non-obstructive. The 
bladder wall was not trabeculated but there was a 
discrete focal lesion in the muscular wall of the 
fundus of the bladder about 2 mm in diameter. 
Histology of this necrotic area showed a lightly 
calcified healing area of ischaemic muscle that had 
probably allowed urine to leak into the peritoneal 
cavity. There was no overt rupture of the bladder 
architecture, and no sign of inflammatory change 
other than a thick coat of fibrin on the peritoneal 
surface of the bladder and other intraperitoneal 
organs consistent with acute peritonitis. 


Discussion 


Both the babies described have had an atraumatic 
rupture of the fundus of the bladder that manifested 
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itself at a postconceptional age of about 33 weeks. In 
the first the leak developed after a ‘stormy’ period 
during which there were definite episodes of hy- 
poxia and hypotension. No attempt was ever made 
to catheterise the umbilical arteries, to aspirate the 
bladder, or to express the bladder manually. In the 
second patient the obstetric history is consistent with 
fetal hypoxia and the histological appearance of the 
bladder suggests an ischaemic insult. 

In none of the previous cases has the histological 
appearance of the lesion been described, or a 
mechanism for the lesion postulated. No informa- 
tion is available regarding the gestational age or 
weight of two of the six previously published cases 
but four of the six babies of known gestation were 
preterm and it may be that the vascular supply of the 
fundus of the bladder is particularly vulnerable at 
this time. Nor is much known about the clinical 
circumstances surrounding pregnancy and delivery 
in the previously reported cases (although one baby 
was delivered two weeks after the mother had a 
laparotomy for an appendix abscess at 30 weeks’ 
gestation).*’ Any suggestion that the previous cases 
were also due to bladder ischaemia is therefore 
speculative. In three of the four previously reported 
cases where the site of the lesion was identified it 
was fundal in origin, as it was in both our patients. 
The remaining case involved the posterior bladder 
wall. 

The diagnosis of ascites as a cause of abdominal 
distension in neonates is readily made clinically and 
by ultrasound. Establishing the cause of the ascites 
is important for planning further management. 
Useful information may be gained from an analysis 
of the ascitic fluid (Table) because only in urinary 
ascites can the urea and creatinine concentrations of 
the ascitic fluid exceed those of plasma (although, 
because of the back diffusion across the peritoneum, 
these concentrations will be midway between those 
for urine and plasma). An additional point of 
differentiation is that with ascitic fluid of other 
origin the protein concentration is usually much 
higher. The diagnosis of a ruptured bladder can, if 
necessary, be confirmed with a micturating cysto- 
gram. Conservative management of this condition is 
the treatment of choice. The bladder should be 
catheterised to prevent distension and allow healing. 
Paracentesis will reduce abdominal distension and 
allow analysis of the ascitic fluid but need not 
continue once passage of urine through the urinary 
catheter is established. Great care is required to 
ensure correct fluid balance. 

Spontaneous rupture of the bladder in the new- 
born carries a good prognosis provided there are no 
immediate complications and no associated abnor- 
malities. 
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We are grateful to Dr D Scott for information on the histology in 
Case 2. 
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Accident and Emergency Department, Children’s Hospital, Sheffield 





SUMMARY Comparison of child passengers between 
January 1983 and 1984 showed an increased use of 
rear safety restraints after the wearing of front seat 
belts became mandatory. In 1984, however, only 
25% of children were restrained, most commonly in 
a safety seat. 





Method 


During one week in January 1983 and a correspond- 
ing week in 1984, parents arriving at the casualty 
department with their children completed a ques- 
tionnaire about travel safety in their family car. 
Details were obtained about the use of safety 
restraints relating to: the age and number of children 
per family, their usual seating arrangements, the use 
of safety locks on rear car doors, the types of safety 
restraints possessed, the problems of installing and 
using them, and any changes following the act 
enforcing wearing of front seat belts after January 31 
1983. 


Results 


In Sheffield the equivalent of one in four children 
attend a casualty department each year with medi- 
cal, surgical, or traumatic problems, and 70% of 
families possess cars. In the 1983 survey 325 families 
(709 children) completed the questionnaire com- 
pared with 337 families (743 children) in 1984. An 
increased number of families possessed car safety 
restraints in 1984 (114 out of 337 (34%)) compared 
with 1983 (86 out of 325 (27%)) (P<0-05, x°). 
In 114 families using restraints in 1984, only 76 
restrained all children—only 201 restraints were 
available for 237 children. There were 16 redundant 


restraints which children had outgrown, for example 
carrycot straps or rear seat belts inappropriate for 
the toddler. Thus 185 out of 743 children (25%) 
were potentially restrained, based on parental re- 
porting. In the remaining 38 families the young 
children were preferentially restrained. 

Ninety seven of the 114 parents (85%) used the 
restraints regularly—only four expressed difficulties 
sufficient to abandon using these, for example the 
toddler undoing the buckle or restriction of his 
visual field and movement.' The commonest 
restraint in use was the safety seat (age 9 months to 4 
years; weight 9 to 18 kg.) (Table 1). 

In 1983 child proof rear door safety catches were 
used by 39 out of 60 families (65%) who had four 
door cars and children already restrained, compared 
with only 82 out of 169 families (48%) whose 
children lacked restraints (P<0-05, x°). Fifty five of 
the 142 (39%) children aged under 5 years were 
unrestained in the rear of the car. 

In the 1984 survey the larger families used 
restraints less frequently—44% of 64 single child 
families were restrained, 28% of 168 two child 
families, and 11% of 25 families with more than 
three children used restraints. The older the child 
the less rear restraints were used (Table 2). 


Table 1 Type of restraint and number potentially in use 
by 114 families consisting of 237 children (January 1984) 


Type of restraint No 





Carrycot straps ? 


Child Safety Seat 65 
Child Safety Harness 47 
Rear Generation Belt (adjustable for child or adult) 20) 
Rear Adult Belt and Booster Cushion 13 
Rear Adult Belt 38 
Total number of restraints 18S 


Table 2 Percentage of 743 children with restraints in the 
rear car seat in relation to age (January 1984) 








Age group No Percentage restrained in 
(vears) each age group 

<5 153 S8 

S-< 10 199 25 

10-< 15 303 3 

= 15 SS 9 


In 1983, 67% of 239 and in 1984 62% of 233 
parents who did not possess restraints claimed they 
had never considered the subject. Expense was the 
main inhibitory factor for the remainder. 

Information about safety restraints came from 
friends, relatives, magazines or the media—a trend 
documented in 1977.° Several parents mentioned 
their health visitor, but only one mentioned advice 
from the antenatal class. Once parents selected a 
restraint it was very easy to obtain, but 19% of the 
114 using restraints experienced installation difficul- 
ties, especially drilling mounting holes in older cars. 
In hatchback/estate cars the purchase and fitting of a 
space-saver bar was an additional problem. 


Discussion 


Accidents are now an important cause of childhood 
mortality and morbidity and the unrestrained child 
passenger is particularly vulnerable. Accurate mor- 
tality and morbidity statistics for children passengers 
are difficult to obtain, and non-fatal accidents are 
grossly under reported. Thus the effect of a safety 
campaign may be difficult to quantify, except as an 
increased number of restraints in use. 

Parents who wear seat belts themselves are most 
likely to have child restraints.? The increased 
number of families possessing restraints in the 1984 
survey may be a consequence of front seat belt 
legislation in Britain. Parents lacking child restraints 
were those least likely to use rear door locks—a 
simple measure without expense. In these surveys, 
and others,* some parents who restrained infants did 
not use restraints when their child was older. In 
larger families the youngest child was preferentially 
restrained, and reasons for not using the restraint 
subsequently included inconvenience, child resist- 
ance, expense, and difficulty in installing anchorage 
systems. Manufacturers must acknowledge these 
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last two factors,’ and cars manufactured since 
October 1981 have rear anchorage points installed. 
Some parents suggested that all manufacturers 
install rear seat belts, and Parliament has debated 
the appropriate legislation. 

Legislation and health education are the main 
methods of increasing child passenger safety. 
Bergman” suggested legislation had the greater 
potential, the value of health education being 
questioned by many.” °° Pless, however, encour- 
aged doctors to join in multidisciplinary teamwork. 
In 1980 the American Academy of Pediatrics 
launched ‘The First Ride—a Safe Ride’ campaign to 
encourage use of restraints on the neonate’s journey 
home from hospital, and in 1983 extended it to older 
children—Every Ride—a Safe Ride’. 

To ensure that all children in cars are adequately 
protected: 

(1) There should be legislation to provide rear 

seat belts and enforce their use. 

(2) Antenatal health education about 

travel safety should be provided. 

(3) Parents should be required to seat children in 

the car rear, to use rear door safety locks, and 
encourage correct child restraint usage 
throughout childhood. 
The next generation should then automatically 
ensure safety of their offspring in cars. 


infant 


I thank Professor R S Illingworth and Dr C M Illingworth for their 
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Personal practice 


Hysteria 


I GOODYER AND D C TAYLOR 


Department of Child and Adolescent Psychiatry, Royal Manchester Children’s Hospital 


It is common for paediatricians to be faced in 
outpatient clinics with children whose presenting 
complaints cannot be adequately explained on 
organic grounds. Perhaps abdominal pain and 
enuresis form two of the commonest of these 
disorders. A third group of symptoms that leave 
many doctors perplexed are those relating to the 
central nervous system or musculoskeletal system 
which, in the absence of clear cut physical disease, 
are often referred to as hysterical disorders. 

This “diagnosis’ is problematic and risky, and 
many paediatricians are unhappy to consider it 
without further investigation. Some children are 
admitted to hospital for this purpose. A major 
difficulty is the high percentage of organic disorders 
that are discovered at a later date and which are 
then seen to account for the original presenting 
syptoms.! Furthermore, atypical presentations of 
uncommon neurological disease may be thought 
‘hysterical’ by physicians and psychiatrists unfam- 
iliar with neuropsychiatry and neurology.” Given 
the present state of knowledge, it is not surprising 
that assessing a potential case of hysteria remains 
confused and difficult. While guidelines for manage- 
ment have been clearly stated in the published 
reports’ (stopping physical investigations, active 
rehabilitation of the patient, and exploration of any 
underlying ‘pyschiatric disorder) recognising chil- 
dren who may benefit from this sort of management 
is less obvious. 

A number of clinical features have been proposed 
as indicative of hysterical disorder. 

(1) That symptoms do not conform to an under- 
standable pattern of anatomy or physiology. 

(2) Symptoms correspond to the patients’ ‘idea of 
physical illness’. 

(3) The symptoms serve an unconscious need. 

Psychiatrists are asked for opinions when:(a) no 
physical explanation for symptoms has been found; 
(b) possible explanatory models of physical illness 
have been exhausted; and (c) symptoms fail to 
respond to physical treatment. Under these condi- 
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tions psychological models are considered as the 
only alternative explanation for the child’s ‘illness’. 
The criteria for a positive diagnosis of hysteria are 
difficult for the psychiatric amateur to grasp. Infer- 
ences need to be made about a child’s ‘mental state’ 
or assumptions made about unconscious processes. 

The concepts of illness behaviour* and sick role? 
provide a framework for understanding how in- 
dividuals with symptoms may be differentially per- 


- ceived and evaluated by others. The persistence of 


an inappropriate mode of perceiving, evaluating, 
and acting in relation to one’s state of health has 
been referred to as abnormal illness behaviour® and 
may lead an individual into seeing greater benefits 
of sickness over health. A lucid account of the 
definition and usage of these concepts has recently 
been provided.’ 

Abnormal illness behaviour and sick role may-be 
difficult to evaluate, however, once a child is in a 
medical setting,® as hospital environments contain 
an expectation that both these states of affairs will 
be present. Thus, when psychological information 
about hysteria is subjected to careful scrutiny it is 
difficult to discriminate between potential aetiolo- 
gical factors in the unconscious or conscious world 
of the child.? 

The problem is a theoretical and a conceptual one 
which is discussed by Taylor and briefly presented 
here.’° Taylor believes that there is an incorrect 
premise concerning the nature of hysteria, that it is 
never likely to meet criteria that constitute a 
syndrome, and that it is probably better:to see 
hysteria as an enactment of sickness in response to a 
predicament whose presentation is a result of one or 
a number of alterations beyond the child’s control. 

Taylor states that what is required is an under- 
standing that a child is. placed in an impossible 
psychological position through circumstances ex- 
ternal to him, the necessary result of which is 
enacted symptom formation. This condition re- 
quires a response from someone whose explanation 
will not come from a consideration of disease or 


f. 


illness models alone. What sort of conditions give 
rise to an ‘impossible’ predicament? They are likely 
to be drawn from different places, personal or 
family medical illness, changes in social networks, 
school, or family disharmony. They are likely to 
place the child in a position of a psychological last 
stand.’ Being in a ‘predicament’ predisposes to the 
expression of symptoms that descriptively are re- 
ferred to hysteria. In other circumstances the 
ace) eee might have had a different form of 
expression. 

Thus, hysteria will not be easy to establish by 
conventional investigation including a mental state 
examination (many of these children are free of 
formal mental disorder, but need not be). 

Furthermore, being in a predicament cannot 
exclude the possibility of having a disease (a 
structural lesion, for example cerebral tumour) or 
an illness (a recognisable set of signs and symptoms 
for example depression). 

This conceptual framework furthers the under- 
standing that from a descriptive standpoint a child 
may present with a single symptom (for example 
paralysis of a leg, loss of vision), a number of 
symptoms (for example paralysis of a leg, and 
sensory loss, and vague aches and pains) perhaps 
because this is what would be expected of him or her 
in a medical setting—that is symptoms correspond 
to the patients’ idea of the doctors’ idea of physical 
illness. Under these conditions continuing physical 
investigations will confirm to the child that there is 
good reason for enactment because the doctor is 
worried enough to consider him as ‘ill’. The pre- 
dicamentary state of affairs may thus include the 
physician allowing sick role and abnormal illness 
behaviour to flourish in the patient. n 

Does this mean there is a need to reappraise the 
issues from the clinical standpoint? We think so. We 
can be confident that the use of the word hysteria for 
children will not disappear any more than it has for 
adults, despite efforts to be rid of it.1) What the 
paediatrician requires are some guidelines for chil- 
dren who are at ‘predicamentary risk’ and not 
‘critera for a diagnosis of hysteria’. 

In this respect the published reports on child 
psychiatry may be helpful, and in general suggest 
that when a child presents with odd signs and 
symptoms that seem outside anatomical and physio- 
logical understanding the following factors indicate 
a potential enactment of sickness. 


Hysteria 681 


(1) A model of symptom imitation in the child’s 
personal social or family network. 

(2} Recent stressful life events. 

(3) A past history of the same of similar 


symptoms. 

(4) A past psychiatric history in the child. 

This information is relatively easy to establish and 
should suggest that a psychiatric opinion be sought 
to discuss with the physician a possible course of 
action. This principle of early psychiatric liaison has 
been emphasised previously? and may assist in 
evaluating the relative contribution of disease, 
illness, and predicament in cases of suspected 
hysteria. Many ‘predicaments’ including problems 
and difficulties other than hysteria that seem to 
prevent the child’s return to ordinary life have been 
evaluated in this way. This liaison practice operates 
as an adjunct to routine referral methods and is 
proving successful here. Furthermore, it may be the 
first step in preventing a child in a predicament from 
rehearsing enactments of sickness to a degree where 
he or she becomes a permanent dweller in the 
medical world of illness or even disease. 
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Current topic 


Metabolic bone disease in preterm infants 


O G BROOKE AND A LUCAS 
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Cambridge 


‘Osteopenia’ or ‘rickets of prematurity’ is a condi- 
tion or group of conditions resulting in reduced bone 
mineralisation in preterm infants, and leading, in 
severe cases, to frank radiological rickets and 
spontaneous fractures. A recent one day workshop 
- in Cambridge, sponsored by the British Paediatric 
Association’s Nutrition Group, was devoted to this 
disorder. The proceedings are summarised in this 
article. 


Nomenclature 


Metabolic bone disease in extremely preterm infants 
is now a well recognised problem.'~* It has been 
called ‘rickets of prematurity’ and ‘osteopenia’. 
Rickets implies radiological disease at the growing 
ends of the long bones, while osteopenia implies 
under mineralisation. Neither term is ideal for a 
condition that encompasses a variety of disturbances, 
ranging from mild under mineralisation to severe 
bone disease with fractures, and for which the 
aetiology is in dispute. The term rickets has an 
additional disadvantage in that it is often associated 
with vitamin D deficiency, of which there is little 
evidence in most cases of bone disease in preterm 
infants.* > Osteopenia, though not an ideal name, 
seems to have been adopted as a general descriptive 
term for the problem in the published reports. We 
feel, however, that the term ‘metabolic bone disease 
of prematurity’ is better—at least until it has become 
clear whether or not we are dealing with more than 
one pathological entity. The use of the word rickets 
should be reserved for cases in which there are 
definite radiological features of rickets at the ends of 
the long bones. 


Incidence 
The reported incidence varies widely from centre to 


centre.™* © Since there is no general agreement on 
diagnostic criteria, it is impossible to be certain how 


common the problem is and it may well be under 
reported. It is found most often and in its severest 
form in infants of less than 1000 g birthweight, in 
whom frank radiological rickets has been described 
in up to 57% of cases.* Reduced bone mineralisa- 
tion is almost universal in infants of less than 1500 g, 
since they have poor calcium retention for several 
weeks after birth.’”” The problem is deciding when 
what may be regarded as an inevitable event 
becomes pathological, and there are no clear guide- 
lines on this. 


Diagnosis 


Several methods have been used to aftempt to 
quantify demineralisation. Radiological densi- 
tometry is imprecise, since minor radiological 
osteopenia represents major loss of bone mineral. 
More severe degrees of radiological osteopenia are 
easy to recognise but still hard to quantify using 
routine diagnostic radiographs. The best research 
technique is probably photon absorptiometry’? but 
the equipment is expensive and not generally 
available, and the technique gives a measure of bone 
mineral density only, not of total bone mineral 
mass. Despite its limitations, radiography of the 
limbs is reliable for the diagnosis of the marked 
generalised under mineralisation and bone end. 
changes that are characteristic of the various grades 
of metabolic bone disease of prematurity. The 
following classification has been suggested,'! and 
proves satisfactory in practice: 

Grade O-—normal bones; 

Grade I—rarefaction only; 

Grade U—bone end changes (fraying and cupping 
of the metaphysis, subperiosteal new bone forma- . 
tion); 

Grade HI—the above changes, with fractures. 

Metabolic bone disease of prematurity is associ- 
ated with raised plasma alkaline phosphatase 
activity.1* The spread of values in subjects with 
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radiological evidence of bone disease, however, 
overlaps that of infants with radiologically normal 
bones by such a large amount that its diagnostic 
value is limited.” Although measurement of alka- 
line phosphatase activities has been useful in 
epidemiological studies, the most one can say in 
individual patients is that the majority of infants 
with grade II or HI changes have activities greater 
than 1000 IU/l. Thus, alkaline phosphatase values 
provide confirmatory evidence in severe cases, but 
metabolic bone disease of prematurity remains a 
radiological diagnosis in clinical practice. 


Pathogenesis 


(1) Role of vitamin D deficiency. Severe bone disease 
is not prevented by vitamin D intakes as high as 2000 
TU/day,* and occurs in the presence of normal or 
raised plasma concentrations of 25-OH vitamin 
D.* 14 5 Although vitamin D intakes of 800 to 1000 
IU/day may be required to ensure adequate hepatic 
25-hydroxylation and optimum calcium absorption, ‘® 
indicating some immaturity of hepatic vitamin D 
metabolism, there is little evidence that vitamin D 
deficiency is the primary problem. It is possible that 
there may be the occasional very immature infant 
who has deficient renal 1a hydroxylase and hence 
inadequate conversion of 24-OH vitamin D to 
1,24(OH), vitamin D." There is a problem of 
specificity in the assays that have been used for 


1,25(OH)2 vitamin D, but the few studies in which 


this metabolite has been measured have shown it to 
be within the normal adult range or high, rather 
than low.) 18-7 


{2) Substrate deficiency. Probably the main cause of 
metabolic bone disease of prematurity is substrate 
deficiency. The increasing recognition of the disease 
in the last few years coincides with rapidly improv- 
ing survival figures for infants weighing less than 
1000 g whose requirements for calcium and phos- 
phorus are large, and with the common tendency to 
feed such very small infants on breast milk. It is 
evident that unsupplemented breast milk can supply 
only a fraction of the quantity of-calcium and 
phosphorus retained by the fetus during the last 
trimester of pregnancy,*! and there are well 
documented reports of rickets in preterm infants on 
calcium or phosphorus deficient diets.'* * Although 
net calcium absorption by preterm infants is usually 
poor, while phosphate is well absorbed, evidence is 
accumulating that phosphorus deficiency is an im- 
portant factor in bone disease of prematurity. 
Infants fed breast milk may have extremely low 
concentrations of plasma phosphate, but normal or 
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even high concentrations of plasma calcium” *4 and 
raised urinary calcium excretion.’© These findings 
may be explained if one takes into account the 
overriding need for phosphorus for soft tissue 
growth and metabolism in the body. When phos- 
phorus intake is inadequate, plasma reserves fall 
and phosphorus is withdrawn from the skeleton. 
Calcium cannot be used for bone growth in the 
absence of phosphorus and so is lost in the urine. 
When sufficient phosphorus is given to meet soft 
tissue needs, hydroxyapatite can again be formed in 
bone and calcium absorbed from the diet is avidly 
retained, with consequent noticeable reduction in its 
excretion in the urine.” 

Other evidence for a central role of phosphorus 
deficiency is provided by the findings that in infants 
with grade II and HI bone changes, phosphorus 
intake was significantly lower than in infants without 
serious bone disease,» and that the incidence and 
severity of osteopenia in infants of birthweight less 
than 1000 g fed expressed breast milk declined when 
the milk was supplemented with phosphate alone. In 
a multicentre study, the plasma phosphate concen- 
tration was found to be lower and alkaline phospha- 
tase activity higher in infants fed breast milk than in 
those fed formula. It is not possible at present to 
define an independent role of calcium deficiency in 
bone disease of prematurity, though some studies 
suggest that breast fed, preterm infants may benefit 
from both calcium and phosphorus supple- 
mentation.) 

The incidence of bone disease in formula fed 
infants of extremely low birthweight (less than 
1000 g) requires further investigation. In the mul- 
ticentre study cited above, however, infants with 
birthweights under 1200 g, fed solely on a preterm 
formula with twice the phosphorus and calcium 
concentration of human milk, and receiving a high 
intake of vitamin D (more than 1500 IU/day), still 
developed alkaline phosphatase activities greater 
than 1000 [U/l in 30% of cases compared with 66% 
in infants fed banked breast milk. It seems unlikely 
therefore that bone disease in preterm infants will 
be eradicated by these formulas, though its fre- 
quency and severity is likely to be reduced substan- 
tially. 


Other factors 


Information is lacking on the influence of prenatal 
nutrition on the risk of developing bone disease, but 
it is possible that poor placental transfer of calcium 
and phosphorus is a contributing factor, since 
osteopenia has been found to occur more commonly 
after deliveries complicated by pre-eclampsia.” 
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Prophylaxis and treatment 


Severe metabolic bone disease of prematurity with 
‘frank rickets and fractures may well be a prevent- 
able disease. Infants of less than 1000 g birthweight 
are most at risk, and these babies should receive 
phosphorus supplements if fed on breast milk alone. 
It may be sensible to give phosphorus supplements 
to larger infants as well, perhaps up to 1200 g 
birthweight, though the value of routine supple- 
ments for larger, more mature babies is not estab- 
lished. Human milk contains about 15 mg phos- 
phorus per 100 ml in contrast to term formulas 
(about 30 mg per 100 ml) and formulas designed for 
preterm infants (about 40 mg). It is reasonable to 
supplement expressed breast milk sufficiently to 
bring the phosphorus concentration near to that of 
formula milk. Phosphorus can be given as buffered 
sodium phosphate,* added to the milk to give an 
extra 10 to 15 mg phosphorus per 100 mi feed. It is 
suggested that phosphorus supplements are con- 
tinued until the infant reaches 2000 g. It seems 
sensible to supplement breast milk with calcium as 
well, but calcium should never be given alone as a 
long term supplement to breast milk feeds since it 
will be inadequately utilised and there is a risk of 
nephrocalcinosis with the resulting high urinary 
calcium losses. The risk of severe bone disease with 
formula feeding seems low. 

Vitamin D supplementation is recommended at 
1000 IU of vitamin D, per day. There is probably no 
routine place for the use of alfacalcidol. 


Prognosis 


It seems that in most infants with biochemical and 
radiological evidence of osteopenia, associated mor- 
bidity is not clinically evident, and the condition 
seems to be ‘self limiting. A minority, however, 
develop rib fractures and respiratory distress, and 
some very low birthweight, breast milk fed infants 
have been observed to have an acute biochemical 
disturbance comprising profound hypophospha- 
taemia and hypercalcaemia.~ These rare instances 
aside, there is uncertainty as to whether osteopenia 
per se is harmful. Biochemical evidence of rickets 
has been shown to coexist with reduced short term 
linear growth,” and the longer term importance of 
this needs to be investigated. At present, however, 
the planning of intervention policies is hampered by 


“Buffered sodium phosphate is manufactured by Macarthy’s Ltd 
(Dagenham) but it can also be made up as follows: sodium 


phosphate BP 240 g, potassium acid phosphate BPC (1949) 22 g, . 


water to 1 litre, adjusted to pH 7-4 with 0-02% weight in volume of 
disodium cdetate BP. 1 ml of this solution contains 26-6 mg 
phosphorus. 


a lack of information on the clinical outcome of 
infants with asymptomatic osteopenia. — 


We thank Professor J Senterre, Dr D R Fraser, and Dr J C L Shaw 
for their helpful criticism during the preparation of the manuscript. 
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Coagulation disturbances and 


fulminant liver failure 

Sir, 

In this study of one child with fulminant hepatic failure,’ 
time consuming and difficult assays have been used to 
show simultaneously features of intravascular coagulation, 
fibrinolysis and impaired production of factors promoting 
and inhibiting coagulation and fibrinolysis. The authors are 
to be congratulated on the thoroughness of the study, 
which suggests that the regenerative capacity of hepato- 
cytes may be influenced by thrombotic occlusion of the 
intrahepatic microcirculation. 

Their conclusion that the patient’s recovery was due to 
the haemostatic balance they maintained during the first 15 
days in hospital and their more general assertion that the 
prognosis for fulminant hepatic failure may be improved 
by these measures, can hardly be sustained on the basis of 
‘a single case report, albeit backed by five consecutive adult 
patients with fulminant hepatic necrosis (as yet unreported) 
treated consecutively in a related unit. 

It should be noted that death from fulminant hepatic 
failure when treated in a more conventional fashion is not 
invariable in patients whose prothrombin activity is as high 
as 14%. Furthermore the patient’s recovery coincided with 
remission of renal failure which was perhaps the most 
striking feature of his illness and may well have contributed 
to his coma. Leptospirosis does not seem to have been 
excluded as a cause for the boy’s illness, although it could 

explain many of the features. 

' My main concern about the conclusion, however, relates 
to the steps necessary to maintain haemostatic balance. 
This included the infusion of antithrombin II plasmi- 
nogen, fresh frozen plasma, and prothrombin concen- 
trates. No details are given on the preparation of these but 
since they are likely to be plasma derived, do they not 
carry a risk of causing non-A, non-B hepatitis, type A 
hepatitis, or acquired immune deficiency syndrome? 

I am surprised that this article was published in the 
Archives with the above title and conclusion. 


ALEX P Mowat 
King’s College School of Medicine, 
London SES 8RX 


Dr Burghard and co-workers comment: 


Concerning the aetiology of fulminant hepatic failure in 
‘our patient, exhaustive bacteriological and virological 
studies were performed, and leptospirosis, among other 
infections, was excluded. 
Improvement of renal function was related to hepatic 
function returning to normal and complete correction of 
coagulation disturbance. It is unlikely that renal failure was 


the most striking feature of the patient’s clinical condition, 
or that it contributed much to the coma for two reasons: 
the boy became comatose while renal function was only 
moderately decreased, and good metabolic and fluid 
balance were achieved throughout the whole period when 
haemodialysis was necessary. 

No set guidelines are presently available for the treat- 
ment of the coagulation disturbances that occur in fulmi- 
nant hepatic failure, and no controlled trial based on our 
treatment approach has been performed so far. A prospec- 
tive investigation is difficult in respect of the small number 
of cases seen at any centre, and the ethical problems are 
evident, especially in paediatric patients. The same is true 
for many other procedures used in the treatment of 
fulminant hepatic failure on a merely empirical basis. Our 
conclusions are based on the successful treatment of seven 
consecutive patients over a 10 year period, and have been 
published elsewhere.* The mortality rate from fulminant 
hepatic failure with more conservative treatment before 
this time was 100%. Nevertheless, we would agree with Dr 
Mowat that more studies are required to determine the 
exact role of the proposed treatment. 

The risk of serum hepatitis or even acquired immune 
deficiency syndrome is important when the large amounts 
of plasma derivatives—especially fresh frozen plasma—are 
considered. Similar to other aggressive treatment regimens, 
indications must be weighed against the increased risk of 
potential complications. Based on the experiences reported, 
however, it is our opinion that further use is justified. 
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Formula milks for the older infant 

Sir, 

I would like to comment on the recent appearance of a 
milk formula called Progress from Wyeth Laboratories 
which is being marketed as a follow on formula suitable for 
infants from 4 to 6 months onwards. The promotional 


literature quotes two references, a Department of Health 
and Social Security (DHSS): report! and a report from the 
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y 


European Society for Paediatric Gastroenterology and 
Nutrition (ESPGAN) committee on nutrition.? 

I feel that this milk product is undesirable because 
mothers in our area are tending to give it to infants less 
than 4 months old, perhaps in the hope of accelerating 
their development, and despite the recommendation on 
the tin. Further than that, however, I do not think the 
spirit of the DHSS report quoted by the manufacturers 
supports the need for this milk at all. Thus: 

(1) The current DHSS guideline is that an approved 
formula be given up to the age of 6 months and at that 
point it is perfectly safe to change to natural cows’ milk.? 

(2) The report suggests that ‘the use of an approved 
infant formula throughout the first year of life may be an 
advantage’.* This is not suggesting a different formula 
from the infant milk formulas currently available. In fact 
Progress is not an ‘approved’ formula in the sense of the 
report since the sodium content (39 mg%) is in the range of 
normal unmodified cows’ milk of 35 to 90 mg%.° (Maxi- 
mum recommended sodium concentration for approved 
formulas 35 mg%.)° 

(3) No DHSS publication recommends changing from 
an approved infant formula before 6 months of age; and in 
fact the specific recommendation is that an approved 
formula ‘should be available for feeding up to at least the 
age of 6 months’.* According to this DHSS report, 
therefore, a follow on formula that is not approved should 
not be marketed for use from age 4 months onwards. 

It is true that ESPGAN recommend the replacement of 
the starting formula by | a less expensive follow on formula 
et 4 to 6 months of age,’ even though ESPGAN agrees that 
‘after 6 months of age there is scope for different feeding 
regimens. The use of boiled or sterilised cows’ milk or of a 
home made formula based on this is no longer contra- 
indicated.” It should be noted, however, that Progess is 
not less expensive (price to retailer less VAT per 450 g, 
SMA Gold Cap-161:5p; Progress—162p). 

Furthermore, the ESPGAN report points out the 
dangers of a high sodium intake even at 4 to 6 months of 
age, implying that hypernatraemia is still a hazard and the 
development of hypertension a long term risk.® If a 
formula is to be used at all at this age, therefore, it would 
seem preferable to have a sodium content much lower than 
that of cows’ milk as in the approved infant formulas. 

In summary, I think this new milk is both confusing for 
mothers and unnecessary for infants and the identification 
of this fictitional ‘nutritional gap’ by Wyeth Laboratories is 
more likely to promote sales than child health. 
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J F B Dosseror 
Queen Elizabeth Hospital, 
King’s Lynn PE30 4ET 


Statement by the Nutrition Committee of the BPA 


The Nutrition Committee of the British Paediatric Associa- 
tion has recently considered the use of infant formulas by 
the older infant. 

The committee endorses the views expressed in Present 
Day Practice in Infant Feeding 1980' that is‘. . . the change 
from breast or bottle feeding to household milk is not 
advised before about 6 months of age. To continue with 
reconstituted infant formula beyond about 6 months, 
instead of changing to cows’ milk may be beneficial. The 
intake of a sufficient amount of iron and of vitamins A, C, 
and D will then be assured, but when cows’ milk is 
introduced vitamin supplements will be necessary and iron 
deficiency may be a problem’. 

At about 6 months of age, therefore, there are three 
options for the bottle fed baby: 

(a) To continue with the normal infant formula which 
the infant is receiving. These formulas are suitable for 
infants throughout the first year of life. 

(b) To change from infant formula to a ‘follow up milk’. 
Follow up milks, like infant formulas, contain added iron 
and vitamin D. They have no nutritional advantages over 
normal infant formulas. l 

(c) To change from infant formula to pasteurised whole 
cows’ milk; the professional adviser should be confident 
that an adequate supply of iron and vitamin D from other 
sources is ensured. 

Skimmed milk must not be used. Children of this age are 
specifically excluded from recent recommendations con- 
cerning the lowering of dietary fat.” 

In all cases a normal mixed weaning diet should be 
introduced as well. 

There is no legislation specifying the composition of 
infant formulas. Proposals for the composition of infant 
formulas have been published by the United acy 
Department of Health and Ministry of Agriculture? 
by the EEC.’ The EEC documents also contain a proposal 
for the composition of ‘follow up milks’ and uses the 
following description* of infant formulas: ‘intended to 
cover on their own the nutritional requirements of infants 
in good health during the first 4 to 6 months after birth but 
which could be used up to 1 year of age if enriched with 
iron’, follow up milks: ‘intended to form the basic milk 
element i in a diversified diet of infants older than 4 months 
and of young children’. 
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Munchausen’s syndrome and child 
psychiatrists 

Sir, l 

I would like to pick up the comments made by Professor 
Roy Meadow in his very fascinating and important 
overview of the management of Munchausen’s syndrome 
by proxy.! He puts forward a very pertinent question as to 
how it is that relatively few of these cases have been helped 
by the intervention of child psychiatrists. My own view of 
their lack of involvement in the field of child abuse 
generally is as follows: 

(1) Until more recent times when there has been an 
increasing focus on emotional and sexual abuse, most child 
abuse cases seen in this country have been infants or 
preschool children. For a child. psychiatrist to become 
closely involved with very young children usually means 
that he has to work within a paediatric hospital. 

(2) After the pioneering work of the National Society 
for the Prevention of Cruelty to Children’s (NSPCC) 
Special Unit in the 1960s, the model of treatment of child 
abuse, physical abuse, and neglect has come to be located 
in contexts which have a strong social services or NSPCC 
bias. The work of ‘parenting the parents’ who themselves 
have been abused has been focused in these contexts. Care 
proceedings and statutory work supported by paediatric 
focusing on developmental issues has been the norm. 

(3) Munchausen disease by proxy is a diagnosis usually 
made in a paediatric setting, and the deep involvement of a 
paediatrician as described by Professor Meadow certainly 
attests to this. Thus, although the children may be older, 
the same factors hold. 

(4) It is of interest to note that in our recent work with 
sexually abused children? the older children—pre- 
dominantly 11 to 15 years at presentation—are referred, in 
the main, not through paediatricians but by social services 
departments or the police. 

A working team where a child psychiatrist and a 
paediatrician have time for regular psycho-social meetings 
or reviews of their work, means that each will share in 
issues which are their joint concern. I have learnt a 
considerable amount and have also been able to contribute 
through the very close linking of child psychiatrists and 
paediatricians in our own hospital, hence the possibility of 
recognising the syndrome of ‘non-accidental poisoning’ in 
1976.* This is not the case throughout the country and 
there are too few child psychiatrists to enable them to 
share as deeply in the work as we have been able to do 
ourselves. Child psychiatrists appointed to a particular 


area and community have responsibilities towards educa- 
tional services, social services, general practitioners, and 
other community agencies in their area, and inevitably 
paediatric linking can only be a small part of their work. 
Without regular time and contact the subtleties of a 
condition such as Munchausen by proxy will be missed and 
the child psychiatrist will not have a role. 
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ARNON BENTOVIM 
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Apnoea monitors and sudden infant 


death 

Sir, 

Regarding Dr Wright’s criticism’ of the report from the 
Foundation for the Study of Infant Death and the British 
Paediatric Respiratory Group,” Professor Milner has 
additional support for his statement “There are published 
reports of babies dying while attached to a monitor’. In both 
cases the mother, a trained nurse, responded to the monitor 
alarm with cardiopulmonary resuscitation but in one was 
unable to revive the infant’ and in the second the infant 
died on a ventilator 10 hours later.* The monitor did 
respond to apnoea, as it did in Kelly’s experience,” so Dr 
Wright’s contention that ‘There is no recorded instance of 


a death where the alarm failed to detect apnoea’ is correct, 
even if resuscitation was unsuccessful. 
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Dublin 


` 


Septicaemic low birthweight neonates 
treated with human antibodies to 
endotoxin 


Sir, 

We were encouraged by the study of Adhikari et al’ which 
showed a significant reduction in recovery time from 
proved sepsis in babies less than 2-5 kg birthweight treated 
with an anti-lipopolysaccharide gammaglobulin. As the 
authors comment, in the acutely ill septicaemic baby, 
absorption from an intramuscular injection may have been 
too slow to produce any difference in mortality in the 
treated group. 

Babies of gestational age 32 weeks or less have been 
shown to be the group most susceptible to immunoglobulin 
deficiency.” A greater benefit from treatment might have 
been apparent in Adhikari’s study by restricting analysis to 
such a group. We suggest that all such babies might benefit 
from weekly intramuscular gammaglobulin as prophylaxis 
against the onset of severe infection. Such a project is at 
present under study in our unit. 

We question the giving of placebo intramuscular injec- 
tions to neonates. The pain factor is too often ignored in 
the management of preterm and low birthweight babies. 
We feel that further studies on the lines of the paper by 
Adhikari should be reserved until intravenous prepara- 
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tions are available and their administration confined to 
those babies ill enough to require an intravenous infusion. 
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S P Conway, D R N GILLIES, AND P J CoNGDON 
The General Infirmary, 
Leeds LS2 9NS 


Dr Adhikari and Professor Coovadia comment: 


We agree with the opinions expressed by Drs Conway, 
Gillies, and Congdon and thank them for their interest in 
our paper. We are about to commence a trial of intravenous 
polyvalent gammaglobulin in ‘at risk’ low birthweight 
babies. The specific intravenous anti-lipopolysaccharide 
gammaglobulin is awaiting the Medicine Council’s approval 
and when available a controlled trial will be conducted. 

Our numbers of babies less than 32 weeks’ gestation are 
too small for statistical analyses but there is a trend to a 
longer period of survival and a shorter time to recovery in 
the treated groups. i 


Archives of Disease in Childhood, 1985, 60, 690-692 
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Viral Diseases of the Fetus and Newborn. 
2nd ed. (Vol 17 in series Major Problems in 
Clinical Pediatrics). By J B Hanshaw, J A 
Dudgeon, W C Marshall. Pp 308: £45-00 
hardback. W B Saunders, 1985. 


This is an excellent book written by ac- 
knowledged experts, and will I am sure be 
of enormous help to both paediatricians 
and obstetricians. It forms volume 17 in the 
series, Major Problems in Clinical Pediat- 
rics, and complements a previous mono- 
graph in this series on Bacterial Infections 
of the Newborn. 

There are eight chapters dealing with 
specific viral infections, with the two chap- 
ters on congenital rubella and cytomegalo- 
virus infection accounting for almost half 
the book. Additional sections deal with the 
development of immune mechanisms in the 
newborn, methods of prevention and treat- 
ment, and the use of laboratory investiga- 
tions. The bibliography at the end of each 
chapter is excellent with up to date refer- 
ences, many from 1983 and a few as recent 
as 1984. 

Congenital rubella is or should be pre- 
ventable and it was disappointing to read 
that after 11 years of immunisation in the 
UK (up to 1982) no appreciable reduction 
in cases had occurred. Although the find- 
ings from the USA seem on the surface 
much better, it will be interesting to dis- 
cover ¢ventually which of the two widely 
different programmes is the best. 

This book will probably not enable one 
to make a diagnosis of a congenital viral 
infection if not already thought of, but it 
will give clear guidance as to appropriate 
investigations, their interpretation, and 
management. Obstetricians, particularly, 
will find the table on the laboratory diag- 
nosis of postnatal rubella helpful, and I 
valued the advice on the correct manage- 
ment of genital herpes in pregnancy and 
varicella-zoster infection in mothers and 
infants. For all those {probably the 
majority of us) who are totally confused by 
the nomenclature and importance of hepa- 
titis B infections, there is again a most 
clearly written chapter. The section on 
prevention deals not ‘only with current 
schemes of immunisation but also with 
antiviral chemotherapy and it is perhaps in 
this field that major advances in treatment 
will occur which will necessitate a further 
revision in another five years or so. 


At £45 this book is good value and will 
be a most useful addition to any neonatal 


library. 
P J CONGDON 


A Guide to the Psycho-Motor Development 
of the Child. By J Gassier. Pp 149: £9-95 
paperback. Churchill Livingstone, 1984. 


This book describes the psychomotor de- 
velopment of young children. After a brief 
chapter on parental feelings and attitudes 
during pregnancy, the major portion of the 
book is a description of all aspects—motor, 
sensory, cognitive, and emotional and 
social—of the development of children 
aged 0 to 3 years. The descriptions are at 
monthly intervals during the first year, 
then 15 months, 18 months, 2 years, and 3 
years. The factual text is supplemented by 
brief case histories and some superb pic- 
tures. There are two useful summaries, one 
textual and the other in cartoon form; both 
are excellent. 

The descriptions of development are also 
accompanied by advice, particularly aimed 
at the mother, about what she should do at 
certain stages to promote psychomotor 
development. I found some of this too 
directive. There is a leaning towards 
psychoanalytical interpretations of some 
aspects of emotional development and in a 
book of this size, insufficient space to 
devote to alternative interpretations of 
behaviour. Despite the warnings about 
over interpretation of children’s pictures, 
an extremely full guide of debatable val- 
idity has been included. I feel it might be 
better to have omitted the interpretation 
and concentrated on the descriptions of 
development of drawing which are clear 
and well illustrated. Some statements need 
reference for verification, for example‘. . . 
a recent survey in the USA has shown that 
children with behavioural problems are, in 
the majority of cases, the children of 
intellectual parents who are very demand- 
ing as regards the type of language the 
child produces and who are unwilling to 
play childish games which they (wrongly) 
believe to be too “simplistic” ’. Other 
studies would not support this statement as 
a generalisation about children’s behaviour 
problems. 

With the above criticisms and reserva- 
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tions, I think this book gives a beautifu 
illustrated and clearly laid out guide to t 
development of young children, which w 
be of use to paramedical and medical st: 
learning about child development. T 
summaries give a particularly handy refe 
ence which complements existing books » 
this subject. 


GILLIAN BAI 


The Injured Child. Edited by B F Brook 
Pp 248: $35-00 hardback. University? 
Texas Press, 1985. 


The Injured Child suffers from the prc 
lems which arise when the proceedings o 
symposium are made into a book. One 
the main problems is that it is not design 
for a specific group of readers. I assur 
that the audience at the symposium ’ 
cluded a lot of people whose work was r. 
primarily paediatric, because I would he’ 
thought that most paediatric surg 
would be aware of the content of many 
the chapters. 

The chapters on child abuse and inju 
patterns in abused children did not conte 
anything new, nor did the chapter on t 
characteristics and treatment of abusi 
parents. Some of the figures given for t 
incidence of accidents in children go up 
the age of 19 years and so are difficuk, 
compare with the figures for this count 
The chapter on snake bite injuries gives 
picture of the American problems, w. 
little relevance to this country. Althou 
the chapters are individually titled there 
no other index, so that any interesting fas 
one wants to look up involves laborio. 
searching through several chapters. 

Perhaps the best part of the book is sor 
of the comments made by Everett Koop 
his Robert Gross address and at the end 
some sessions. He emphasised how impt 
tant it was to remember that injury in 
child results in injury to the child’s fam 
and the proper management of injury m 
include assessing all the factors that pi 
duced the injury and the effect that inju 
may have, not only on the child, but ont 
siblings or his parents. He made the pl 
which many of us here would supp 
wholeheartedly that much more conce 
should be given to the special needs 
children and that there should be someo: 


. charge of emergency services who has 
e health of the whole child as his or her 
sponsibility and can assess what ought to 
2 done and how well things are done 
ised on the child’s overall wellbeing’—in 
ect emergency departments designed 
yecifically for children and appropriately 
affed. 
This is a book to dip into in the library 
‘ut not to buy. 


CYNTHIA M ILLINGWORTH 


ihe Deaf/Blind Baby. A programme of 
_ure. By P Freeman. Pp 152: £7-95 paper- 
ack. Heinemann, 1985. 


j 
his book is based on the author’s many 
—zars of experience with the problems of 
secaf/blind children and their parents. It has 
mecen written to meet their needs, particu- 
actly during the first few years, and supple- 
ments her earlier book, Understanding the 
Meaf/Blind Child. The book first covers 
yme of the general problems and needs of 
1e deaf/blind child emphasising the impor- 
mant role of the parent in providing 
opropriate experience for the child. This 
related to the development of visual and 
aditory function in the normal infant. 
The second section of the book is de- 
oted to the programme itself, divided into 
x stages, each with a general introduc- 
on. These stages gradually introduce ac- 
vities designed to develop the child’s 
wareness of the world around him and 
Encourage the development of communica- 
n and independence. The programme 
=ngsctibes ways in which the child can be 
_elped to use residual vision and hearing 
ut also emphasises throughout the import- 
mace of using a multisensory approach to 
ass on information to the child. An 
itegral part of the whole approach is the 
xands-on’ method, where the child is 
laced with his or her back to the adult so 
What the adult’s hands guide the child’s. 
‘his is also the best position to teach the 
Wiens that are used in conjunction with 
poeech for communication. 
Throughout the book it is obvious that 
Hhe author cares about the whole family, of 
dhich the disabled child is one member. 
chere is a wealth of practical advice on all 
kspects of the child’s care which may 
‘ppear daunting at first. This is balanced 
y the sympathetic approach of one who 
mas faced many of the difficulties herself. 
mhere are few professionals with much 
expertise in this field and I am sure that this 
yock would be very helpful to all who 


come into contact with children with com- 
bined visual and auditory impairment. 


SUSAN BELLMAN 


Child Sexual Abuse Within the Family. 
CIBA Foundation. Edited by R Porter. 
Pp 156: £12-95 hardback, £5-95 paperback. 
Tavistock Publications, 1984. 


Children who are or have been sexually 
abused are increasingly being recognised. 
Many health areas are currently attempting 
to establish effective procedures and plans 
of management which are based on a 
therapeutic approach. 

Sexual abuse is common, its manifesta- 
tions protean and the effect, both short and 
long term, may be devastating for the child 
and family. Child sexual abuse within the 
family has been published at an opportune 
time. The authors (Ciba Foundation study 
group) represent the different professions 
involved in the management of sexual 
abuse. Their aim was to prepare a hand- 
book to provide practical guidance to other 
professionals and in this they succeed. 

The book begins with a clear if perhaps 
over simplified outline of sexual abuse, its 
presentation, patterns, and effects. Gen- 
eral, and later, more detailed, principles of 
management are discussed and in particu- 
lar the pitfalls of multidisciplinary working. 
Much emphasis is put on family therapy 
which is not always available, and indi- 
vidual therapy and group therapy with 
children of similar ages have an important 
place too. Clearly we have a great deal to 
learn and a long way to go in the legal 
management of child sexual abuse. The 
major concern should be the child but the 
law seeks to punish the offender, and while 
sexual abuse is a crime a longer term 
response to improve and preserve what is 
good in a family is the aim. 

The Devon Police procedural instruc- 
tions are described and are an impressive 
example of what is already taking place. 
Clear but rather brief sections discuss ways 
of talking with children, prevention, and 
education. The summary and recom- 
mendations are a basis on which to make 
local plans. Finally there is useful list of 
references. 

All paediatricians see sexually abused 
children and this book with its clear out- 
lines and selected case reports will give a 
good overall view of current thought and 
for those of us more actively engaged in 
child abuse a good discussion document. 


JANE WYNNE 
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Common Pediatric Disorders. (Clinical 
Pediatrics Series, vol H). Edited by 
F Lifshitz. Pp 464: $95-25 hardback. 
Marcel Dekker, 1984. 


This book is basically a disappointment, as 
its title does not reflect the range of 
subjects covered inside. 

One would hope that a book of this sort 
should be, (as is promised in the Preface), 
a review of current information to keep 
practising paediatricians up to date. The 
layout of the book is difficult to scan and 
the details given, of some fairly recherché 
conditions, tend to dilute some useful 
details. The whole book is not problem 
orientated, which reduces its value for 
those who must solve problems and make 
clinical decisions. There are some useful 
hints about the common association of 
diabetes and autoimmune thyroiditis; the 
chapter on Kawasaki disease is a useful 
updating review, as is the chapter on 
complex congenital heart disease. 

It is always a problem, however, when 


reading books from the United States as 


the commonly used drugs have different 
names and this leads to confusion, especi- 
ally in the treatment of asthma: I think it 
would be unusual practice in the United 
Kingdom for intravenous aminophylline to 
be given before the use of nebulised adre- 
nergic drugs. 

The final chapter on accident prevention 
Is a sensible review of the hazards, and 
underlines the paediatrician’s responsi- 
bility, not only in prevention for the indi- 
vidual patients, but also in the role of 
advising the community and the law 
makers. Perhaps the most disappointing 
chapter is the one on substance abuse in 
pregnancy. It makes no mention of nar- 
cotic abuse, concentrating only on alcohol. 
I think they missed a valuable opportunity 
here of helping today’s paediatrician. They 
also omitted a chapter on solvent abuse, 
which seems symptomatic of the delay. it 
takes for editors to draw together current 
topics and turn them into books! 


GRAHAM CLAYDEN 


Hematologk Manifestations of Childhood 
Diseases. By A D Lascari. Pp 461: DM 
168-00 hardback. Thieme Stratton, 1984. 


This book consists of 16 chapters devoted 
to cataloguing the haematological abnor- 
malities which have been described in 
various paediatric disorders grouped ac- 
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cording to either body system or type of 
disease process. It is a reference book, as 
readable as the Philadelphia telephone’ 
directory. Each chapter consists of a list of 
disorders and an itemisation of the chemi- 
cal, functional, or morphological abnorma- 
lities of blood which have been described 
for each disorder. There are very long lists 
of references mostly to the literature of the 


1960s and 70s; the first chapter (Infec- 
tions—general aspects), for instance, has 
188 references, 25 of which are from the 
1980s, and that on diseases of the nervous, 
muscular, and skeletal systems (wrongly 
entitled neuro-musculo-skeletal disorders) 
lists 294 references, 233 of which are from 
the 1960s and 70s. 

I cannot recommend this book to 


paediatricians. The information it giv 


‘found indigestible and uncritically 


sented. Much of it refers to single : 
reports and it will rapidly become ou 
date. I cannot imagine that many doc 
will buy their own copy and its useful 
as a library reference volume will be sl 
lived. 

DPA 


Community Paediatrics 
L. Polnay and D. Hull 


1985 368pages illus paperback £20.00 


Provides a sound introduction to child health in 


the community for those who already have 
some experience of clinical paediatrics. 
Emphasis throughout is on the social and 
educational significance of paediatric 
problems and on the contributions made to 
child care by the many disciplines other than 
medicine. 

Based on material prepared for the 
Community Paediatric course run by the 
University of Nottingham Department of Child 
Health, and contains epidemiological data 
from Nottingham and surrounding areas. 
Forms part of a series of books for those who 
care for sick children written by staff of the 
paediatric services in Nottingham, comprising: 


Churchill Livingstone He 


Hospital Paediatrics 
A. D. Milner and D. Hull 


1984 424pages illus paperback £24.00 


A highly practical text designed to help 
residents manage the paediatric problems 
they are likely to meet in hospital. 


Essential Paediatrics 

D. Hull and D. I. Johnston 

1981 Hlus paperback £11.00 
A major textbook containing the essential core 
of knowledge required by medical students 
during their clinical course. Complementary to 
this is: 

Essential Paediatric MCQs 
D. I. Johnston and D. Hull 


1982 


316 pages 


192 pages paperback £4.25 


Please order from your local bookseller. In case of difficulty contact: 


Churchill Livingstone, 1-3 Baxter’s Place, Leith Walk, Edinburgh EH] 3AF 
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VE DAY-A MEDICAL RETROSPECT 


Elston Grey-Turner, the much loved former secretary of the BMA who died 
in 1984, was often referred to by colleagues as “The Colonel” in tribute 
to his military service in the RAMC and the Territorial Army. As a 
tribute to his memory the BMJ commissioned a collection of reminiscences by 
doctors of their experiences in the second world war and their feelings as 
it came to an end. For some, VE Day was a time for celebration, but others 
were too busy to notice or, as prisoners of war, did not even know it 

had happened. The exigencies of war brought enormous advances in surgery and 
medicine—partucularly in the use of blood transfusion and penicillin- 

while in the civilian hospitals newly qualified doctors and medical students 
took on responsibilities that are almost unimaginable today. 


Often moving, occasionally horrific, sometimes hilarious, these highly 
personal memories reflect the many aspects of war from a medical viewpoint. 


This book is 
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original designs for Lewis Carroll’s The Hunting of the Snark by 
Henry Holiday. 
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sense as only Richard Asher knew how to present it.” 


“Even his most serious and 
weighty articles sparkle with 
sequins—his own aphorisms, 
imaginary dialogue, fantasies, 
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taining, which Shaw described 
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hot poker in the fire.” 





A SENSE OF 
ASHER 


A new miscellany 


Price: Inland £7.00; 
Overseas £8.50; USA $14.00 
(BMA members: 

Inland £6.50; Overseas £8.00; 
USA $13.00). 


| Overseas prices include 
| air mail postage. 


Payment must be enclosed 
with order. 


Order from: 

The Publisher, 

BRITISH MEDICAL JOURNAL, 
BMA House, 

Tavistock Square, 

London WCIH 9JR, 

or your bookseller. 














Monatsschrift 


Kinder- 
heilkunde | 


Organ der 
Deutschen Gesellschaft 
fur Kinderheilkunde 








133. Band 
Heft 4 
April 1985 


Springer-Verlag 
Berlin Heidelberg New York Tokyo 


























































































































Für die Dokumentation 








Indexed in Current Contents 


Annual subscription: DM 258,- plus postage 





be 
Thema des Monats This Month's Topic 
Anti-Immunglobuline (Rheumafaktoren) — Anti-lmmunoglobulins — Histocompatibility- 
Histokompatibilitatsantigene, biologische antigens, Biological Individuality 
Individualität und Immunmangelsyndrome and Immunodeficiency Syndromes 195 
V. Wahn Anti-Immunglobuline (Rheumafaktoren) — Anti-Immunoglobulins (Rheumatoid Factors) — 
Immunbiologie und Bedeutung Immunobiology and Relevance 
in der Pädiatrie in Pediatric Practice 196 
G. R. Burgio Die biologische Individualität zwischen Biological Individuality and Its Relation to 
Genetik und Umwelt Genetics and Environment 201 
Pädiatrie aktuell Trends in Paediatrics 207 
Was hat das Kind? What's Wrong with the Child? 208 
Aus Klinik und Forschung Clinic and Research 
Originalien Originals 
J. Forster, C. Hufschmidt, Die Notwendigkeit von Chloramphenicol- Necessity of Drug Monitoring During 
H. Niederhoff, W. Künzer Spiegelbestimmungen während der Behandlung Treatment of Meningitis with Chloramphenicol 
bakteriell-eitriger Meningitiden bei Säuglingen Succinate 
und Kleinkindern mit Chloramphenicol-Succinat 209 
Th. Zimmermann, J. Mayer Haufigkeit der Sensibilisierung gegen Incidence of Sensitization Against 
D.pteronyssinus oder D.farinae bei Kindern D.pteronyssinus or D.farinae in Children 
mit ganzjahrigem Asthma bronchiale with Chronic Non-Seasonal Asthma 214 
J. Enslein, K. H. Herzog, U. Kristl, Aktivität der Hexosaminidase in Zellinien, Hexosaminidase Activity in Cell Lines, 
J. D. Beck Serum und Urin von Leukämiepatienten Serum and Urine of Patients with Leukemia 
im Kindesalter in Childhood 219 
C. Simon, A. Wanasuka, D. Kiosz Der Latex- und Koagglutinations-Test Latex Agglutination and Coagglutination Test 
in Serum und Urin bei kindlichen Pneumonien with Serum and Urine in Children with Pneumonia 225 
W, v. Petrykowski, A. Krüger-Cubas, Größe und Gewicht 70 pranatal dystropher Height and Weight of 70 Small-For-Gestational- 
U. Wais Kinder im Alter von 5—11 Jahren Age Children at an Age of 5 to 11 Years 231 
Der interessante Fall The Interesting Case 
H. G. Schlack, H. Skopnik Encephalocraniocutane Lipomatose Encephalocranioacutaneous Lipomatosis 
und linearer Naevus sebaceus and Linear Nevus Sebaceus 235 
M. Deupmann, G. Kunstmann, G. Mauff, Menstruales Toxisches-Schock-Syndrom Menstrual Toxic Shock Syndrome 
M. Bergdoll bei einem 17jährigen Mädchen in a 17-Year-Old Girl 238 
T. A. Angerpointner Ein Fall von geburtstraumatisch rupturiertem, Rupture of an Intraabdominal Congenital 
kongenitalem Neuroblastom Neuroblastoma Due to Birth Injury 241 
WuBten Sie schon? Do You Know? 
Neues aus Therapie und Prophylaxe New Developments in Therapy and Prophylaxis 
H. Stopfkuchen, D. Schranz, R. Ziegler, Erfahrungen mit Nifedipin bei der Behandlung Nifedipine in the Treatment of Acute Hypertension 
B.-K, Jingst akuter Hypertonien im Kindesalter in Children 243 
Aus der Klinik — für die Klinik Clinical Tips for Clinicians 
H. Manzke, G. Reinhold Kinder von Müttern mit Spatgestose Infants of Mothers Who Suffered from Late 
in der Schwangerschaft Gestosis During Pregnancy 246 
Auflösung und Kommentar der Fragen Solution and Commentary of the Questions 
„Was hat das Kind?” „What's Wrong with the Child? 230 
Briefe an die Redaktion — Diskussionen Letters to the Editor 
H. Michels, R. Hafner Zur Arbeit: ,,Familiares Mittelmeerfieber’’ Comment to: ,,Familial Mediterranean Fever” 
Monatsschr Kinderheilkd (1984) 132: 867 — 869 Monatsschr Kinderheilkd (1984) 132: 867 — 869 
(Heft 11) 249 
F. Schindera Antwort auf vorstehende Bemerkungen Remarks on the Comment 
von H. Michels und R. Hafner by H. Michels and R. Hafner 250 
Laudationes Laudationes 
K. Betke Professor Dr. Ihsan Dogramaci 70 Jahre 251 
Aus Geselischaften und Berufsverband Society and Professional Organisations 251 
Neue Bücher New Books 251 
Tagesgeschichte, Personalia News of the Day, Personal News 253 
Tagungskalender Forthcoming Meetings 254 
Documentation A 64 


Monatsschr Kinderheilkd (1985) 133, 4 








Indications E pilepsy It may be helpful to monitor jaundice and acute rena! tumours increased (no (PLO0001/5028 £5 38 per 100 





(generalised tonic-clonic plasma drug levels failure. Blood count should evidence of sianificant €25 93 per 500. tablets of 
and partial seizures) yptimum therapeutic range be checked in early stages bearing on the therapeut 400ma (PLOO01/ 0088) 
Dosage in epilepsy Use a S 3-10ug/m! (13-42 umols/|) of treatment use of the drug) Serum folic £10 58 per 100. syrup 
gradually increasing Side-effects Dizziness and Precautions Caution in acid levels should be 100mg/5mi (PLO001/0050 
Jjosage scheme, adjusting Wolopia (usually dose patients taking ora observed during C517 4 

to patients needs Adults jJependent) less frequently nticoaguiants or requiring miconvulsant therapy ~ der 

100-200mqg once or twice ry mouth, nausea and Oral contraceptior Contra-indications tradems ding 
Jay. increasing slowly up ti vomiting Generalised In pregnancy. potential Previous drug sensitivity to ntormation is available or 
8BO0-1.200n } daily, ın some erythematous rash benefits of Tegretol must be Tegretol. Do not administer ti request from Geigy 

cases 1,600mg daily may be Jisappearing on cessation weighed agains! potentia patients with atnoventrcular Pharmaceuticals, Horshan 
necessary Children: up to of therapy, Isolated reports hazards. Do not administer conduction abnormalities West Sussex 

1 year old, 100-200mq daily of oedema, hyponatraemia with, or within two weeks of unless paced 


aged 1-5 years, 200 400mq exfoliative dermatiti cessation of, MAOI therapy Racks Tablet {100maq 


Gal 
daily, aged 5-10 years, 400- eucopentia. thrombo- In rats treated with (PLO001/5027) basic NHS 
600mg daily aged 10-15 cytopenia, agranulocy! c wbamazeoine tor twi pice £2 90 per 100. £13 9! 
years. 600-1.000mg daily aplastic anaemia, cholestatic years, INCiIdEeNnce OF liver per 500 tablets of 200mg 





Tegretol 


carbamazepine BP 


for the effective control 
- of epilepsy 


Vol 60 No 8 August 1985 
h 


tA p p. 
| h w D A 
F (eo nee § 


ARCHIVES OF ~ 
DISEASE IN CHILDHOOD 


The Journal of the British Paediatric Association 


Annotations 17/7 Translocation trisomy: 

‘The State of the World’s Children’ practical vindication of a model 

Marley 693 of sickness 

S A ia i Bi lectin 695 Higgs, Rivlin, and Taylor 748 
ee ey oe i Interstitial nephritis of acute 

Original articles | onset Koskimies and Holmberg 752 

; i Concentrations of lead in 

eDay ot piamaturity: maternal blood, cord blood, and 

Reisner, Amir, Shohat, et al 698 breast milk Ong, Phoon, Law, et al 756 

Cranial ultrasound in preterm Short reports 

infants: long term follow up ; , l a 

Baerts and Meradji 702 Severe handicap in spina bifida: 


no bar to intermittent self 
catheterisation 
706 Robinson, Cockram, and Strode 760 


Alcohol intoxication, an 
underdiagnosed problem? 


Posthaemorrhagic hydrocephalus 
in newborn term infants 
Hill and Morgan 


Prevention of intraventricular 
haemorrhage by fresh frozen plasma 


; Malcolm, Benjamin, Sorbie, et al 762 
Beverley, Pitts-Tucker, ' } i ; 
Congdon, et.al 710 Hypertrichosis due to primary 

; i hypothyroidism Stern and Kelnar 763 

Improvement in auditory and i coger 
visual evoked potentials in Congenital hypothyroidism with 
jaundiced preterm infants after hereditary, raised thyroxine 
exchange transfusion binding globulin i 
Chin, Taylor, and Perlman 714 Archer, O'Malley, and Swift 766 
Insufficient early weight gain Pubertal growth in diabetics 
in preterm babies ahd a -= Stewart-Brown, Lee, and Savage 768 
on weight at 12 months © Treatment of asthma in preschool 
Davies and Kennedy 718 children with slow release 
Infant feeding and subsequent risk theophylline Loftus and Price 710 
of atopic eczema | Lactation nurse increases duration 
Moore, Midwinter, Morris, et al 722 of breast feeding Jones and West 772 
Development of IgE and IgG Pathogenesis of liver damage 
antibodies to food and inhalant during parenteral nutrition: 
allergens in children at risk of is lipofuscin a clue? Berger, 
allergic disease Rowntree, Den Ouden, and Calame 774 
Cogswell, Platts-Mills, and Mitchell 727 
Nebulised sodium cromoglycate Current topic 
in recurrently wheezy preschool Training of paediatricians for 
children Cogswell and Simpkiss 736 psychosocial aspects of their 
Short term histological liver work Graham and Jenkins 777 
changes in extrahepatic biliary 
atresia with good postoperative Point of View 
bile drainage Dessanti, Ohi, ... And children first? Smithells 781 
Hanamatsu, et al | 739 
Results and complications of _Correspondence/Book reviews 783-789 
surgery for gastro-oesophageal AEE 
reflux Spitz and Kirtane 743 / British paediatrics 790 


~\ 


BRITISH MEDICAL ASSOCIATION TAVISTOCK SQUARE LONDON WCIH 9JR 
ISSN 0003-9888 \ aN P AS CODEN: ADCHAK 60(8), 693-790, (1985) 





Archives of 
Disease in Childhood 


Editorial Committee 


Editors: Roy Meadow and Bernard Valman 


Associate Editor: Malcolm Chiswick 


D P Addy J V Leonard R O Robinson 
E D Alberman J S Lilleyman G W Rylance 

J M H Buckler S P Lock M Silverman 

A G M Campbell A S McNeish L Spitz 

J O Forfar E R Moxon M J Tarlow 

M J R Healy M E Pembrey J S Wigglesworth 
A S Hunter 


Technical Editor: Norma Cosgrave 
Editorial Assistant: Jacki Hobson 





Notes to Contributors 

Papers for publication should be sent to the 
Editors, Archives of Disease in Childhood, BMA 
House, Tavistock Square, London WC1H 9JR and 
should be prepared in accordance with the ‘Instruc- 
tions to authors’ published in the January and June 
issues of the journal. Copies of these instructions 
may be obtained from the editorial office on receipt 
of a stamped addressed envelope. 


Notice to Advertisers 

Applications for advertising space and rates should 
be made to the Advertisement Manager, Archives 
of Disease in Childhood, BMA House, Tavistock 
Square, London WC1H 9JR. 


Notice to Subscribers 

Archives of Disease in Childhood is published 
monthly. The annual subscription rates are avail- 
able on request from the Subscription Manager, 
Archives of Disease in Childhood, BMA House, 
Tavistock Square, London WC1H 9JR. Orders can 
also be placed locally through any leading subscrip- 
tion agent or bookseller. For the convenience of 


readers in the USA subscription orders, with or 
without payments, can also be sent to: British 
Medical Journal, Box 560B. Kennebunkport, Maine 
04046, USA. All enquiries must be addressed to the 
publisher in London. 


All enquiries regarding air mail rates and single 
copies already published should be addressed to the 
publisher in London. 


COPYRIGHT (© 1985 by Archives of Disease in 
Childhood. This publication is copyright under the 
Berne Convention and the International Copyright 
Convention. All rights reserved. Apart from any 
relaxations permitted under national copyright laws, 
no part of this publication may be reproduced, 
stored in a retrieval system, or transmitted in any 
form or by any means without the prior permission 
of the copyright owners. Permission is not required 
to copy abstracts of papers or of articles on 
condition that a full reference to the source is 
shown. Multiple copying of the contents without 
permission is always illegal. 


eo. 


Enteric coated granules 
for improved enzyme delivery 
in cystic fibrosis 


Capsule dissolves in stomach 


ee S ooe 
4 a Granules unaffected by stomach acid 
ia Enzymes released in duodenum 
sah Mimics the normal digestive process 


pancreatin 
Anewrelease for cystic fibrosis patients 


PRESCRIBING INFORMATION: Presentation: Brown/yellow capsules containing enteric coated granules 
of pancreatin equivalent to: 9.000 BP units of amylase, 8,000 BP units of lipase, 210 BP units of protease. 
Available in packs of 100. 2 22 Indication: Pancreatic exocrine insufficiency. Dosage 
and administration: ith meals, then adjust according to 
response. The capsules should be fluid, during the meal. 
Contra-indications, Warnings, etc. Contra-indications: Substitution wi 

indicated in the early stages of acute pancreatitis. Warnings: Use in pregn 

evidence of safety in use during pregnancy. The productis of porcine origin. Rarely case 

and hyper-uricaemia have been reported with high doses of pancreatin. Overdosage could precipitate 
meconium ileus equivalent. Perianal irritation could occur, and rarely, inflammation when large doses are 
used. Product Licence Number 5727/0001. 


d h turther information is available trom 
u e ar Duphar Laboratories | td, Duphar House, Gaters } ill, West End, Southampton S03 3JD. Tel: (0703) 472251 





Eh Presentation 1. Epilim 200 


6 
lii — ~ Enteric Coated. A lilac- 
pa eer ay E coloured enteric coated tablet n 
| E E containing 200mg sodium 


valproate. 2. Epilim 500 
Enteric Coated. A lilac- 


z ee e e 
J : coloured enteric coated e 1le S2ZeCS 
n sodium valproate tablet containing 500mg D 
sodium valproate. 3. Epilim 100mg crushable tablets. A white 
scored tablet containing 100mg sodium valproate. 4. Epilim Syrup 
A red, cherry-flavoured Syrup containing 200mg sodium valproate 
per 5ml. 5. Epilim Liquid. A red. cherry-flavoured 
sugar-free liquid containing 200mg sodium 
valproate per 5ml. Indications In the 
treatment of generalised, partial or 
other epilepsies. In women of Child- 
bearing age Epilim should be used only 
In Severe Cases or in those resistant to 
other treatment Dosage and 
Administration To be taken with or after 
food. Epilim may be given twice daily 
Enteric coated tablets should be 
swallowed whole Monotherapy Adults 
Start at 600mg/daily increasing by 200mg 
at 3 day intervals until control is achieved 
(Maximum dose 2,500mg per day) 
Children over 20kg: Initially 400mg/day 
with spaced increases until control is 
achieved, (Usually within the range 
20-30mg/kg body weight per day) 
Children under 20kg: 20mg/kg of body 
weight per day: in severe cases may be 
increased up to 40mg/kg day. Increases 
above this only if plasma valproic acid 
levels, clinical chemistry and haematological 
parameters can be monitored Combined 
Therapy It may be necessary to raise the dose 
when used with anticonvulsants which induce Ņ 
liver enzyme activity Dosage of barbiturates 
should be reduced if sedation is observed 
Optimum dosage is mainly determined by 
seizure control and routine measurement of 
plasma levels is unnecessary. Contra- 
indications, Warnings; Contra-indication: 
Active liver disease. Side effects: Liver 
dysfunction including hepatic failure resulting 
in fatalities has occurred in patients whose 
treatment included valproic acid or sodium 
valproate. The incidents mainly occurred during 
the first 6 months of therapy. Clinical symptoms are 
more helpful than laboratory investigations 
in the early stages of hepatic failure. The 
onset of an acute illness especially 
within the first 6 months which may 
include symptoms of vomiting, 
lethargy or weakness drowsiness, 
anorexia, jaundice or loss of seizure 
control is an indication for immediate 
withdrawal of the drug. Evidence to 
date does not establish which 
investigation could predict this possible 
adverse effect measurement of liver 
function should be performed in the 
first 6 months of therapy in those who 
seem most at risk Hyperammonaemia 
without hepatic damage can occur. it is 
usually transient. but may Occasionally 
present Clinically. If so Epilim should be 
discontinued. Valproic acid inhibits platelet 
aggregation. Thrombocytopenia has been 
reported. Spontaneous bruising or bleeding 
IS an indication for withdrawal of medication 
Pancreatitis, tremor weight gain, transient 
hair loss, increased alertness, aggressiveness. 
hyperactivity amenorrhoea, stupor and oedema 
have been reported Drug Interactions Epilim 
may potentiate monoamine Oxidase inhibitors and 
other anti-depressants. Loss of efficacy of oral 
contraceptive agents does not appear to be a 
problem. Women of Childbearing Age Valproic 
acid and sodium valproate. like certain other anti- 
convulsants, have been shown to be teratogenic in 
animals. In women of childbearing age the benefits 
of these compounds should be weighed against the 
possible hazard suggested by these findings and their 
pregnancies should be carefully monitored Product Licence 
Numbers Epilim 200 Enteric Coated 0623/0006 Epilim 500 
Enteric Coated 0623/0005 Epilim 100mg crushable tablets 
0623/0015. Epilim Syrup 0623/0004 Epilim Liquid 0623/0016 
NHS Cost Epilim 200 Enteric Coated 100 tablets £6 59 
Epilim 500 Enteric Coated 100 tablets, £16.45 Epilim 100mg 
crushable tablets 100 tablets. £3 99. Epilim Syrup 200ml, £4.03 
Epilim Liquid 200ml. £4 03. Further information is available from 
Labaz: Sanofi UK Ltd.. Floats Rd.. Wythenshawe 


Manchester M23 9NF 
Labaz@;)) Tel: 061-945 4161 





va; Es et be 




































Wom: 
vp 











sodium valproate 


helps to maintain the normality at VE. 


Archives of Disease in Childhood, 1985, 60. 693-694 


Annotations 


‘The State of the World’s Children’ 


The first paragraph of the 1985 State of the World's 
Children* claims that the lives of half a million 
children were saved in 1984 thanks to the use of oral 
rehydration, and yet only around 15% of the world’s 
children have access to the use of this simple method 
of managing dehydration after diarrhoea. 

We in the universities and the National Health 
Service, have suffered retrenchment and cut backs. 
These problems are small, however, compared with 
those facing the children of our world who have 
been going through dark times in this period of 
recession. For example, a report from the Catholic 
Relief Services, which run clinics across Ghana, 
shows that the proportion of children attending for 
weighing who are underweight, has increased each 
year from 1980 and was around 48% in 1983 
compared with 34% in 1980. 

In the State of the World's Children 1985, the 
United Nations International Children’s Emergency 
Fund (UNICEF) develops and reports on a strategy 
for children designed within the limits set by the 
world wide economic recession. 


A child survival and development revolution 


UNICEF has developed a new weapon to bring 
about this revolution. In one term, this is effective 
‘advocacy for children’. They have defined priorities 
and these can be remembered under the acronym 
GOBI-FFF. The first four letters stand for four 
activities which can currently be made available to 
children, even with the present cut backs. The 
priorities are mentioned briefly here, but not in the 
same order as letters of the acronym. 


Oral Rehydration. In 1984 around 170 million 
packages of oral rehydration salts were distributed. 
There is also great interest in newer developments, 
particularly the preparation of sugar and salt solu- 
tions in the home and the use of cereals to replace 
the glucose, which may have advantages in reducing 
the stool volume and amount of vomiting. 


Immunisation. Here advocacy has been particu- 
larly successful. We can learn so much from South 





*Published by UNICEF, available from TALC, PO Box 49, St Albans, Herts. UK at a cost of £3-00. 
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America. Brazil, over more than a decade, had been 
making immunisation against poliomyelitis widely 
available, with little success. In 1980 they started a 
national two day campaign for mass vaccination of 
all small children. Since then paralytic poliomyelitis 
has almost disappeared. In 1983 they included 
measles vaccine on the two vaccination days in the 
year, giving a total of two and a half million doses. 
Estimates suggest that this will have saved the lives 
of 50 000 children. This development has been 
brought about by the skilled use of the media, with 
involvement of the head of the state, political 
parties, the church, and any other organisations and 
groups who will cooperate. 


Breast feeding. UNICEF with the World Health 
Organisation has done much to bring in the code of 
practice and now see that it is adhered to. 


Growth charts. This is a different issue to the others, 
and while paediatricians who have cared for children 
in less developed countries are convinced of the 
value of growth charts, it is difficult to prove this. 
There are also problems in the understanding and 
use of charts by those with limited education. 


The three Fs. Research around the world has clearly 
shown that female literacy correlates better with a 
falling infant mortality rate than any other change in 
a society. Perhaps the success of Sri Lanka in 
reducing its infant mortality was laid in the 20s, 
when a decision to have universal primary school 
education was taken. The second ‘F’ is for family 
planning, which is now usually emphasised in terms 
of adequate child spacing. The final ‘F’ is both 
difficult and controversial as it is food supplementa- 
tion of pregnant mothers and young children. 


Outstanding advances 


The second part of the State of the World’s Children 
IS given Over to important advances for children in 
the less developed countries of the world. These are 
frequently, at first sight, of relatively little import- 
ance to children in the West although they may have 
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long term significance. In the 1983 report, the 
Columbian experience of nursing low birthweight 
babies and skin contact between the breasts of the 
mother was described. This has created interest and 
some controversy. Again advocacy was successful 
and a doctor and nurse from the Hammersmith 
Hospital visited the unit and were the lead story in 
the colour supplement of the London Sunday Times 
of December 16, 1984. Copies of this supplement 
have been sent to every medical school in the 
developing world. 

Among the other findings, perhaps that of great 
interest is a study of measles in the Gambia. This 
showed that 10% of the children suffering from this 
disease died in the subsequent nine months, com- 
pared with only 1% in controls (see Figure). 

In the next year’s issue we are likely to see the 
classic paper from New Delhi showing the success of 
untreated breast milk compared with a control 
group who received pasteurised breast milk and 
formula. ! 


Further 10% died in 
9 months after measles 
(controls, 1% only ) 





Cases dying in acute phase (%) 


Figure The mortality in the 9 months succeeding severe 
measles may exceed that during the acute phase of the 
disease. 


Relevant statistics 


The final section of the State of the World's Children 
is given over to statistics as accurate as can be 
estimated for countries in the developing world. 
These are of increasing importance and politicians in 
developing countries are becoming aware of infant 
mortality rates as well as other statistics and their 
significance. 


The world’s children and British paediatricians 


Four out of five of the world’s children live in the 
developing world. Many paediatricians and others 
trying to care for these children, if they look for 
guidance and help, will look to the United King- 
dom. Through study of this volume, paediatricians 
may be better prepared to offer help both to them 
and to students who come to study paediatrics in the 
UK. 

For those involved in research a study of this 
volume would be well worthwhile. Many of the 
problems that face children in the Third World, are 
not that different from those on which research is 
being undertaken in this country. Through this 
book, researchers may see how relatively small 
changes in research design can be of assistance to 
the large number of underprivileged children in the 
less developed countries of our world so badly in 
need of help from all sides. 
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Second primary tumours 


The quality of survival after treatment for cancer in 
childhood is a matter of increasing concern to 
clinicians. Approximately 50% of children newly 
diagnosed with cancer will be alive at five years from 
diagnosis and a large proportion of these will survive 
to adulthood. The considerable optimism engen- 
dered among clinicians by these improvements in 
survival, however, has been tempered by a growing 
awareness that children who have been successfully 
treated for one cancer seem to be at risk of 
developing a second malignancy." °? The problem of 
second malignancies is most pertinent to those 
children who have a relatively good prognosis, for 
example children with retinoblastoma, Wilms’ 
tumour, and Hodgkin's disease. Subsequent, how- 
ever, to the introduction of effective treatment for 
children with other types of malignancy such as 
leukaemia and non-Hodgkin’s lymphoma, diseases 
which until recently were associated with a very 
poor prognosis, there has been an increase in the 
number of children with these diagnoses who de- 
velop second tumours. Unfortunately no tumour 
type seems to be immune from the problem of 
second malignancy. 


Patterns of second tumours 


Bone sarcomas are the most frequently observed 
second neoplasms in children. Leukaemias, tumours 
of the central nervous system, and soft tissue 
sarcomas are also commonly encountered. A fre- 
quently observed association of tumours is that of 
retinoblastoma with either osteosarcoma or soft 
tissue sarcoma, accounting for about 20% of the 
total cases in a population based British study. 
Recently several children with leukaemia or lvm- 
phoma and a tumour of the central nervous system 
have been described, and it has been suggested that 
they may represent a new genetic syndrome.* The 
development of acute non-lymphocytic leukaemia 
after treatment for Hodgkin’s disease in adults is 
well documented, with an incidence as high as 6% at 
10 years in patients receiving a combination of 
chemotherapy and radiotherapy.” After the intro- 
duction of intensive combination chemotherapy into 
treatment programmes tor childhood Hodgkin's 
disease, the development of acute non-lymphocytic 
leukaemia now seems to be an increasing problem in 
children. The latent interval to the development of a 
second neoplasm is variable and second malignan- 


cies have been described at intervals ranging from 
less than a month to more than 40 years, with a peak 
incidence between five and 15 years after the 
diagnosis of the first tumour. ‘Simultaneous’ 
tumours, that is those developing within a period of 
a few months, occur more frequently in children 
with cancer predisposing conditions. 


Incidence of second tumours 


Two major epidemiological studies, one, an inter- 
national study by the Late Effects Study Group 
initiated in the USA and the other, a national 
population based study by the Childhood Cancer 
Research Group in Oxford, have been set up to 
monitor the incidence of second tumours and to 
establish the magnitude of the problem. In an 
analysis of the American data,’ Mike et al reported 
that children with one malignancy have a 10 fold 
increased risk of developing a second cancer when 
compared with age matched population controls and 
that up to 12% will do so within 20 years of the 
diagnosis of the first tumour. Preliminary results 
from the Oxford group suggest a somewhat lower 
incidence with a relative risk of approximately 6% at 
10 years from diagnosis of the first tumour. 

The greatest risk of developing a second neoplasm 
is seen in children with the genetic form of retino- 
blastoma. For these children the risk may be as high 
as 15% ° although studies by the Oxford group have 
indicated a smaller risk with an actuarially calcu- 
lated cumulative risk of approximately 9% at 18 
years. 


Aetiological factors 


Although the occurrence of multiple primary 
tumours may reflect an inherent predisposition to 
cancer, it seems likely that the therapies given for 
the first tumour are important factors in the 
pathogenesis of the second tumour. Most children 
with cancer are treated with either radiation or 
cytotoxic agent and many receive a combination of 
these two modalities of treatment. 


Radiation 
The carcinogenic potential of ionising radiation is 


well recognised, and the risk estimates per unit dose 
for certain radiation induced cancers such as 
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leukaemia, thyroid, skin, and breast carcinoma have 
been summarised in an extensive report prepared by 
the United Nations Scientific Committee on the 
Effects of Atomic Radiation.’ In this report it was 
concluded that the minimum latency period for 
radiation induced leukaemia is two years and for 
solid tumours about 10 years. Therefore, to deter- 
mine the true incidence of radiation induced solid 
tumours, cohorts of patients must be observed for 
several decades. | 

There is a paucity of data relating the risk of 
radiation carcinogenesis to the age at exposure but 
the evidence that has: accumulated indicates that 
those exposed at younger ages tend to be at greater 
risk than those exposed later in life, at least for solid 
tumours. In 1977, Li reporting a series of 36 second 
tumours in children,® stated that 28 of the total 
could be attributed to prior radiation. The basis for 
this assumption was that the second tumour devel- 
oped within the radiation field. In a recent analysis 
of the Late Effects Study Group data,’ 208 (67%) of 
308 second tumours were classified as radiation 
associated. One observation of particular interest is 
that a significant proportion of radiation associated 
second tumours develop on the edge of a radiation 
field. 


Chemotherapy 


Animal studies with cyclophosphamide have shown 
that the main target organs for oncogenesis are the 
haemopoietic system, bladder, and nervous tissue. 
The problem of the carcinogenic activity of antineo- 
plastic drugs in humans is complex. For patients 
treated with a combination of drugs it may be 
difficult to identify the specific carcinogenic agent, 
and assessment is frequently complicated by the fact 
that many patients treated with cytotoxic drugs have 
also received radiation at some stage during their 
illness. In a review of the double tumour cases in the 
published reports, where chemotherapy was con- 
sidered to have been an aetiological factor in the 
induction of the second malignancy, Schmahl et al’? 
found that an alkylating agent was implicated in 
most cases. Cyclophosphamide, chlorambucil, and 
melphalan were the drugs most frequently cited. In 
the recent analysis of the Late Effects Study Group 
data,’ 49 children developing second malignancies 
had been treated with chemotherapy alone and all 
but two of these had been treated with at least one 


alkylating agent. 
Genetic factors 


Recently, clinicians have become aware that second 


tumours occur more frequently in children with 
known cancer predisposing diseases. A number of 
genetically determined conditions such as Von 
Recklinghausen’s disease, tuberose sclerosis, and 
the basal cell naevus syndrome are frequently 
associated with the development of multiple primary 
neoplasms.‘ In Meadows’ report of the Late 
Effects Study Group data,’ 73 (25%) of a total of 
292 patients had a known cancer prone condition, a 
much higher percentage than in the overall popula- 
tion of children who develop cancer. 

One of the more interesting childhood tumours to 
study in this respect is retinoblastoma. This tumour 
is genetic in approximately 40% of patients, and it 
seems that the increased risk of second tumours is 
confined to children with the genetic form of the 
disease. The most commonly observed second 
tumour in children with retinoblastoma is osteosar- 
coma and the risk of developing osteosarcoma 
seems to be many hundred times greater than for the 
general population. The retinoblastoma gene has 
been mapped to band 14 on the long arm of 
chromosome 13 and of considerable interest, there- 
fore, is a recent report that the genes for osteogenic 
sarcoma and retinoblastoma may have a common 
chromosomal origin.” During the past decade it has 
been recognised that some patients with Wilms’ 
tumour carry a genetic predisposition and a specific 
deletion of band 13 on the short arm of chromosome 
11 has been described in a small proportion of 
patients. In the American series,” 30% of the 
children with Wilms’ tumour who developed a 
second tumour had characteristics compatible with 
the genetic form of the disease, for example 
bilaterality, positive family history, or specific con- 
genital anomalies. 

In conclusion, while most cases of second malig- 
nancy seem to be associated with radiotherapy, 
genetic disease, chemotherapy, or combinations of 
these factors, there is a small proportion of patients 
with no identifiable risk factor. In these children 
unrecognised predisposition or indeed chance may 
play a role. Unfortunately, the problem of second 
primary tumours is likely to increase as the number 
of long term survivors of childhood cancer grows. 
Therefore, it behoves clinicians to identify factors 
such as genetic susceptibility and specific modalities 
of therapy, including ionising radiation and alkyl- 
ating agents, that may contribute to the develop- 
ment of second tumours. Awareness of the risk 
factors may make it possible to modify treatment 
programmes and thereby minimise the risk of 
second neoplasms. It is evident that continuous 
surveillance of patients treated for cancer during 
childhood is essential to monitor the problem of 
second malignancy. 
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Retinopathy of prematurity: incidence and treatment 
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SUMMARY The incidence of retinopathy of prematurity in infants with a birthweight <2500 g 
admitted to a tertiary neonatal intensive care unit between 1977 and 1983 was 20% of all 
survivors. There was a reciprocal relation between birthweight and the incidence of the disease, 
with an incidence of 68% in infants weighing <1000 g at birth. Cryotherapy of the avascular 
retina was performed if the acute disease progressed rapidly during stage 3 and the amount of 
fibrovascular proliferation was mild to moderate with signs of plus disease (presence of appreciable 
posterior pole vascular tortuosity and dilatation and the presence of engorgement of iris vessels). 
This method of treatment was performed in 4% of all survivors: in 26% of infants weighing 
<1000 g at birth and 5% of infants weighing 1001-1500 g. No infants had cicatricial disease 
greater than stage 2 on follow-up. The absence of any severe cicatricial disease or blindness in this 
large group of high risk infants suggests that when indicated and performed on the avascular 


retina cryotherapy may be an important method of treatment. 


Retinopathy of prematurity has not been elimin- 
ated, as previously predicted, since the establish- 
ment of neonatal intensive care units in the late 
1960s. Phelps estimates that 30% of infants with a 
birthweight of 1000 g or less will develop cicatricial 
disease with 8% becoming blind, and 2-2% of 
infants with a birthweight between 1001 and 1500 g 
will have cicatricial disease with 0-5% becoming 
blind.* 

As retinopathy of prematurity appears to be a 
multifactorial disease’ its prevention, even with the 
most accurate methods of monitoring blood gases, is 
probably impossible. The use of vitamin E might 
help to prevent the more severe forms of the disease 
in infants with a gestational age of 28 weeks or 
more.” In younger infants, however, severe disease 
of the eyes is still common. Cryotherapy or photo- 
coagulation has been performed on infants who 
have developed the more severe form of the active 
disease, with conflicting results.” 

In 1975 a tertiary neonatal intensive care unit was 
opened at the Beilinson Medical Centre. An 
ophthalmologist started to examine all infants 
admitted routinely, and, according to our protocol, 
cryotherapy was performed in the more severe cases 
of acute retinopathy. We report our experience over 
a seven year period. 
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Patients and methods 


All infants admitted to the neonatal intensive care 
unit underwent routine eye examinations by a senior 
ophthalmologist trained to recognise all stages of 
active and cicatricial retinopathy. The first eye 
examination was performed between 3 and 4 weeks 
of age after the infants’ condition had stabilised and 
they no longer required assisted ventilation. The eye 
examinations were repeated weekly or more often, 
depending on the existence, progression, or arrest of 
the disease. Retinopathy was graded initially 
according to Patz’s classification.'® A new classifica- 
tion has been suggested by an international group of 
ophthalmologists,” and the staging of the acute 
disease has been changed accordingly. 

From 1 January 1977 to 31 December 1983 1340 
infants with a birthweight of <2500 g (inborn and 
outborn) were admitted to the intensive care unit, 
1070 (80%) survived (Table 1). Of the infants 
admitted, 667 had a birthweight of <1500 g and 70% 
survived. Infants were grouped according to their 
birthweight only because of difficulties in verifying 
gestational age, especially in very small infants. 

Cryotherapy was performed, as described 
previously,’ when the progression of the disease 
during stage 3 was rapid and the amount of 
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Table 1 Survival and incidence of acute retinopathy of prematurity in relation to birthweight 
Birthweight (g) Total 
<750 751-1000 1001-1250 1251-1500 1501-2000 2001-2500 <2500 
No of admissions 60) 147 217 243 481 192 1340 
No of survivors (%) 9 (15) 78 (53) 165 (76) 212 (87) 439 (91) 167 (87) 1070 (80) 
No with acute 
retinopathy (%) 3 (33) 56 (72) 58 (35) 45 (21) 46 (10) 3 (2) 211 (20) 


fibrovascular proliferation was mild to moderate. 
These findings were accompanied by signs of plus 
disease (presence of appreciable posterior pole 
vascular tortuosity and dilatation and engorge- 
ment of iris vessels).'’ Informed written consent was 
obtained from parents before the infants were 
treated. 

Infants with a birthweight of <1800 g and all 
ventilated infants were seen at a neonatal follow up 
clinic for neurological and developmental evaluation 
and ophthalmologic examination within one month 
of discharge from the unit, or earlier if active 
retinopathy was present. Subsequently, the infants 
were seen at regular intervals. Infants with a birth- 
weight of <1500 g were followed up to the age of 8 
years. The rate of attrition was low (2-3%). 


Results 


Acute retinopathy of prematurity was diagnosed in 
211 (20%) of the surviving infants (Table 1). In 


infants with a birthweight of between 751 g and 
1000 g the incidence of acute retinopathy of pre- 
maturity was 72%; it decreased to 35% in infants 
weighing between 1001 g and 1250 g and to 21% in 
those weighing between 1251 g and 1500 g. The 
incidence was still fairly high in infants weighing 
between 1501 g and 2000 g (10% ) but was only 2% 
in those between 2001 g and 2500 g. Of the infants 
with acute retinopathy, 105 (50%) had retinopathy 
stage 1; 58 (28%) had stage 2, and 48 (22%) stage 3 
(Table 2). 

Cryotherapy was usually performed on both eyes, 
but if only one eye required treatment the better eye 
was not initially treated. Of the infants weighing 
<1000 g, 26% of the survivors were treated (Table 
3); of those weighing 1001-1500 g, 5% were treated; 
and of those between 1501 g and 2000 g, only 0-5% 
were treated. Cryotherapy was performed in 21% of 
all infants with acute retinopathy and in 4% of all 
surviving infants with a birthweight of <2500 g. On 
follow up 37 (18%) of these infants had cicatricial 






































Table 2 Stage of acute retinopathy of prematurity in relation to birthweight 
Acute retinopathy Birthweight (g) Total 
Stage Presence of: 
501-1000 1001-1250 1251-1500 1501-2500 S2500 
l Demarcation line 20) 29 22 34 105 
2 Ridge 17 12 17 12 58 
3 Ridge with extraretinal 
fibrovascular proliferation 22 17 6 3 48 
4 Retinal detachment 0 0 () 0 0) 
Total 59 58 45 49 211 
Table 3 Acute retinopathy of prematurity and cryotherapy in relation to birthweight 
Birthweight (g) Total 
< 1000 1001-1500 1501-2500 <2 500) 
No of survivors 87 377 606 1070 
No with acute retinopathy 59 103 49 ki 
No treated with cryotherapy 23 19 3 45 
% of acute retinopathy 39 I8 6 21 
% of survivors 26 5 0-5 d 
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Table 4 Acute retinopathy and cicatricial disease on follow up in relation to birthweight on follow up 


Birthweight (g) Total 
«1000 1001-1500 1501-2500 m5) 
No with acute retinopathy ` 59 49 211 
No with stage I cicatricial 
disease (and % of acute retinopathy) 12 (20) 18 (18) 7 (14) 37 (18) 
No with stage 2 cicatricial l 
disease (and % of acute retinopathy) 7 (12) 5 (5) 2 (4) 14 (7) 
No with > stage 2 
cicatricial disease 0 0 0 


disease stage 1 (Table 4) and 7% had stage 2. No 
infant had greater than stage 2 cicatricial disease and 
none were blind. | 


Discussion 


The incidence of acute retinopathy of prematurity 
in our study was high, in accord with results from 
other studies.” °° !® There was an inverse relation 
between birthweight and the incidence and severity 
of retinopathy. The absence of severe cicatricial 

i in such a large group of high risk infants 
was an interesting finding in this study. The survival 
rates of the infants admitted to the unit were 
similar to rates reported in other series.” Ventilated 
infants were managed and blood gases measured 
according to standard recommendations reported 
previously.” Vitamin E was not used routinely. It is 
unlikely, therefore, that the management of these 
sick babies had any influence on the lack of severe 
cicatricial disease. 

The use of cryotherapy is controversial. Nagata 
first applied photocoagulation in the treatment of 
severe retinopathy of prematurity,’ and subsequently 
it has been used widely in Japan. ? Cryotherapy 
has also been used in several other centres,!*} and 
results have varied; some have reported failures or 
deleterious results of treatment,'! some have 
reported little or no influence on the progress of 
the retinopathy,!° 14 while others have reported 
improvement or complete regression.§ 9 12 13 15 

As different classifications of the disease are used 
it is not always possible to compare results. The 
timing and method of treatment has also varied. In 
some centres cryotherapy has been performed only 
at a late stage of development of the disease, and the 
rate of success has been low or the condition has 
worsened. In most studies treatment has been 
performed on the demarcation line and neovascular 
ridge. 

We treated our patients after the disease had 
advanced to acute stage 3 retinopathy, according to 
definite criteria. Cryotherapy was applied only to 


the avascular retina. Cryotherapy was performed in 
4% of our surviving population and in 9% of infants 
with a birthweight of 1500 g or less (26% of infants 
with acute retinopathy). After treatment the eyes 
were examined routinely at least weekly. 

Infants with a birthweight of 1800 g or less and the 
larger ventilated infants were followed in a special 
follow up clinic. Thirty seven (18%) of 211 infants 
with acute retinopathy have cicatricial disease stage 
1 and 14.(7%) stage 2. None of the infants were 
blind or had serious visual impairment (cicatricial 
disease > stage 2). By the estimation of Phelps the 
expected incidence of blindness in our population 
was at least eight infants with more than twice that 
having severe cicatricial disease. Infants admitted to 
our unit in 1975 and 1976 were not included in this 
study as routine ophthalmological examinations 
were not performed as often as after 1976. Cryo- 
therapy was used, however, when indicated, and no 
infant given cryotherapy has become blind or has 
serious visual impairment. As no other factor in the 
treatment of these infants explains the lack of any 
severe disease of the eyes in this large group of high 
tisk infants our method of treatment seems to 
prevent severe cicatricial disease. 

Hittner et al suggested a possible mechanism to 
support the treatment of the avascular retina only.”! 
The pathogenesis of retinopathy was thought to be 
due to vasoconstriction with destruction of the 
endothelium of the posterior retinal vessels. The 
avascular peripheral retina was considered to be a 
quiescent region of the developing retina. Evidence 
suggests that embryonic spindle cells in the 
peripheral retina are the initial target of the disease 
with an increase in the extent of the gap junctions 
between these cells.“ This cellular alteration re- 
moves the embryonic precursors from the normal 
pattern of retinal vascular development as early as 4 
days after birth and triggers the severe retinopathy 
observed as soon as 8 weeks after birth. Hittner et al 
postulate that cryotherapy of only the avascular 
retina with its activated stacked spindle cells results 
in retinal quiescence. In contrast, cryodestruction of 
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the proliferating vessels with overlying haemorrhage 
results in further haemorrhage, neovascularisation, 
exudation, traction, and ultimate retinal detachment 
because the activated spindle cell inducer remains 
operational. 

We, and others, noted a high incidence of retino- 
pathy, particularly in infants with a birthweight of 
<1250 g. We suggest that careful examination of 
the eyes of all low birthweight infants admitted to a 
neonatal intensive care unit be performed within the 
first few weeks of life. Subsequently, regular 
examinations would be necessary until the retinal 
vessels reached the temporal ora serrata. In infants 
with acute retinopathy stage 1 or 2 no treatment is 
indicated as in 75-80% there is spontaneous regres- 
sion. In 75% of infants with retinopathy stage 3, 
however, the disease progresses to stage 4, and 
the visual outcome is poor.) Thus when retino- 
pathy progresses to acute stage 3 and if there are 
more than two hours of confluent fibrovascular 
proliferation cryotherapy of the avascular zone’ is 
indicated. Using this protocol we found that no 
infant developed severe cicatrigial disease or blind- 
ness. 
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SUMMARY One hundred and twenty nine high risk preterm infants (gestational ages 26-36 
weeks, mean 31-2 weeks; birth weights 800-3880 g, mean 1490 g) were studied by cranial 
ultrasound during the neonatal period, over a period of one week to three months, and at the age 
of 1 year. Neonatal ultrasound scanning was performed with an ATL Mk III real time echoscope, 
and follow up ultrasound scans at the age of 1 were performed with an Octoson static compound 
scanner. The neonatal scans of 66 infants were abnormal. Cerebroventricular haemorrhages were 
detected in 53 infants and other lesions in 19, six of whom also had haemorrhages. 
Posthaemorrhagic changes developed in 30 infants. The follow up scans at 1 year were abnormal 
in 27 children. One large parenchymal cyst was detected. All 27 scans showed ventricular 
dilatations; 19 were asymmetrical. About 95% of the children with normal neonatal scans and 
60% with abnormal neonatal scans had normal scans at 1 year. The size and shape of the 
ventricular system had changed in 20% of all infants. As no major changes were seen in the 
ultrasound images of those studied beyond the age of 2 months cranial ultrasound follow up in 
high risk preterm infants should therefore be continued until the age of 2-3 months; follow up 


beyond that age would only rarely be necessary. 


Periventricular and intraventricular haemorrhages 
and cerebral ischaemia are important causes of 
mortality and short and long term morbidity in 
preterm infants. The incidence of these abnormali- 
ties in infants admitted for neonatal intensive care Is 
high, and structural cerebral defects develop in 
many cases.'” Real time ultrasound scanning is 
particularly useful in the detection and short term 
follow up of these lesions.'” ” Follow up scanning 
has usually been limited to the time the infant is 
admitted to the neonatal unit. Only few studies have 
indicated how long follow up should be continued to 
determine the full extent of neonatal haemorrhagic 
and ischaemic damage.*! ~* 

Assuming that cerebral ultrasound images at the 
age of 1 year would reflect the end stage of any 
neonatal cerebral damage, we compared cranial 
ultrasound images at 1 year with serial neonatal 
images in a group of high risk preterm infants. Thus 
the optimal period for neonatal cranial ultrasound 
follow up could be determined. 


Subjects and methods 


We studied 129 infants. The population was com- 
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posed of survivors from a group of high risk preterm 
infants who were admitted to our neonatal intensive 
care unit. The gestational ages ranged from 26 to 36 
weeks, mean 31-2 weeks; birth weights ranged from 
800 to 3880 g, mean 1490 g. 

Neonatal scanning was conducted with an Ad- 
vanced Technology Laboratories Mark II ultrasound 
system with a 5 MHz scan head, producing high 
resolution real time images. Scanning was per- 
formed through the anterior fontanelle with the 
infant in his incubator or cot, as described 
previously.'' P '* 7 Two sets of planes, one coronal 
and one parasagittal, were scanned and representa- 
tive images were recorded on Polaroid film. An 
average of five scans was taken of each infant during 
the stay in the neonatal unit. Three babies were 
scanned once only and 21 twice only; 10 infants were 
scanned 10 times or more. Twelve babies were 
scanned only in their first week of life, but in 
49 scans were taken beyond the age of 1 month. 

The images were screened for haemorrhagic and 
cystic lesions, the size and the shape of the 
ventricular system were noted, and the lateral 
ventricular index at the intermediate part of the 
lateral ventricle was calculated for comparison with 
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follow up scans. The follow up scans at the age of | 
were obtained with an Ausonics Octoson scanner, a 
highly mechanised compound water path system 
with up to eight 3 MHz transducers. The resolution 
of this system is 1-2 mm, resulting in high quality 
Static images. Ultrasound scanning was performed 
through the temporoparietal bones with the child 
resting on the system’s water pillow, as described 
previously.” ** In several cases sedation with 
chloral hydrate was necessary. Two sets of planes, 
one semiaxial and one paracoronal, were scanned 
and recorded on x ray film. The images were 
screened for cystic lesions, the size and the shape of 
the ventricular system was noted, and the lateral 
ventricular index was calculated for comparison with 
neonatal scans. : 

The ultrasound studies at the intensive care 
nursery were considered to be part of standard 
treatment, but parental consent was obtained for the 
studies on the infants at age 1. 


Results 


Neonatal scans. The neonatal scans were normal in 
63 infants and abnormal in 66. Table 1 shows 
findings for the 66 infants with abnormal scans. 
Periventricular and intraventricular haemorrhages 
were detected in 53 neonates. Subependymal and 
intraventricular haemorrhages occurred in 39, and 
parenchymal haemorrhages were seen in 14. All 
infants whose haemorrhages could be timed bled 
during the first six days of life. Progression of the 
haemorrhages was noted in eight infants, and 


Table 1 Findings in the abnormal ultrasound scans of 66 
infants during the neonatal period 
Other leston 


Subependymal and Parenchymal 





intraventricular haemorrhage only 
haemorrhage (n=14) (n=13) 
(n= 39) 
Normal ventricular 
system 25 2 10 
Ventricular 
dilatation 14° 127 3 
Ventricular 
asymmetry 4 6 l 
Subependymal cyst F l 3 
Porencephaly 7 
Subependymal 
necrosis 38 7 


Periventricular 
leucomalacia 1 || l 


*Ventriculoperitoneal shunt in one patient. 

tVentriculoperitoneal shunt in two patients 

Lesion additional to and apparently unrelated to haemorrhage in two 
patients. 

Lesion additional to and apparently unrelated to haemorrhage in three 
patients. 

Lesion additional to and apparently unrelated to haemorrhage in one 
patient. 


posthaemorrhagic changes were seen in 30 infants. 
Subependymal cysts developed in seven infants and 
porencephaly in nine. Parenchymal cysts were 
present in two of the nine infants at their last 
neonatal scan, while porencephalic ventricular 
enlargements had developed in the seven others. 
Ventricular dilatations (lateral ventricular index 
>0-35) occurred in 26 infants. These were 
asymmetrical in 10 infants; the asymmetry seemed 
to be the result of posthaemorrhagic porencephaly 
in seven, but no apparent cause was seen in the 
three others. Three infants had to be shunted for 
progressive ventricular dilatation. 

Lesions, apparently unrelated to haemorrhages 
and probably of ischaemic origin, were seen in 19 
infants. These lesions were isolated in 13 infants and 


were additional to haemorrhages in six. A mild 


ventricular dilatation was noted in three of the 
infants, subependymal cysts or necrosis in 14, and 
cystic periventricular leucomalacia in two. 


Scans at 1 year. The follow up scans taken at the age 
of 1 were normal in 102 children and abnormal in 27. 
In one child a large frontal parenchymal cyst was 
present. A dilated ventricular system (lateral ven- 
tricular index >0-35)*° was seen in all abnormal 
scans. Nineteen of the 27 dilatations were asym- 
metrical. 


Neonatal versus scans at 1 year. Tables 2 and 3 
summarise the neonatal findings and findings at the 
age of 1. Sixty children showed no abnormality 
either during the neonatal period or at the age of 
l year. Forty two children with abnormal neonatal 
scans had normal scans at 1 year; 27 of these 
originally showed a subependymal and intra- 
ventricular haemorrhage, five a parenchymal 
haemorrhage, and 10, other abnormalities. All five 
parenchymal haemorrhages had been small 
haemorrhages. 

Eighteen of the 27 abnormal scans at 1 year were 
the result of subependymal and intraventricular 
haemorrhage or parenchymal haemorrhage with 


Table 2 Ultrasound findings at I year in 129 children 
related to neonatal ultrasound findings 


Neonatal findings Findings at 1 year 











Normal Ventricular Ventricular 
dilatation asymmetry 
Normal 60) 3 l 
Subependymal and 
intraventricular 
haemorrhage 27 12 6 
Parenchymal haemorrhage 5 9 9 
Other lesion 10 3 3 
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Table 3 Ultrasound findings at 1 year in 129 children 
related to posthaemorrhagic changes and other lesions 
during neonatal period 





Neonatal findings Findings at 1 year 





Ventricular 
asymmetry 


Ventricular 
dilatation 


Normal 








Normal ventricular 


system 91 9 4 
Ventricular 

dilatation 11 18 15 
Ventricular 

asymmetry 5 6 6 
Subependymal cyst 9 3 2 
Porencephaly 2 7 7 
Subependymal 

necrosis 7 3 2 


Periventricular 
leucomalacta 


rh 
— 





posthaemorrhage or porencephalic ventricular dila- 
tations, and six were the result of lesions without 
ventricular dilatation. The neonatal scans had been 
normal in the three remaining children. Neonatal 
ventricular dilatations had resolved, however, by 
the age of 1 in 11 children. Three of the 19 children 
with ventricular asymmetries at 1 year originally had 
lesions without ventricular dilatation or asymmetry. 
One child with ventricular asymmetry at 1 year had 
entirely normal neonatal scans. Asymmetries had 
resolved, however, at 1 year in five children. 
Overall, the size and the shape of the ventricular 
system changed in 29 of the 129 children. 

Table 4 compares the neonatal scans and scans at 
1 year, in relation to the period of neonatal follow 
up. Three of the 63 children with normal neonatal 
scans had abnormal scans at the age of 1. Neonatal 
follow up had been limited to less than one month in 
all three. Differences in ventricular size and shape 
were found in 26 of the 66 children with abnormal 
neonatal scans. The changes occurred in 20 of 26 
children in whom neonatal follow up had been 
limited to less than one month, in five of 25 who had 
been followed up for 1-2 months, and in one of 15 
who had been followed up for over two months. 


Table 4 Comparison of neonatal and 1 year scans related 
to period of neonatal follow up 








Agreement No agreement 
at 1 year at 1 year 
All neonatal scans 100 29 
Follow up of normal neonatal scans: 
<1 month 51 3 
1-2 months 7 0) 
>2 months 2 0 
Follow up of abnormal neonatal scans: 
<1 month 6 20 
1-2 months 20 5 
>2 months 14 l 


Daaa 


Discussion 


By ultrasound scanning haemorrhagic or ischaemic 
cerebral lesions, or both can be shown in 35-50% of 
sick preterm infants admitted for neonatal intensive 
care. !® 2! 730 Most haemorrhages occur during the 
first week of life showing echodensities in typical 
localisations. Resorption of the haemorrhages 
occurs in the following weeks, often resulting in 
porencephaly at the site of the haemorrhage. 
Posthaemorrhagic ventricular dilatations develop in 
50% of cases, being transient in about half and 
progressive in less than a quarter of the cases. 
Atrophic ventricular dilatations may develop after 
generalised cerebral ischaemia. Major local 
ischaemic lesions may be detected by the appear- 
ance of secondary haemorrhages, which sometimes 
occur, or by cystic changes that become visible one 
to three weeks later. Haemorrhages and ischaemia 
may coexist in several infants, resulting in changes 
attributable to both. Thus after some time the extent 
of perinatal haemorrhagic or ischaemic trauma, or 
both to the preterm newborn’s brain will be re- 
flected by the presence of cystic lesions of the 
parenchyma and the size and shape of the ventricu- 
lar system T Ama 

Several studies have reported cranial ultra- 
sound follow up in high risk preterm in- 
fants.!7 19 21 22 27 28 31 Most follow up, however, 1s 
limited to a few weeks or months while the infant is 
admitted to the neonatal unit. In only one study was 
follow up extended until the age of 1 year and in 
only 34 children.” No comparison, however, was 
made between the neonatal scans and the findings at 
the age of 1, 

We compared neonatal ultrasound images and 
images taken at 1 year of the cerebral parenchyma 
and ventricular system in 129 high risk children. The 
agreement between neonatal findings and those at 
the age of 1 was best in the children with normal 
neonatal scans and in children with abnormal! 
neonatal scans who were followed up for over one 
month while admitted to the neonatal unit. About 
95% of children with normal neonatal scans had 
normal scans at the age of 1. Sixty per cent of the 
children with abnormal neonatal scans had normal 
scans at 1 year. No germinal layer area lesions were 
seen at | year, probably due to the involution of this 
area. A large parenchymal cyst was detected in one 
of the two children who had cysts visible in their last 
neonatal scan. The parenchyma appeared to be 
normal at 1 year in the two children with cystic 
periventricular leucomalacia, but an enlarged ven- 
tricular system was seen in both. 

The size and shape of the ventricles had changed 
in 35% of children with abnormal neonatal scans. 
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Posthaemorrhagic dilatations had resolved in sev- 
eral infants whereas in others enlargements had 
appeared that had not been detected previously. 
Asymmetries of the ventricular system were noted 
in some infants in whom symmetries had been noted 
previously. These differences were found mainly in 
children in whom neonatal follow up scanning had 
been limited to less than one month. No major 
changes occurred beyond the age of 2 months in 
those scanned. Our findings confirm the results of a 
previously reported study in which in a similar group 
of high risk infants over 90% of all ultrasound 
abnormalities were detected within the first 3 
months of life.” 

The end stage of cerebral anatomical changes 
caused by perinatal insults and seen by ultrasound 
scanning will usually be reached by the age of 2-3 
months. In conclusion, cranial ultrasound follow up 
in high risk preterm infants should be continued 
until 2-3 months to visualise the full extent of 
perinatal haemorrhagic or ischaemic damage, or 


both. Follow up beyond that age would only be 
necessary in a few selected cases. 
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Posthaemorrhagic hydrocephalus in newborn 


term infants 
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SUMMARY 


Intraventricular haemorrhage may occur de novo in previously well, term newborn 


infants. In a group of six neonates a high incidence of posthaemorrhagic hydrocephalus was 
found. Posthaemorrhagic hydrocephalus may be more common in full term newborn infants than 


previously recognised. 


With the increased use of two dimensional real time 
ultrasound scanning periventricular haemorrhage 
has been recognised more often in the neonatal 
period of very low birthweight infants.' The origin 
of the bleeding is the vascular subependymal ger- 
minal matrix, an anatomical structure that dim- 
inishes in size, with little present at term.” In a 
proportion of infants, especially when there is a 
bleed of major degree (grade 3 or 4 on Papile’s 
scale*), secondary hydrocephalus develops, and a 
shunt is required. 

Several cases of haemorrhage originating in the 
choroid plexus,* caudate nucleus,* and thalamus> 
have been recognised in term babies. In these more 
mature babies periventricular haemorrhage has 
been noted in the absence of precipitating factors 


that are recognised in very low birthweight infants® 


and presentation is often delayed until the infant has 
been discharged from the maternity hospital. Re- 
ports on such babies have found that progressive 
hydrocephalus developed in a minority of cases.’ 
Over an 18 month period we noted a series of six 
term babies in whom diagnostic confusion initially 
existed. A high incidence of posthaemorrhagic 
hydrocephalus followed. 


Case 1 


A boy weighing 4340 g was born at 39 weeks’ 


gestation after a normal pregnancy and delivery. 
Apgar scores were 9 and 10 at 1 and 3 minutes, 
respectively. Vitamin K (1 mg) was given intramus- 
cularly after birth. He was discharged home with his 
mother at 4 days but was readmitted at 11 days with 
a 24 hour history of loose stools, vomiting, irrita- 
bility, and poor colour. On examination he was grey 
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and mottled with a full fontanelle, stiffness of the 
neck, and increased muscle tone. 

It was not possible to obtain cerebral spinal fluid 
on admission, and the baby was treated for neonatal 
meningitis. Biochemical and haematological indices 
were within normal limits. Cerebral spinal fluid, 
subsequently obtained by lumbar puncture, con- 
tained a red blood cell count of 260x107/l, white 
blood cell count 0-48x10°/Il, protein concentration 
1-3 g/l, glucose concentration 2-4 mmol/l, and sterile 
culture. Ultrasound scanning showed intraventricu- 
lar haemorrhage with normal ventricular size. Sub- 
sequent ultrasound scans and computed tomograms 
confirmed the intraventricular haemorrhage and 
showed increasing ventricular size (Fig. 1 (a) and 
(b)). 

At 5 weeks of age, over a 48 hour period, he 
developed symptoms of increasing intracranial press- 
ure with an increase in circumference of his head 
and ventricular dilatation. A ventriculoperitoneal 
shunt was inserted. By 7 weeks of age symptoms had 
settled and he had no detectable neurological 
abnormality. 


Case 2 


A 3520 g girl was born at 42 weeks’ gestation after 
normal pregnancy and delivery. Apgar scores were 9 
and 9 at 1 and 5 minutes, respectively. Vitamin K 
(1 mg) was given intramuscularly after birth. During 
the first day she had an episode of cyanosis and 
vomited several times. She was discharged home 
with mother at 4 days of age but was readmitted two 
days later with poor feeding, irritability, and a brief 
left sided seizure. On examination she was having 
intermittent fits, the anterior fontanelle was tense, 
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Fig. | 


scan (b) for case ]. 


Computed tomogram (a) and coronal ultrasound 


circumference of her head was 36-5 cm, her posture 
opisthotonic, and the muscle tone increased in all 
limbs. Initial diagnoses considered included septi- 
caemia and non-accidental injury. Intravenous anti- 
biotics were given. 

Investigations showed heavily blood stained cere- 
bral spinal fluid with a red blood cell count of 
200 10°/1, white blood cell count 4-8*10°/I, and 
sterile culture. Other biochemical and haemato- 
logical indices were normal. Ultrasound scanning 
showed bilateral intraventricular haemorrhage with 
dilatation of the ventricles: the appearances were 
confirmed by computed tomogram (Fig. 2). 

Serial ultrasound scanning showed an increase in 
ventricular size with the head growing along the 90th 
centile. At the age of 2 months the infant remained 
under review. 


Case 3 


A 4370 g boy was delivered at term to a 16 year old 
mother after normal pregnancy and delivery. Apgar 
scores were 9 and 9 at | and 5 minutes, respectively. 
Vitamin K (1 mg) was given intramuscularly after 
birth. The baby was readmitted from home at 8 days 
with fever and increasing head circumference (from 
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Fig. 2 Computed tomogram for case 2. 


37-4 cm at birth to 38:5 cm on day 8). On 
examination the baby appeared well but was febrile 
with a tense fontanelle. Lumbar puncture showed 
dark brown fluid with a red blood cell count of 
64 10°/l and white blood cell count of 4107/1 with 
low cerebral spinal fluid sugar concentrations (0-5 
mmol/l) and increased protein concentrations (12-3 
g/l). A provisional diagnosis of meningitis was made 
and parenteral antibiotics given. No positive results 
were obtained from bacterial or viral cultures. 
Repeat lumbar puncture on day 12 showed xantho- 
chromic fluid. 

From day 14 the baby vomited intermittently 
despite feeding well. An ultrasound scan showed 
Increasing ventricular size, and the baby was trans- 
ferred to a surgical unit. At 19 days the occipitofron- 
tal circumference was 40-5 cm and the fontanelle 
tense. Computed tomogram confirmed residual 
blood clot in the right lateral ventricle with enlarge- 
ment of lateral, third, and fourth ventricles (Fig. 3). 
A ventriculoperitoneal shunt was inserted on day 
28. 





Fig. 3 


Computed tomogram for case 3. 
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Table Clinical details of cases 4, 5, and 6 
Case no Birthweight (g) Gestation Apgar score Age at Clinical features Outcome 
(weeks) at one and presentation 
five mins (davs) 

4 3630 4] 4 6 Seizure, shock, tense Vasoperitoneal shunt 
fontanelle. spasticity at 21 days 

5 2540 36 ts 2 9 Vomiting, Vasoperitoneal shunt 
opisthotonus at 28 days 

6 3380 40) 8, 10 2 Seizures, irritability. Vasoperitoneal shunt 
crying at 28 days 

The diagnoses considered before computed Discussion 


tomography were meningitis, non-accidental injury, 
and aqueduct stenosis. 

The Table and Figs. 4 and 5 give the clinical details 
of three other infants with neonatal intraventricular 
haemorrhages that progressed to hydrocephalus. 








Coronal ultrasound scan for case 5. 


Reports of intraventricular haemorrhage in term 
babies link the development of haemorrhage with 
preceding perinatal conditions.” In the infants that 
we studied intraventricular haemorrhage of classic 
appearance by ultrasonography and computed 
tomography” developed in the absence of evident 
perinatal or postnatal trauma, asphyxia, or other 
precipitating factors. Five of the six infants were 
male, the average age at presentation was 7 days, 
and five of six were readmitted after discharge from 
the maternity hospital. Initial investigation by real 
time ultrasound scanning, followed in three infants 
by computed tomography, delineated the extent of 
the haemorrhage. No evidence of vascular mal- 
formation was seen, though angiography would be 
required to exclude completely this possibility. |” No 
infant bled further, and the origin of the intra- 
ventricular haemorrhage remained unclear. 

The site of bleeding in intraventricular haemor- 
rhage in term infants is often unknown. It has been 
reported in association with haemorrhage from the 
germinal matrix,” choroid plexus,” caudate nucleus,” 
and thalamus.” 

In two of our infants (case 4 and 5) attempts to 
control accumulation of cerebral spinal fluid by daily 
lumbar puncture were unsuccessful. All babies 
showed evidence of rapidly increasing ventricular 
size on serial ultrasound scanning. In addition, five 
had features of raised intracranial pressure, and in 
these babies a drainage procedure was performed. 
One infant (case 2) at 2 months of age had a head 
circumference growing along the 90th percentile and 
has remained under observation. 

Follow up of term neonates with intraventricular 
haemorrhage has indicated that the Papile grading 
system, which has predictive value for outcome in 
preterm babies, is of less value in term babies. |! 
Grade III haemorrhage was present in four of five 
babies (cases 2, 3, 4, and 5) and Grade IV in one 
(case 6). No infant died, and all made satisfactory 
progress once the hydrocephalus had been con- 
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trolled. The follow up period, however, was less 
than one year in all infants. 

Previous reports of intraventricular haemorrhage 
in term infants have shown a variability in clinical 
picture and outcome. They include the ‘primary’ 
intraventricular haemorrhages occurring in infants 
with no recognisable preceding asphyxial or trauma- 
tic insult and also those after asphyxia at birth, 7 ' 
postnatal dehydrating illness,'* and non-accidental 
injury.'* From such a heterogeneous group it is 
difficult to predict subsequent outcome or inci- 
dence of posthaemorrhagic hydrocephalus. Scher’s 
summary of reported studies included 10 cases 
similar to those in our series.'' Of these, four 
required ventriculoperitoneal shunt insertion, one 
had arrested hydrocephalus, and one died. In two of 
four cases of thalamic haemorrhage with intra- 
ventricular haemorrhage, ventriculoperitoneal shunt 
insertion was required.” 

Intraventricular haemorrhage in term infants 
appears aetiologically and prognostically different to 
that seen in very low birthweight infants who sustain 
haemorrhages of equivalent size." The presence of 
increasing hydrocephalus requires early diagnosis, 
close monitoring, and prompt decompression. Early 
treatment may be an important factor for the 
neurodevelopmental outcome of this group of 
infants. 


We thank the consultants at Alder Hey Children’s Hospital. 
Liverpool, and Altnagelvin Hospital. Londonderry, for permission 
to report on their patients. 
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Prevention of intraventricular haemorrhage by fresh 
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SUMMARY Seventy three preterm infants weighing less than 1500 g or less than 32 weeks’ 
gestation, or both, were allocated randomly to treatment (fresh frozen plasma 10 ml/kg on 
admission and at 24 hours of age) or control groups. Fifteen (41%) out of 37 control patients 
sustained intraventricular haemorrhage compared with five (14%) of 36 patients receiving 
treatment (y°=5-24, P=0-022). No difference was found in coagulation factors measured at birth 
or at 48 hours of age in both groups. Fresh frozen plasma appears to have a beneficial effect in the 


prevention of intraventricular haemorrhage. 


Intraventricular haemorrhage is the most common 
neurological disorder in preterm infants, occurring 
in 30-40% of babies weighing less than 1500 g.'3 
Defects in haemostasis have been associated with 
the occurrence of intraventricular haemorrhage,* ° 
and intervention studies have produced equivocal 
results.” ” These studies, however, were performed 
before the advent of cranial ultrasound when 
diagnosis was based on clinical grounds and necrop- 
sies. As infants with major intraventricular haemor- 
rhage are at high risk of neurological handicap we 
conducted a randomised prospective controlled trial 
using fresh frozen plasma to investigate its effective- 
ness in preventing intraventricular haemorrhage. 


Patients and methods 


Each year the Regional Neonatal Unit at Leeds 
General Infirmary admits about 120 infants of low 
birthweight (less than 1500 g), of whom half are 
inborn. All infants weighing less than 1500 g or less 
than 32 weeks’ gestation, or both, were considered 
to be eligible for the study. 

On admission each child was given vitamin K 1 mg 
intramuscularly, and a cranial ultrasound was per- 
formed to exclude an early intraventricular haemor- 
rhage. Each infant was allocated to a treatment or 
control group by the opening of a presealed en- 
velope that randomised allocation to study groups. 
Blood was taken for coagulation studies, and the 
infants assigned to the treatment group were given 
fresh frozen plasma 10 ml/kg on admission and again 
at 24 hours of age. In both groups coagulation 
studies were repeated at 48 hours of age. It was 
not possible to perform coagulation studies on 
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all infants because of sampling and technical 
difficulties. 

Ultrasound scans were repeated in all infants at 
age 48 hours, age 7-10 days, and before discharge 
home. Additional scans were performed when 
clinically warranted; thus in all children who died 
scans were performed shortly before death. The 
scans at 7-10 days and subsequent scans were 
performed by a radiologist (RJA) who had no 
knowledge of the clinical state of the infants. When 
haemorrhages were identified serial scans were 
performed at regular intervals to grade the maxi- 
mum extension of the haemorrhage according to 
Papile’s classification. |" 

All infants were given vitamin E from birth as 


prophylaxis against retrolental fibroplasia,'' and 
any infant with an unstable intra-arterial blood 
pressure trace, as described by Perlman.’ was 


paralysed with pancuronium. 


Collection of blood and coagulation studies. Blood 
samples (2 ml) were collected from most infants on 
admission at the time of insertion of an indwelling 
umbilical arterial catheter or if this was not possible, 
by radial artery puncture. Half of the blood sample 
was anticoagulated with trisodium citrate and used 
to determine the prothrombin time (Manchester 
Comparative Reagent), activated partial thrombo- 
plastin time (General Diagnostics Automated 
APTT Reagent), and fibrinogen concentration (clot 
opacity method). A further 0-5 ml was added to 
thrombin and aprotinin before the detection of 
fibrin and fibrinogen degradation products. The 
remaining 0-5 ml was anticoagulated with edetic acid 
and used to determine the platelet count and mean 
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platelet volume with a Coulter counter model 
S+IV. A further 2 ml blood sample was taken at age 
48 hours and treated similarly. 


Ultrasound studies. The occurrence of intraventricu- 
lar haemorrhage was detected with a portable real 
time ATL ultrasound sector scanner with a 5 MHz 
probe by methods described previously.” 


Results 


During December 1983 to August 1984, 85 babies 
weighing less than 1500 g or less than 32 weeks’ 
gestation, or both, were admitted to the neonatal 
intensive care unit. For administrative reasons five 
babies were not included in the study and seven 
were withdrawn from the analysis of the results (two 
treatment and five control patients; Table 1). The 
remaining 73 patients form the basis of our report. 

No significant difference was found between the 
treatment group and control group in birthweight, 
gestational age, and other clinical factors that have 
been associated with the development of intra- 
ventricular haemorrhage (Table 2). Five of 36 
infants in the treatment group, however, developed 
intraventricular haemorrhage compared with 15 of 
37 control patients (y*=5-24, P=0-022, Yates’s 
correction, 1 df) (Table 3). Furthermore, if the 
seven patients who were excluded from the study 
are included in the analysis the degree of signifi- 
cance is increased. We were unable to show any 
difference in the coagulation studies undertaken on 
admission and at 48 hours of age in both groups 
(Table 4). We noticed a consistent trend for infants 
with intraventricular haemorrhage to have a longer 
prothrombin time, longer partial thromboplastin 
time, and increased fibrin/fibrinogen degradation 
products at birth and at 48 hours than children 
without haemorrhage, though this trend was not 


significant. 


Table 2 Clinical data on treatment and control groups* 


Control Treatment 

group group 

(n= 37) (n= 36} 
Mean (SD) gestation (weeks) 28:75 (2-05) 29-36 (2-36) 
Mean (SD) weight (g) 1-216 (0-32) 1-246 (0-40) 
Mean (SD) Apgar score at ! min 6-1 (2-3) 4-9 (2-9) 
Mean (SD) Apgar score at 5 min 8-2 (2-0) 7:5 (2-0) 
Vertex delivery (%) 11 (30) 11 (31) 
Inborn (%) 19 (51) 2B (64) 

í syndrome (%) 28 (76) 24 (67) 
Ventilation (%) 31 (84) 29 (81) 
Arterial carbon dioxide tension 

>8KPa (%)}t 10 (27) 9 (25) 
pH<7-15 (%)t 9 (24) 7 (19) 
Mean (SD) maximum peak atrway 

pressure (mm H20) 26-7 (7-9) 26-7 (7-2) 
Mean (SD) maximum F;Q, 0:65 (0-25) 0-69 (0-25) 
Pneumothorax (%) 9 (24) 7 (19) 
Patent ductus arteriosus (%) 9 (24) 10 (28) 
Paralysed (%) 21 (57) 20 (56) 


“All differences between groups not significant. 
tOccurrence on one or more occasion of these values on arterial gas sampling. 


Table 3 Occurence and severity of intraventricular 
haemorrhage 


Grade of intraventricular Control group Treatment group 
haemorrhage {n=37} (n=36) 
I 4 2 
0 3 0 
agi 6 3 
IV 2 0 
7=5-24* 
Total 15 5 PeO 


"Yates’s correction 1 df, 


The mean (SD) volume of crystalloid that the 
treatment and control groups received on the first 
day of life (72-8 (19-1) ml/kg/day and 68-7 (16-2) 
mi/kg/day) and second day of life (84-5 (16-3) 
mi/kg/day and 82-1 (16-6) mi/kg/day) were similar. 
The treatment group received 10-4 (0-68) mi/kg/day 


Table 1 Clinical details of patients withdrawn from study 


Study group Gestation Weight Reason for withdrawal Outcome 
(weeks) (g) 
Treatment 26 750 Died at 6 hours, before fresh frozen plasma given Died age 6 hours Grade IV intraventricular haemorrhage 
Treatment 29 1050 Intraventricular haemorrhage on admission Died age 4 days Grade I intraventricular haemorrhage 
Control 26 950 Severe disseminated intravascular coagulation Grade II intraventricular haemorrhage. 
to intraventricular haemorrhage at Discharged home 

24 hours treated with fresh frozen plasma 
Control 31 1100 Severe hypotension treated with fresh frozen plasma Grade DI intraventricular haemorrhage, 

to maintain blood pressure home 
Control 25 800 Severe hypotension treated with fresh frozen plasma No intraventricular 

to maintain blood pressure home. Retrolental fibrohyperplasia 
Control 32 1400 Severe hypotension treated with fresh frozen plasma No intraventricular ge 

to maintain blood pressure Discharged bome 
Control 29 970 Severe disseminated intravascular haemorrhage at No intraventricular haemorrhage 

36 hours treated with fresh frozen plasma Discharged home 
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Table 4 Coagulation studies on admission and at age 48 hours (mean (SD)) 


Prothrombin 


Activated partial 


Fibrinogen (g/l) 


No of patients with 


Platelet count 


Mean platelet 


time (secs) thromboplastin fibrinogen degradation (10°/I) volume fil 
time (secs) products > 10 mg/l 
Control group (n=37) 
Admission 22-4 (5-6) 61-5 (28-8) 1:36 (0-99) 2 223 (156) 8-1 (0-7) 
(n=33) (n=33) (n=22) (n=27) (n=30) (n=24) 
48 hours 18-8 (4-3) 48-6 (16-1) 1:28 (0-65) 2 194 (84-3) &-8 (1-8) 
(n=25) (n=25) (n=22) (n=26) (n=27) (n=21) 
Mean change 
from admission —3-96 (5-2) —10-23 (34-1) —0-08 (0-77) —()-42 (3-0) —23-8 (147-8) 0-36 (0-47) 
to 48 hours (n=25) (n=25) (n=20) (n=24) (n=26) (n=20) 
Treatment group (n=36) 
Admission 20-5 (5:2) 58-6 (25-3) 0-95 (0-61) 4 206 (96-5) 8-6 (2-3) 
(n=28) (n=28) (n=20) (n=26) (n=28) (n=17) 
48 hours 19-1 (5-2) 48-0 (12-5) 1-42 (0-80) l 183 (78-4) 9-0 (2.3) 
(n=22 (n=22) (n=18) (n=20) (n=21) (n=14) 
Mean charge 
from admission —(0)-95 (5-9) —7-05 (17-7) +0-39 (0-50) —()-21 (8-16) — 13-9 (96-4) —()-23 (0-49) 
to 48 hours (n=21) (n=21) (n=17) (n=19) (n=21) (n=14) 


fresh frozen plasma during the first 24 hours of life 
and 10-6 (0-69) ml/kg/day on the second day. None 
of the control patients received fresh frozen plasma 
during the study period, though three were given 
small volumes of purified protein fraction during the 
first 24 hours of life to help maintain their blood 
pressures. The treatment patients who were inborn 
received their fresh frozen plasma at a mean (SD) 
age of 2-9 (1-3) hours whereas those who were not 
inborn received their fresh frozen plasma at 8-9 (4-8) 
hours. No difference was found between the mean 
age of recruitment into the trial of the treatment and 
control patients. 

Thirteen infants died during our study; five were 
from the treatment group, two of whom sustained 
intraventricular haemorrhage. Four of the deaths 
from the treatment group occurred before 48 hours 
of age, and one of these infants had developed an 
intraventricular haemorrhage. In the control group 
eight infants died: five died before 48 hours of age, 
three of whom had developed intraventricular 
haemorrhages. Three infants from the control group 
died after 48 hours of age; two had developed 
intraventricular haemorrhages. Necropsies were 
undertaken in seven infants who died, and in these 
the diagnosis by ultrasound was confirmed. 

We were unable to detect any adverse effects of 
our treatment; the incidence of patent ductus 
arteriosus, congestive cardiac failure, and necrotis- 
ing enterocolitis was similar in the two groups. Two 
infants developed asymptomatic hypoglycaemia 
during infusion of fresh frozen plasma, but each 
responded with an intravenous infusion of 10% 
dextrose. Subsequently, we gave fresh frozen 


plasma in addition to maintenance fluids to prevent 
hypoglycaemia. 


Discussion 


Recent reports have described the potential benefi- 
cial effects of phenobarbitone,'* sodium ethamsy- 
late, and vitamin E! as prophylaxis for the 
prevention of intraventricular haemorrhage. Reports 
of the use of fresh frozen plasma have provided 
equivocal results, 8 although Turner’s report 
showed that specific coagulation deficits could be 
corrected but had no effect on mortality.’ 

Our results showed that infusions of fresh frozen 
plasma have a beneficial effect in the prevention of 
intraventricular haemorrhage without any notice- 
able effect on mortality. In accord with Johnson et 
al,” we were unable to show any lasting improve- 
ment in the coagulation variables measured due to 
infusions of fresh frozen plasma. The beneficial 
effects of fresh frozen plasma may, therefore, be 
exerted by a mechanism other than the improve- 
ment of coagulation factor concentrations. 

The association among unstable blood pressure 
traces, variable cerebral blood flow, and intraventri- 
cular haemorrhage has been well documented,'” 
and profound changes in blood pressure are used as 
a model in beagle puppies to produce intraventri- 
cular haemorrhage." Fresh frozen plasma may 
exert its effect by stabilising the circulation and thus 
preventing rapid changes in blood pressure. 
Although this is a feasible explanation, the number 
of babies who were paralysed because of unstable 
blood pressures was the same in both groups. 
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Follow up studies have shown that infants who 
survive the more severe grades of intraventricular 
haemorrhage have only a 20% chance of being 
normal on follow up.!?2! Although we showed that 
the incidence of intraventricular haemorrhage was 
reduced by treatment with fresh frozen plasma, we 
do not know if it alters the neurological outcome for 
these infants. Treatment with fresh frozen plasma 
and other agents described previously'*'° may only 
remove the marker of a neurological insult instead 
of preventing the insult itself. Long term follow up 
of our population and those of other studies will 
answer this question. 

Our results, and those of others’ showed that 
coagulation abnormalities are common in preterm 
infants. Fresh frozen plasma infusions reduced the 
incidence of intraventricular haemorrhage from 
41% to 14% in infants less than 32 weeks’ gestation, 
and we therefore recommend its routine use as a 
prophylaxis for this disorder. A trial of treatment 
with fresh frozen plasma and another plasma ex- 
panding agent will determine whether the beneficial 
effect described here occurs by the coagulation 
system or by action on the stability of the circula- 
tion. 


We thank the medical and nursing staff of the neonatal intensive 
care unit, without whose help this study would not have been 
possible, and Angela Hartup for secretarial work and typing the 
manuscript. 
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Improvement i in auditory and visual evoked potentials 
in jaundiced preterm infants after exchange 


transfusion 


K C CHIN, M J TAYLOR, AND M PERLMAN 


Division of Perinatology and Neurology, Hospital for Sick Children, Toronto, Canada 


SUMMARY Two preterm infants with peak serum bilirubin concentrations of 270 pmol/l and 
200 pmol/l, respectively showed improvement in the wave peak latencies of the auditory and 
visual evoked potentials after exchange transfusion. The implications of this observation and the 
use of evoked potential recording in neonatal jaundice are discussed. 


There is uncertainty among neonatologists of what a 
safe serum bilirubin concentration should be in a 
small preterm infant. ? This uncertainty has re- 
sulted from the lack of an objective method to 
evaluate the acute cerebral effects of hyperbilirubi- 
naemia. The measurement of auditory brain stem 
response is a useful clinical tool to monitor the 
effects, albeit transient, of acute hyperbilirubi- 
naemia in full.term infants.* Auditory brain stem 
responses of jaundiced preterm infants have not 
been studied and visual evoked potentials have not 
been reported in jaundiced neonates. 

~ We report the changes in the auditory brain stem 
response and-visual evoked potential in two'preterm 
infants after exchange transfusion for eens 
naemia. i 


Case 1 
A girl, one of identical twins, weighing 1290 g and 


group O Rh negative, was born at 32 weeks’ 
gestation by normal delivery to'a group B Rh 


positive mother. There was no asphyxia at birth, but ’ 


the. infant’had some facial bruising. On day 3 her 
serum bilirubin concentration rose to 270 mol/l. and 
a two volume exchange transfusion was performed. 

After the exchange the serum bilirubin.concentra- 
tion was 189 mmol/l; the auditory brain stem 
response wave I-IH and I-V latency (Fig. 1); and 
the visual evoked potential negative peak latency 
shortened (Fig. 2)..Serum biochemistry . values 
before and after exchange were pH 7-43 and 7-40; 
calcium concentrations 1-98 and 2-01. mmol/l; 
sodium concentrations 145 and 145 mmol; potassium 


concentrations 4-5 and 3-7 mmol/l; and chloride 
concentrations 110 and 108 mmol. 

The jaundice resolved. Subsequently, however, 
the infant required a short period of continuous 
positive airway pressure for apnoea but eventually 
made a good recovery. 


Case 2 


A 1700 g girl was born by elective caesarian section 
at 33 weeks’ gestation to a gravida 4, para 2, rhesus 
isoimmunised mother. She underwent serial plasma- 
phoresis. antenatally as she had high and rising 
antibody titres.-Apgar score was 8 at one minute. 
Examination showed a pale infant whose spleen was 
enlarged by 3 cm and liver by 4.cm. There was no 
oedema or ascites. The cord blood haemoglobin 
concentration was 65 g/l and bilirubin concentration 
121 pmol/l. Phototherapy was started and at 16 
hours of age the serum bilirubin concentration had 
risen to 200 pmol/l; and a two volume peavauee 
transfusion was performed. l 

After the exchange transfusion the serum bili- 
rubin concentration fell to 108 umol/l; and the 
auditory brain stem response wave I-III and I-V 
latencies shortened (Fig. 1). The visual evoked 
potential negative peak latency also shortened and a 
first positive peak became distinguishable (Fig. 2). 
Serum biochemistry values before and after ex- 
change were pH 7-37 and 7-40; calcium concentra- 
tions 2:42 and 1-84 mmol/l; sodium concentrations 
137 and 137 mmol/l; potassium concentrations 3-2 
and 4-0 mmol/l; and chloride concentrations 104 and 
100 mmol. 
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Fig. 1 Auditory brain stem responses in two infants before and after exchange transfusion. Tracings are from the sàmë ear 


in each case. 


No further exchange transfusion was required and 
the infant made an uneventful recovery. 

In both cases, unfortunately, serial recordings 
were not obtained. 


Methods 


This study was part of a larger project to evaluate 
the use of evoked potential in normal and high risk 
neonates. The project was PEDONE by the hospital 
ethics committee. 

Auditory brain stem responses and visual evoked 
potentials were measured with a Nicolet CA—1000 
signal averager, and the tests were performed in a 
quiet side room in the neonatal intensive care unit. 
Recordings were taken one hour before and one 
hour after the exchange transfusion. 

Auditory brain stem responses were recorded 
using three Grass gold-cup electrodes that were 
applied to each earlobe and referenced to the vertex 
of the infant’s head. Impedance was below 2500 
ohms. Click stimuli at 90 dbHL and a rate of 


11-1/second were presented ‘separately to each ear 
by handheld earphones with the non-test earpiece 
masked. A bandpass of 150-3000 Hz was used. The 
analysis time was 10 milliseconds and 1024 clicks 
were averaged. At least two trials were done for 
each ear, and excessive artefacts were automatically 
rejected. 

Visual evoked ‘potentials: were recorded by. an 
electrode placed at the inion that. was referred to 
linked ears. The light stimulus was from the light 
emitting diode goggles (NIC—105) that were placed 
gently over and covering both eyes: The stimulus 
rate was 0-9/second, analysis time one second, and 
64 flashes were averaged. At. least two’ repeatable 
Waverorns were obtained... 


Discussion 

The auditory brain stem evoked response consists of 
a series of ‘waves that represent the electrophysio- 
logical activity of the eighth nerve and the brain stem 
nuclei. In newborn infants wave I (eighth nerve), III 
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Fig. 2 
after exchange transfusion. ÀA =negative peak, V =positive 
peak. Latency time is given in parentheses. In case 2 a 
distinct positive peak appears after exchange transfusion. 


Visual evoked potentials in two infants before and 


(superior olive), and V (inferior colliculus) are 
consistently recordable.” Our two preterm infants 
showed clearly a shortening of the wave I-III and 
I-V latencies (brain stem transmission time) after 
exchange transfusion. This indicates objectively 
improvement in brain stem function after a lowering 
of the serum bilirubin concentration by exchange 
transfusion. More dramatic effects of the recovery 
of the electrophysiological activity of brain stem 
function after exchange transfusion have been re- 
ported by Wennberg er a/® and by us in a larger 
study.’ Both studies, however, were of full term 
infants with haemolytic disease and much higher 
serum bilirubin concentrations (> 300 umol/l). We 
have also shown that larger full term infants had 
abnormal, albeit transient, auditory brain stem 
responses even with serum bilirubin concentrations 
as low as 255 umol/l.* In that study we found an 
improvement in auditory brain stem response 
changes, including the shortening of interpeak 
latency or increase in amplitude or appearance of 
waves, in nine of 13 jaundiced infants who were 


studied sequentially. The findings suggest that the 
latency changes observed in our two preterm infants 
were related to the lowering of serum bilirubin 
concentration. 

Visual evoked potentials have been studied in 
high risk infants with asphyxia at birth* and respira- 
tory distress syndrome.’ The effects of neonatal 
hyperbilirubinaemia on visual evoked potentials 
have not been reported. Our infants showed a 
shortening of the first negative peak latency. This is 
probably causally related to the lowering of serum 
bilirubin concentrations after exchange transfusion, 
as in Our experience this negative peak latency 
varies little individually even on retesting and with 
maturation. Furthermore, in the second infant the 
first positive peak appeared only after exchange 
transfusion. Although this positive peak was incon- 
sistently found in infants below 37 weeks’ gestation, 
its appearance with the reduction in bilirubin 
concentration suggested a cause and effect relation. 
The toxic effect of bilirubin on the visual pathway 
has not been described neither has the visual cortex 
or pathway been specifically implicated in kernic- 
terus. Studies of kernicterus in Gunn rats by Blanc 
and Johnson, however, did show some changes in 
the lateral geniculate bodies.” As the negative and 
positive peaks of the visual evoked potentials may 
Originate from the basal and apical dendrites of the 
preterm visual cortex'' hyperbilirubinaemia may 
effect their functional integrity, transiently at least. 
Further pathophysiological studies of a larger group 
of preterm infants are required to verify this 
observation. 

Additional factors relating to the exchange trans- 
fusion apart from the reduction of serum bilirubin 
concentration could have had an influence on the 
auditory brain stem response and visual evoked 
potential latencies in our two infants. Asphyxia at 
birth and acidosis have been noted to alter auditory 
and visual evoked potential latencies.* !* Both our 
infants, however, were not asphyxiated at birth and 
their blood pH was normal before and after the 
exchange transfusion. It could be conjectured that 
an increase in colloid osmotic pressure resulting 
from the exchange transfusion may cause a reduc- 
tion in cerebral interstitial fluid, which might in turn 
influence brain stem function. 

The findings of altered auditory brain stem 
responses and visual evoked potentials in two 
preterm infants with moderate hyperbilirubinaemia 
raise questions about the safety of the observed 
serum bilirubin concentrations. In full term infants 
transient and rapidly reversible alterations of audi- 
tory brain stem responses have been described with 
moderate hyperbilirubinaemia.* Analogous serum 
bilirubin concentrations found in full term infants 
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have not been associated with any convincing 
evidence of irreversible bilirubin toxicity at long 
term follow up.” '* Similarly, analagous serum 
bilirubin concentrations in preterm infants have not 
been associated with evidence of neurotoxicity at 
long term follow up." '® Transient alterations of 
evoked responses may represent reversible neuro- 
toxicity. 

The implications of these findings for the manage- 
ment of hyperbilirubinaemia are not clear. The 
accumulating evidence of the entry of bilirubin to 
the brain at serum concentrations that were pre- 
viously considered to be relatively safe and the 
evidence of the transient nature of the acute 
neurotoxicity suggest that there is no sharply de- 
fined threshold concentration above which bilirubin 
enters the brain and causes permanent damage. 


References 


! Lucey JF. Bilirubin and brain damage—a real mess. Pediatrics 


1982 ;69:38 1-2. 

Gartner LM, Snyder RN, Chabor RS, et al. Kernicterus: high 
incidence in premature infants with low serum bilirubin concen- 
trations. Pediatrics 1970;45:906-17. 

Lucey JF. The unsolved problem of kernicterus in the suscep- 
tible low birth weight infant. Pediatrics 1972,49:646-7. 
Perlman M, Fainmesser P, Sohmer H, et al. Auditory nerve- 
brainstem evoked responses in hyperbilirubinemic neonates. 
Pediatrics 1983;72:658-64. 

Starr A, Amlie RN, Martin WH, Sanders S. Development of 
auditory function in newborn infants revealed by auditory 
brainstem potentials. Pediatrics 1977:60:831-9. 


te 


a 


+ 


a 


© Wennberg RP, Ahlfors CE, Bickers R, et al. Abnormal auditory 

brainstem response in a newborn infant with hyperbilirubi- 

naemia: improvement with exchange transfusion. J Pediatr 
1982;100:624-6. 

Nwaesei CG, Aerde JV, Boyden M, Perlman M. Changes in 

auditory brainstem responses in hyperbilirubinemic infants pre- 

and post-exchange transfusion. Pediatrics 1984;74:800-2. 

Hrbek A, Karlberg P, Kjellmer I, et al. Clinical application of 

evoked electroencephalographic responses in newborn infants. 

I: perinatal asphyxia. Dev Med Child Neurol 1977;19:34-44. 

Graziani LJ, Weitzman ED, Pineda G. Visual evoked responses 

during neonatal respiratory disorders in low birth weight infants. 

Pediatr Res 1972;6:203-10. 

Blanc WA, Johnson L. Studies on kernicterus. J Neuropathol 

Exp Neurol 1959;18:165-87. 

Purpura DP. Structure—dysfunction relations in the visual cortex 

of preterm infants. In: Brazier MA, Cocceani F, eds. Brain 

dysfunction in infantile febrile convulsion. New York: Raven 

Press, 1976:223—40. 

Woods JR, Coppes V, Brooks DE, er al. Measurement of visual 

evoked potential in the asphyctic fetus and during neonatal 

survival. Am J Obstet Gynecol 1982;143:944-51. 

3 Culley P, Powell J, Waterhouse J, Wood B. Sequelae of 
neonatal jaundice. Br Med J 1970;ii:383-6. 

'4 Rubin RA, Barlow B, Fisch RO. Neonatal serum bilirubin 
levels related to cognitive development at ages 4 through 7 
years. J Pediatr 1979;94:601-4. 

'S Wishingrad L, Cornblath M, Takakuwa T, er al. Studies of 

non-haemolytic hyperbilirubinaemia in premature infants. 

Pediatrics 1965;36:162-72. 

Shiller JG, Silverman WA. Uncomplicated hyperbilirubinaemia 

of prematurity. The lack of association with neurological deficit 

at 3 years of age. Am J Dis Child 1961,101:587-92. 


y 


x 


A 
pa 


bh 


16 


Correspondence to Dr K C Chin, Department of Paediatrics and 
Child Health, East Birmingham Hospital, Birmingham B9 5ST. 


Received 18 March 1985 


Archives of Disease in Childhood, 1985, 60, 718-721 


Insufficient early weight gain in preterm babies and 
influence on weight at 12 months 


D P DAVIES AND J D KENNEDY 


Department of Paediatrics, Prince of Wales Hospital, Chinese University of Hong Kong and Hospital for Sick 
Children, London 


SUMMARY Relations between the amount and duration of insufficient early gain in weight and 
later catch up and absolute weight at 1 year of corrected age were investigated in 30 preterm 
babies of greater than 32 weeks’ gestation. There were no significant correlations to suggest that 
insufficient early weight gain affected later patterns of weight despite individual weights at 1 year 
generally being distributed in lower centile channels. These findings have important clinical 
implications for the feeding of preterm babies. 


Preterm babies, especially those born before about 
32 weeks’ gestation, usually take several weeks to 
resume gaining weight at a rate similar to that of the 
fetus at an equivalent gestational age, which is a 
widely adopted, but not proved, standard against 
which the adequacy of preterm infants’ postnatal 
gain in weight can be measured.’ This period of slow 
early weight gain is a marker of inadequate nutri- 
tion, and concern is expressed about its importance 
to the long term outcome of physical growth and 
neuropsychological development. Such anxieties, 
based largely and often uncritically on studies in 
laboratory animals,” * have had over the past 10-15 
years considerable influence on research and clinical 
practice to improve the early nutrition of preterm 
babies. Irrecoverable harm may be caused by the 
vulnerability of growing organs and tissues to insults 
on growth at this early stage of development.? 4 

We were concerned with physical size and more 
specifically gain in weight as this measure, with all 
its imperfections as a specific measure of growth, is 
the most widely used in clinical practice to judge the 
Overall state of nutritional well being and physical 
development in young infants and children. We 
attempted to find out whether the slow weight gain 
in preterm infants during the first few weeks after 
birth influences the later pattern of weight gain. 
Published results vary: some suggest that the early 
deficit in weight is made up,” ° and others describe a 
permanent deficit in weight.” Generally, these 
conclusions were reached using absolute size as a 
measure of the fulfilment of potential weight instead 
of looking more at measures of weight gain perform- 
ance. It is impossible to know the true potential size 
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of any individual baby as so many factors may 
influence this achievement. In this study we adopt a 
different approach, investigating the relations that 
exist between the extent and duration of slow early 
weight gain and subsequent catch up and absolute 
weight at the age of 1 year. 


Subjects and methods 


Thirty preterm white infants of appropriate weight 
for gestation (greater than fifth centile after allowing 
for maternal height, birth order, and sex)!” born 
betore 32 complete weeks of gestation were studied. 
Mean birthweight was 1340 g (range 900-1475) and 
gestation, by dates and complemented where needed 
by the Dubowitz score,'' 30 weeks (range 27-32). 
There were 14 boys and 16 girls. The babies 
represented consecutively born surviving babies in 
this category who were born at the Leicester Royal 
Infirmary Maternity Hospital in 1980 and 1981, 
cared for at the neonatal unit, and on follow up had 
no major health or neurodevelopmental problem 
that might have influenced weight gain. Twelve 
babies had an uneventful neonatal course, 16 
developed surfactant deficient lung disease (nine 
required continuous positive airways pressure and 
seven intermittent positive pressure ventilation), 
and three suffered neonatal apnoea treated with 
intravenous aminophylline. 

Throughout their stay in hospital, and in accord 
with practices at the neonatal unit, the babies were 
weighed twice weekly on scales accurate to 5 g. The 
general feeding policy during the study period was 
for babies who were able to be fed enterally yet 
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unable to have their mothers’ milk to be given bank 
breast milk by drip until a few days before discharge 
when they were given a milk formula. Babies whose 
condition precluded milk feedings were initially 
gven a 10% dextrose electrolyte solution followed, 
if needed, after about five days by a protein 
hydrolysate (Vamin) and a fat emulsion (Intralipid). 
The time of discharge from hospital was dictated by 
general progress, using criteria described previously.’ 
The babies were then seen at a neonatal follow up 
cinic. The first visit was about one week after 
discharge; the second was as near as possible to the 
expected date of delivery. Thereafter visits to the 
clinic were at monthly intervals for three months 
and then three monthly for nine months (until about 
12 months after the expected date of delivery). On 
each occasion and as part of their overall clinical 
essessment the babies were weighed, without 
dothes, on the same type of scales as used in 
Fospital. 


Evaluation of changes in weight. Four components 
cf the profiles of weight were determined for each 
taby: 


Insufficient early weight gain 
To make a -quantitative assessment of insufficient 
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early weight gain a reference had to be established. 
Following conventional practices we used intrauter- 
ine weight gain as the reference, but only from 28 to 
34 weeks’ gestational age. The curve was derived 
from multiple source data compiled by Gruenwald 
from intrauterine standards of six European and 
North American populations. Beyond 34 weeks’ 
gestation we considered it inappropriate to continue 
to use intrauterine weight gain as a reference as 
prenatal growth decreases towards the end of 
gestation. At this developmental stage weight gain 
of many preterm babies begins to ‘take off, 
therefore, comparisons with the end of gestation are 
inappropriate. The average value for intrauterine 
weight gain before late gestation deceleration is 
similar to the average weight gain shown by healthy 
babies for the first few months after regaining 
birthweight.“ From 35 to 40 weeks’ gestation 
therefore we decided to simply continue the refer- 
ence curve at the same rate of weight gain. 
From the individual weights obtained for each 
baby a curve was constructed, smoothed, and 
charted against the reference curve (Figure). The 
period of insufficent early weight gain was judged to 
last until the curve ran parallel to the reference 
curve or shifted upwards. This point was termed the 
position of maximum insufficient early weight gain. 


At about 1 year corrected age 
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“igure Scheme for determining amount of insufficient early weight gain and later catch up in preterm baby aged 28 weeks. 
W)=reference weight at birth; W,=actual weight at birth; W;=reference weight at point of matimum insufficient early 
eight gain; W,=actual weight at point of maximum insufficient early weight gain; Ws=actual weight at about 1 year 
corrected age; W.=reference weight at about I year corrected age. 
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The following formula was used to estimate insuffi- 
cient early weight gain; ((birthweight/weight of 
reference at birth)—(weight at maximum _ insuf- 
ficient early weight gain/weight of reference at 
maximum insufficient early weight gain)) x 100. 


Duration of insufficient early weight gain 
This was the interval of time (days) from birth to 
maximum insufficient early weight gain. 


Catch up weight gain 

Catch up refers strictly to the velocity of growth 
after a period of growth restriction and is intended 
to return the infant to its previous trajectory of 
growth." As the typical weight profile following a 
period of poor weight gain is one of upward shift 
across centile lines, indicating a greater than ex- 
pected rate of weight gain, we considered the use of 
this term appropriate in this study. The age at which 
the effectiveness of the catch up process was 
determined was about 12 months after the expected 
date of delivery. As it was impossible to see all the 
children at exactly the same age, because of difficul- 
ties in travelling etc, a limit of four weeks either side 
of one year was permitted. The weight profile of 
each baby was plotted against a reference curve for 
weight that was the 50th centile from the Tanner and 
Whitehouse data.'° The extent of catch up weight 
gain was obtained by the formula ((weight at 1 
year/weight of reference at 1 year)—weight at 
maximum insufficient early weight gain/weight of 
reference at maximum insufficient early weight 
gain)) x 100. 


Absolute weight at 1 year 

Centile distribution of weights at a corrected age of 
l year were judged against the Tanner and White- 
house standards. '° 


Statistical methods. Four relations were investigated 
by simple and multiple linear regression analyses: 
(1) the extent of insufficient early weight gain and 
absolute weight at 12 months: (2) the amount of 
catch up and the duration of insufficient early weight 
gain; (3) absolute weight at 12 months and duration 
of insufficient early weight gain; and (4) the product 
of both the extent and duration of insufficient 
early weight gain and absolute weight at 12 months. 


Results 


There were no significant correlations among any of 
the four relations investigated (Table 1). The centile 
distributions of weights at a corrected age of 1 year 
were distributed more in lower centile channels, 


Table 1 Relations between the weight profiles of 
30 preterm babies less than 32 weeks’ gestation 








Weight profile relations r P value 
Extent of insufficient early weight gain 

v absolute weight at 12 months —0-19 > 0-05 
Catch up v duration (days) of insufficient 

early weight gain 0-21 > 0-05 
Duration of insufficient early weight gain 

v weight at 12 months —()-17 > 0-05 
Duration and extent of insufficient early 

weight gain v weight at 12 months —()-20 >0-05 











Table 2 Centile distributions* of individual weights at 
corrected age of I year 

Centile <3 -10 -25 -SO -75 -90 
No 5 9 1] 2 3 





"Standards of Tanner and Whitehouse. !° 


indicating that as a population the babies were 
lighter than might have been expected (Table 2). 


Discussion 


The findings of earlier studies on the size of preterm 
infants later in life in relation to early weight gain 
differ. For example, Fitzharding found that despite 
an initial period of poor weight gain the mean 
weight at a corrected age of | year differed little 
from that of control infants born at term.” Baum ef 
al followed up preterm babies who were drip fed 
breast milk during the neonatal period with its 
inevitable consequence, in view of the low fat 
content of this type of milk, of slow weight gain. At 
19 months they were unable to show any difference 
in size compared with babies born at term.° Babson, 
however, found that the mean weight at | year was 
below that of normal babies and concluded that 
little, if any, of the deficit in weight (and length) 
suffered during the fetal or neonatal period is made 
up during the first year of life.’ Tyson et al drew 
attention to the overall smaller size of preterm 
babies (and also a lower Bayley developmental 
score) after poor early weight gain and implied a 
causal relation between the two.’ Tudehope also 
found that at a corrected age of 1 year there was a 
lower than expected distribution of weights.“ 
The effectiveness of preterm babies to recover 
their early deficit in weight should not be judged by 
considering absolute size alone, and this misconcep- 
tion possibly underlies the disagreement in previous 
studies. Preterm births are not equally distributed 
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among social classes, there being a preponderance 
in lower social classes.'’ As there is a downward 
gradient in parental size accompanying falling social 
class! it is not surprising that a sizable number of 
preterm babies will also attain smaller than average 
size, which is not necessarily due to poor early 
weight gain. Genetic factors are likely to play an 
important part. By concentrating more on weight 
performance we removed this source of variation, 
but we were unable to find any evidence that the 
amount or the duration of insufficient early weight 
gain influences later catch up or weight at 12 
months. 

The need for prematurely born babies to resume 
their rate of intrauterine growth as soon as possible 
after birth provided a stimulus in the 1970s to 
introduce parenteral feeding into the neonatal 
nursery and identify more accurately their nutritional 
requirements. There is concern about the ability of 
human milk to sustain satisfactory growth because 
of its variable nutrient composition'’ and also 
increasing pressure to introduce high calorie for- 
mulas into feeding regimens in the nursery. There 
may, however, be too much emphasis on the 
importance of early weight change in the evaluation 
of general well being. This provides an objective 
clinical measure of nutritional adequacy, but other 
major objectives of feeding should not be forgotten 
—namely, in the short term freedom from infection, 
metabolic problems, and iatrogenic disorder and in 
the long term fulfilment of growth and neurode- 
velopmental potential. Too large volumes of milk 
fed to preterm infants in an attempt to promote as 
rapid as possible weight gain early in postnatal life 
may be associated with two major problems in 
preterm infants: patent ductus arteriosus™ and 
necrotising enterocolitis.°' Also by encouraging new 
milk formulas in preference to human milk the baby 
is deprived of important immune substances and 
exposed to foreign protein antigens. Our study 
provides reassuring information on the outcome of 
weight after a period of poor early weight gain. 
Whether the same can be shown to apply to other 
measures of growth and neuropsychological function 
remains to be seen. We believe that consideration of 
measures of growth performance in addition to 
absolute size should help to establish whether the 
programme for long term growth and development 
in preterm babies is adversely affected by inadequate 
early nutrition. 


We thank Professor Stuart Donnan, Department of Community 
Medicine, Chinese University of Hong Kong, for his invaluable 
help with the statistical analyses and Miss Juliet Lee for typing the 
manuscript. 
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Infant feeding and subsequent risk of atopic eczema 
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Health, London 


SUMMARY An attempted controlled trial of exclusively breast fed neonates with atopic parents, 
to assess the effectiveness of breast feeding in preventing atopic allergy, was not successfully 
achieved. Analysis of the data as an observational study, however, provided evidence that breast 
feeding offers some protection against eczema in genetically vulnerable infants. Feeds of soya 
preparations were associated with eczema as often as cows’ milk based feeds. 


Nearly 50 years ago Grulee and Sanford reported 
that eczema was increasingly common, and they 
suggested that this was due to the introduction of 
artificial infant feeding.’ Eczema is becoming more 
common’ and is associated with the state of atopy 
for which inherited predispostion plays an important 
part: if one parent has a history of atopy then the 
risk to the child is doubled, and if both have a history 
the risk is doubled again. Concordance for mono- 
zygotic twins is fourfold greater than for dizygotic 
twins,* but environmental influences are also im- 
plicated. Many reports have studied populations 
selected for high genetic risk, including the only 
randomised controlled trial of the association’ of 
infant feeding with subsequent development of 
allergic disease, which found that infants of atopic 
parents fed soya feeds developed less eczema and 
respiratory allergy than those fed cows’ milk feeds.° 
In 1977 a prospective observational study reported 
that eczema was less prevalent in infants at risk if 
they were exclusively breast fed than if they were 
fed wholly or partially artificial feed. Some obser- 
vational studies have confirmed this,’ ® but others, 
some retrospective or of unselected populations, 
have reported conflicting findings.” 

We attempted to carry out a randomised con- 
trolled trial of breast feeding in a large number of 
infants with atopic parents. Mothers were rando- 
mised either to receive the usual advice on infant 
feeding or to be recommended to breast feed 
exclusively, but if a substitute feed was unavoidable 
to use a preparation of soya rather than a prepara- 
tion of cows’ milk. 


Subjects and methods 


We tested the hypothesis that infants with a parental 


history of asthma or eczema are less likely to 
develop atopic eczema during the first year of life if 
they are breast fed for the first 3 months and not 
exposed to cows’ milk.or solids during this period. 

We studied a population of infants born between 
June 1979 and December 1980 at the Bristol 
Maternity Hospital to parents with a history of 
eczema or asthma, or both. To confirm the findings 
of an earlier study of atopic eczema during the first 
year of „He only about 60 babies needed to be 
studied. The sample size that we used, however, 
was estimated on the basis of a possible associated 
reduction in the incidence of asthma in later 
childhood. If the incidence of asthma was to be 
halved by a regimen of avoiding cows’ milk about 
500 infants would need to be studied. A pilot study 
at the Bristol’ Maternity Hospital in 1978 had 
predicted that 500 infants with an atopic parental 
family history could be recruited in one year, but 
there was a decrease in the birth rate and an 18 
month recruitment period was necessary. The pilot 
study had also shown that about half of the infants 
had received some cows’ milk before discharge from 
hospital. 

Women attending the hospital for antenatal care 
are questioned routinely if they or their partners 
have a history of eczema or asthma. Between June 
1979 and Detember 1980 all those with such a 
history were seen between 34 and 38 weeks’ gesta- 
tion by a member of the research team. In a 
standardised interview history was rechecked, the 
trial was explained, and the women were asked if 
they would agree to take part. Those who agreed 
were allocated randomly to an experimental or 
control group. Women in the experimental group 
were asked to breast feed their babies for at least the 
first three months; avoid giving their babies solids 
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Curing this time; and if extra feed was necessary to 
use a soya based feed (Cow and Gate) instead of a 
preparation of cows’ milk. Those in the control 
group were given standard advice on feeding in use 
at the hospital; the cows’ milk feed in use was SMA 
Gold Cap. Women whose dates of delivery were in 
coubt, those with multiple pregnancies, and those 
who were not white were excluded from the trial. 

The research team consisted of two health visitors 
end a medical officer with considerable experience 
in child health. They were responsible for recruit- 
nent and the day to day running of the trial. The 
birth of a normal full term infant to a member of the 
trial was shortly followed by a visit from one of the 
t2am; the mother and baby were then visited daily 
until discharge from hospital. At these visits 
mothers in the experimental group were given 
intensive encouragement and advice on feeding. 
‘Those in the control group received routine advice 
en feeding from ward staff. All mothers were seen 
en the day of discharge and were given feeding 
diaries, which they were asked to complete daily for 
the first 3 months of the baby’s life. 

Before the trial began cooperation was sought 
trom local general practitioners, community phys- 
wians, health visitors, and midwives. Community 
nursing staff were informed when a mother and 
baby in the trial were discharged from hospital and 
‘vere asked to contact the research team should any 
>roblems in feeding arise. In addition, mothers in 
zhe experimental group were given the telephone 
aumber of a 24 hour advisory service that was 
available. A team member, in cooperation with the 
.ocal health visitor, visited babies in the ex- 
>erimental group at home when they were 4-6 
weeks old. No contact was made with babies in the 
>ontrol group at this time. 

. Each infant in the trial was seen subsequently at 
the age of 3, 6, and 12 months, either at home or at 
the hospital. At 3 months a detailed history of 
feeding was taken by one of the health visitors and 
was checked against the diary. The medical officer, 
working without the knowledge of the history of 
feeding, took a full medical history and carried out 
a clinical examination. Skin lesions were classified 
by distribution and type. Eczematous skin lesions 
were Classified into one of four grades: 0=normal 
skin; 1=dry skin, cradle cap, and mild perioral 
erythema; 2=some or all of these features with, in 
addition, an area of skin, usually on the face or 
behind the ears, that was red, scaly, cracked, or 
weeping; and 3=as 2 but more extensive lesions 
usually on the face, trunk, and limbs. Grades 2 and 3 
were regarded as eczema, but grades 0 and 1 were 
not. At 6 and 12 months the medical officer again 
took a medical history and carried out a full clinical 


examination. During these examinations blood 
samples were taken and a skin prick test performed. 


Results 


In 35 of the 625 mothers ‘identified as eligible to 
enter the study a history of asthma or eczema, or 
both, was not substantiated; a further 32 mothers 
were not available for interview; 28 were not 
recruited for various reasons, including being in 
another study, having a fetal abnormality, or having 
already delivered the infant; and five refused to 
enter the study. The 525 mothers thus recruited 
were allocated randomly either to the experimental 
(n=250) or control group (n=275), from which 23 
and 27, respectively were lost during the 12 months’ 
follow up for the reasons shown in Table 1. The 
analyses are based on 475 infants who were followed 
up until the age of 1 year. 

During the first 3 months of life only a quarter of 
the infants were exclusively breast fed: the propor- 
tion was similar in the experimental and control 
groups (Table 2). The prevalence of eczema at the 
age of 3 months was similar in both groups. Failure 
to comply with allocated feeding made analysis of 
the data as a controlled trial impossible. 

The data can, however, be analysed as an 
observational study of the cumulative prevalence of 
eczema during the first year of life according to 


Table 1 Infants lost to follow up during first year of life by 
cause and number 


Experimental Control Total 
group (n= 525) 
(n=250} (n=275) 
Neonatal death 1 2 
Death 28 days — 1 year 0 2 2 
Gestation <37 weeks 2 3 5 
Ilmess In baby or mother, 
or boih 4 2 6 
Lost to follow up 5 7 12 
Withdrew from study lI 12 yx) 
Total losses 23 27 50 
Followed up for 1 year 227 248 475 


Table 2 Feeding regimen during first 12 weeks of life 


Feeding regimen Control Total (%) 
group (%) group (%) 

Breast fed only 58 (26) 65 (26) 123 (26) 
Soya preparation only or 

soya preparation and i 

breast fed only 59 (26) 1 (0) 60 (13) 
Any cows’ milk or solids, 

or both 110* (48) 182 (73) 292 (62) 
Total 227 (100) 248 (99) 475 (101) 


“Includes one infant with absent data on whether solids given. 
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actual feeding regimen. The prevalence of eczema at 
3 months was related to the early introduction of 
cows’ milk (Table 3). Infants who had not been 
given cows’ milk—that is, were exclusively breast 
fed, were breast fed and given soya preparations, or 
given soya preparations only—during the first 4 
weeks of life had a prevalence of eczema of 13% (41 
out of 313) compared with 23% (37 of 162) for those 
who had received any cows’ milk by the fourth week 
of life. The cumulative figure for eczema at 3 
months for babies who had not been given any cows’ 
milk during the first 8 weeks was 14% (37 of 274) 
compared with 20% (41 of 201) for those given 
cows’ milk. Fourteen per cent (34 of 248) of infants 
who had not been given cows’ milk for the first 12 
weeks and 19% (44 of 227) of those who had, had 
eczema at 3 months. 

The mode of feeding during the first 4 weeks of 
life had a maximum effect on the difference in the 
prevalence of eczema at 3 months (Table 3), 
therefore, the feeding regimen during this time was 
compared with the prevalence of eczema. At 3 and 6 
months the cumulative prevalence of eczema in 
infants receiving any cows’ milk during the first 4 
weeks was significantly greater than in those who 
did not receive cows’ milk, but this was not so at | 
year (Table 4). Of the 89 babies who received some 
soya based feed during the first 4 weeks, 13 (15%) 
had eczema at 3 months compared with 13% of 
infants exclusively breast fed and 23% who had 
received some cows’ milk. The difference, however, 
in the prevalence of eczema between infants who 
were given soya preparations and those given 
preparations of cows’ milk was not significant. 

Thirty six babies in the experimental group had 


Table 3 Time first cows’ milk given related to eczema 
at 3 months 


First cows’ milk Proportion with eczema at 3 months (%) 





Weeks 1—4 37A62 (23) 
Weeks 5-8 Yo (10) 
Weeks 9-12 346 (12) 
> 12 weeks Asx (14) 


Table 4 Eczema during first year of life related to feeding 
regimen during first 4 weeks 














Eczema Cows’ milk given in weeks 1—4 (%) 

Yes No x il df) 
At 3 months 37 (23) 41 (13) 6:69 P<0-01 
At 6 months 55 (34) 78 (25) 3-88 P<0-05 
At 12 months 65 (40) 116 (37) 0-30 NS 
Total 162 313 


Table 5 Eczema at 3 months related to feeding regimen 
during first 4 weeks 





Feeding regimen Proportion with eczema 


at 3 months (%) 








Waa (13) 


Ay (14) 


Breast fed only 
Breast fed and soya preparation 


Breast fed and cows’ milk Mir (24) 
Soya preparation only 710 (20) 
Cows’ milk only 3s (20) 


Total 475 (16) 


received only one or two soya feeds but were 
otherwise exclusively breast fed during the first 4 
weeks, four (11%) had eczema at 3 months. 
Similarly 25 babies tn the control group had received 
only one or two cows’ milk feeds, three (12%) had 
eczema at 3 months. Ten babies received soya feeds 
exclusively during the first 4 weeks, two (20%) had 
eczema at 3 months. Of 35 babies who had received 
cows’ milk exclusively, seven (20% ) had eczema at 3 
months (Table 5). 

The 475 infants in the study were selected because 
one or both parents had a history of eczema or 
asthma, or both. Of 376 with one parent affected by 
asthma or eczema (mild family history), 53 (14%) 
developed eczema by 3 months. Sixty nine babies 
had one parent with both eczema and asthma and 30 
had both parents affected with either eczema or 
asthma. As there was no significant difference in 
outcome between these two groups they were 
amalgamated and referred to as having a severe 
family history. Of the babies with this history, 27% 
developed eczema by 3 months, which was sig- 
nificantly more than those with a mild family history 
(y°=10-55, P<0-01). Eight per cent of infants in the 
group that was not fed cows’ milk had a severe 
family history compared with 3% in the group fed 
cows’ milk. 

Of the 470 infants for whom a definite statement 
was available on whether solids had been given 
during the first 3 months of life, only eight had had 
solids during the first 4 weeks. There was no 
significant difference in the proportion of infants 
with eczema at 3, 6, and 12 months between those 
who had solids during the first 3 months of life and 
those who had not. 

A multivariate analysis was performed" to ex- 
amine the independent effects of type of milk (all 
breast milk v any cows’ milk), introduction of 
solids, social class, and family history of atopy on 
the cumulative prevalence of eczema at 3, 6, and 12 
months. Family history and type of milk were 
significantly and independently associated with ec- 
zema at 3 months (y°=9-30,1 df,P<0-01 and 
y°=8-87,1 df,P<0-01). For eczema at 6 and 12 
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months only family history remained significantly 
associated (y°=6-12,1 df,P<0-02 and y7=4-43,1 df, 
P<0-05). Social class and early introduction of solids 
appeared to have no independent effect (y7=0-56,2 
df,NS and %7=1-69,1 df,NS). 


Discussion 


Despite careful intervention by the team 74% of 
mothers in the experimental group were unable or 
unwilling to breast feed exclusively for the three 
month period. Twenty six per cent of this group 
(35% of those who failed to breast feed exclusively) 
were persuaded, however, to use a soya preparation 
as an alternative instead of using cows’ milk. 
Johnstone and Dutton suggested that dairy products 
were particularly sensitising in early infancy? thus 
the use of soya was an attempt to avoid antigens. 
Matthew et al suggested that the protective functions 
of human milk might have a positive role in 
preventing allergy therefore the effect might be 
antigen non-specific.° The similar outcome in this 
study for babies who were exclusively breast fed and 
those breast fed and given soya preparations pro- 
vides at first sight support for Johnstone and 
Dutton’s hypothesis.” Other studies have not 
observed protection by soya feeds,'” and calves 
given soya feeds early in life have become allergic to 
soya.'* 

A detailed examination of the feeding diaries kept 
by mothers during this trial suggests that the lower 
prevalence of eczema in infants who were breast fed 
and soya fed than in infants who were breast fed and 
cows’ milk fed may be due to their having less of the 
artificial feed. In the small numbers who were 
exclusively fed soya or cows’ milk there was no 
difference in the prevalence of eczema at 3 months 
(20% ). Neither was there in those given only one or 
two soya or cows’ milk feeds (11% and 12%, 
respectively,). There is therefore no evidence that 
soya is less likely to be associated with eczema at 3 
months than cows’ milk. If the infants who received 
soya preparations were excluded from the analysis 
and comparison made directly between the infants 
who were exclusively breast fed and those fed cows’ 
milk the significant differences in the prevalence of 
eczema remain. 

To interpret the data as an observational study the 
two groups should be comparable. Several variables 
that might have affected outcome were comparable 
in both groups but at least two were not: the babies 
who were fed cows’ milk came from families who 
were more likely to be from social class III, IV, or V 
and to have mild parental histories of atopy. They 
were therefore less likely to develop eczema,* '> yet 
they developed more, though the difference was 
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smaller than found in a previous study.” The real 
difference in the prevalence of eczema therefore was 
probably greater than that observed. In addition, 
babies who had been exclusively breast fed for the 
first 4 weeks of life but who had received some cows’ 
milk before 12 weeks tended to be those with a mild 
family history. This may explain why the effect was 
less sustained than before and associated more 
strongly with breast feeding in the first few weeks. 
With the increase in breast feeding and the belief 
that breast feeding protects against allergy more 
mothers with families at high genetic risk will 
probably choose to breast feed. Studies of this type 
will therefore become increasingly difficult and 
more liable to produce negative results that are 
artefacts. 

Early studies assumed that the observed associa- 
tion of a high prevalence of eczema with cows’ milk 
feed arose because this milk was especially allerge- 
nic, but others suggested the antigen non-specific 
hypotheses as cows’ milk is only one of many foods 
causing eczema. Such a mechanism is possible as 
supplementary feeds given to suckling rats influence 
their IgE antibody response to an antigen that is not 
present in the feed.'® An example of an antigen non- 
specific effect of infant feeding is that allergy to a 
particular pollen is less likely in infants who are 
weaned at the time of pollenation.'’ A possible 
antigen non-specific mechanism for the protective 
effect of human milk might be an adjuvantising 
effect of the altered flora of the gut in those who 
receive artificial or supplemented feed. Interest- 
ingly, the flora of the gut of breast fed babies who 
were born recently differs from that reported some 
years ago.'* ° This suggests that factors other than 
type of feed are implicated. Our data do not, 
however, discriminate between a transient effect of 
avoiding antigens or a more sustained effect on 
responsiveness, postulated previously, in which the 
sustained effect was on disease and the effect on IgE 
antibody responses was transient.° 

The protective effect of breast feeding against the 
early development of infantile eczema seen here is 
far from a total one and reports suggest that there 
are many other possible neonatal environmental 
effects that may contribute to the outcome for the 
genetically susceptible: these require study. Even if 
the effect is antigen-specific, as cows’ milk is one of 
the commonest foods causing allergic disease in later 
childhood, taking it for the first time later on in life 
when responses are more mature may result in a less 
prolonged and damaging response. If an antigen 
non-specific mechanism also operates its effect 
would be more likely to be sustained, as reported in 
experimental animals,'® therefore the protection 
might influence a wide range of immunopathological 
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diseases, not only in atopics. Until there ts evidence 
against this we suggest that all infants (not just those 
of atopic parents) should be exlusively breast fed for 
at least the first 3 months and partly breast fed for 
longer unless there is good reason against doing so, 
or evidence that these mechanisms do not apply in 
man. 

Analyses of the laboratory data from this study 
will be published separately and the children will be 
followed up to see if there is any relation between 
patterns of early infant feeding and asthma. 


We are indebted to Marian Cattermole and Wendy Jerman, health 
visitors; Margaret Anthony, midwifery sister; and Kate Illingworth 
for their work as members of the research team. We thank staff of 
the Bristol Maternity Hospital; the general practitioners, com- 
munity midwives, and health visitors of Avon; Cow and Gate, who 
supplied the soya feed; and all families who cooperated in this 
study. The study was supported by the Medical Research Council. 
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Development of IgE and IgG antibodies to food and 
inhalant allergens in children at risk of allergic 
disease 


S ROWNTREE, J J COGSWELL, T A E PLATTS-MILLS, AND E B MITCHELL 
C.inical Research Centre, Northwick Park Hospital, Middlesex and Poole General Hospital, Dorset 


SUMMARY Ina prospective study of 92 children with at least one atopic parent, the development 
oZ the specific antibody responses to food and inhalant allergens during the first 5 years of life 
were assessed. By the radioallergosorbent test egg specific IgE antibody occurred in about 30% 
oZ the children with the mean peak concentration at 12 months. By the second year the 
prevalence of this antibody had increased whereas the mean concentration had decreased. Milk 
specific IgE antibody could not be shown in any subject, including four whose skin tests yielded 
positive results. Food specific IgG antibody was noted by antigen binding radioimmunoassays at 
3 months in most children. These responses had peaked and began to fall by the fifth year. In 
contrast few children had detectable IgE or IgG antibody to inhalant allergens before the first 2 
years of life. Both the concentration and prevalence of specific antibody, however, increased 
from the second to the fifth year and was greater in children whose skin tests yielded positive 
results. 

Breast feeding was associated with an increase in the prevalence of positive results from skin 
tests but was not associated with detectable IgE antibody to both food proteins, a lower 
concentration of IgG antibody to cows’ milk, and was not associated with protection against the 
d=velopment of disease. A high level of exposure to dust mite was associated with an increased 
prevalence of positive results from skin tests to dust mite and appreciably higher antibody 
concentration. 

This study indicates differences in the humoral responses to food and inhalant allergens. 
Environmental factors appear to influence the development of these responses. 


In early life infants and young children are exposed 
t a range of environmental allergens that may 
simulate a local or systemic immune response. In 
s.bjects with a strong family history of atopy this 
response often includes the production of IgE 
antibody.! ? Although the common allergic diseases 
kave a hereditary component, quantitative differ- 
ences in environmental factors may also influence 
the development of both IgE antibody and disease.” 
Previously, many studies have focused on the 
mfluence of dietary manipulation with some, but not 
all, suggesting that breast feeding can protect 
against the development of allergic disease.” Less 
emphasis has been placed on the influence of 
exposure to inhalant allergens.’ Experimental studies 
in both man and animals suggest that repeated 
“ow dose exposure to antigens is more likely to 
nduce a persistent IgE antibody response than high 


doses of the same antigen.® Thus the differences in 
quantity, duration, and route of exposure between 
inhalant and food allergens may influence both the 
class of the antibody response and the persistence of 
IgE antibody. It is not known whether the low dose 
repeated exposure to foreign proteins that may 
occur during breast feeding renders IgE antibody 
production more likely.? 

In this study 92 children with at least one atopic 
parent were followed up prospectively from birth to 
5 years to assess the development of specific 
antibody responses to food and inhalant antigens. 


Patients and methods 
Patients. Ninety two infants were selected for study 


before birth: their parents had been fully informed 
of the extent of the study and agreed to participate. 
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In all cases at least one parent gave a history of 
atopic disease. All infants were born in hospital and 
had a mean birth weight of 3280 g. 

Children were examined at birth. 3, 6, and 12 
months and thereafter annually to 5 years. At each 
visit a clinical and environmental history was taken. 
In addition, parents were asked to keep a daily 
record of symptoms of the respiratory tract or skin. 
A careful record of feeding regimen was made, with 
supervision, to ensure that those infants who were 
breast fed did not receive cows’ milk. A diagnosis of 
infantile eczema or atopic dermatitis was made 
when inflammation of the skin was present on the 
flexural areas or on the face for four weeks or more. 
The inflammation consisted of papular erythema or 
lichenification, or both and was associated with 
pruritus. Transient erythematous lesions or ‘cradle 
cap’ were not included in the diagnosis. Wheezing 
episodes, confirmed on auscultation by one of us 
(JJC) or the family doctor, were recorded. 


Skin tests. Immediate hypersensitivity skin prick 
tests were performed annually from 1 to 5 years with 
a battery of six common allergens: Dermatopha- 
goides pteronyssinus, mixed grass pollens, cat fur, 
dog hair, cows’ milk, and hens’ eggs (Bencard). 
Control solutions included histamine 1:1000 and 
diluent alone. A wheal diameter of 3 mm or greater 
than that caused by the diluent control solution was 
regarded as positive. No cases of unresponsiveness 
to histamine were recorded. Serum samples were 
also obtained when possible; 72 samples were drawn 
at 3 months and 48 at 5 years. All procedures were 
approved by the hospital’s ethical committee. 


Antigens. Crude protein extracts from hens’ eggs, 
and cows’ milk were prepared. Egg white pooled 
from 5 hens’ eggs was diluted 1:1 in 0-85% saline 
and homogenised. Cows’ milk whey was separated 
from pasteurised whole milk by centrifugation at 
12 000 g (4°C). Purified ovalbumin fraction V (hens’ 
egg) and (i-lacoglobulin (cows’ milk) were obtained 
from Sigma Chemical Company (Poole, Dorset). 
House dust mite D pteronyssinus antigen P; was 
prepared as reported previously.'” The major rye 
grass pollen antigen Rye I was a gift from Dr D 
Marsh (Johns Hopkins University, Baltimore). 


Radioallergosorbent test. Egg, milk, and crude D 
pteronyssinus antigens were coupled to filter paper 
discs (Whatman No 541) that had previously been 
activated with cyanogen bromide. The discs were 
incubated overnight at room temperature in patients’ 
serum samples, diluted 1:10 in horse serum (in 
radioallergosorbent assays with milk some serum 


= 


samples were diluted 1:2-5 in horse serum). After 


extensive washing in radioallergosorbent test buffer 
(borate buffered saline, 0-5% Tween 20) the discs 
were further incubated overnight at room tempera- 
ture with iodine-125 labelled anti-IgE, again diluted 
in horse serum. After extensive washing in radio- 
allergosorbent test buffer the remaining radioactivity 
was determined by a gamma counter (Nuclear 
Enterprise NE 1600). The results were compared 
with the mean binding obtained from five cord 
serum samples or a standard control serum sample. 
For house dust mite and milk antigens results were 
expressed in terms of independent milk and dust 
mite standard serum samples. A 1:10 dilution of 
Standard serum was arbitrarily defined as 100 
radioallergosorbent test units. 


Antigen binding radioimmunoassays. Antigen bind- 
ing assays were used to quantitate specific IgG and 
IgE antibody.'' Antigen (3-7 ng) was radiolabelled 
and incubated at room temperature with 0-1 ml of a 
1:12-5 to 1:100 dilution of serum diluted in borate 
buffered saline pH 8-0 for three to four hours. Class 
specific antibody was precipitated overnight (at 4°C) 
with goat antihuman IgG or IgE. After washing 
three times in borate buffered saline, residual 
radioactivity was estimated by a gamma counter. 
Results for each assay were expressed in arbitrary 
units of binding activity with reference to doubling 
dilutions of a standard serum for each antigen. Total 
IgE antibody concentrations in serum samples 
were estimated by a double antibody binding 
radioimmunoassay. ' 


Assay for antigen P, on dust extracts. Samples of dust 
were collected from a number of sites in the homes 
of 66 patients. A hand held vacuum cleaner (Hoover 
model No 2614C), fitted with a filter holder was 
used. Samples obtained from 1 M° areas were sieved 
through an 0-3 mm mesh screen, extracted with 2 ml 
borate buffered saline with 0-1% Tween during two 
hours of constant rotation, and then centrifuged at 
1500 g. The supernatants, having been stored at 
—20°C, were assayed in a double antibody inhibition 
radioimmunoassay with radiolabelled antigen P, 
and specifically purified rabbit antihouse dust mite 
antibody.'* A control curve was prepared by 
assaying a standard preparation of purified allergen 
in parallel with each supernatant. Results were 
expressed as ng antigen P, in supernatants/g fine 
dust. 


Statistics. The Spearman Rank test was used to 
correlate food and inhalant specific antibody con- 
centrations and their relation to total IgE. The 
Mann-Whitney U test was used to compare antibody 
concentrations in terms of skin test reactivity, 
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exposure to house dust mite, and breast feeding. 
Skin test reactivity and disease were compared with 
exposure to dust mite and infant feeding regimen by 
the y? test with Yates’s correction. 


Results 


Food antigens. IgG antibodies to both ovalbumin 
and [-lactoglobulin were detected at 3 months in 
most children, which may partly reflect placental 
transfer (Fig. l(a) and (b)). For B-lactoglobulin the 
IgG antibody concentration increased from 3 months 
onwards, reaching 98% prevalence and high degrees 
of binding by 6 months, declining slightly by 5 years. 
In none of these children was IgE antibody to milk 
proteins detected at any time in the study. A 
standard control curve giving resolutions to 0-5% of 
counts added was used to assay milk specific IgE 
antibody, and the samples were assayed at higher 
concentrations—that is 1:2-5—to increase the possi- 
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bility of detecting antibodies. For ovalbumin IgG 
antibody concentrations increased from 6 months to 
reach a maximum at 3 years and was accompanied in 
up to 20% of the children by detectable IgE 
antibody (Fig. l(a). There was a decline in the 
concentrations of both IgG and IgE antibody to 
ovalbumin between 3 years and 5 years. 


Inhalant allergens. Antibodies to antigen P, and 
Rye I were detected in a small number of serum 
samples at the end of the first year of life, and the 
concentrations were low. Over the next four years 
both prevalence and mean concentration increased 
steadily (Fig. l(c) and (d). For both allergens the 
maximum prevalence of IgG antibody was only 40% 
and for IgE antibody was 20-25%. There was also 
an excellent quantitative correlation between IgG 
and IgE antibody (antigen P: r,=0-698, P=<0-01; 
Rye: I r,=0-96, P=<0-01), and in no case was IgE 
antibody detected in the absence of IgG antibody. 
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Fig. 1 Specific IgG and IgE antibody to allergens in 92 children studied over a five vear period. 
Prevalence of IgG specific antibody = 0; prevalence of IgE specific antibody=; geometric mean for IgG antibody positive subjects =@—®@: geometric mean for 


IgE antibody positive subjects=O—D. 


Results for IgG antibody and in the case of Rye I and antigen P 


IgE antibody were obtained by antigen binding 


radioimmunoassay. Individual control curves were produced for each antigen with minimum concentrations of sensitivity as follows: c lactalbumin (10 units/ml). 
B-lactoglobulin (10 units/ml), Rye I (50 units/ml). antigen P, (five units/ml). Results for IgE values to egg and milk proteins were obtained by using 
radioallergosorbent test. The threshold level for positive binding was defined as one times greater than the mean obtained with five cord scrum samples. Values 
for radioallergosorbent test binding are the ratio of counts bound by the tested serum to the mean for cord scrum samples 
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Furthermore, the mean ratio between IgG and IgE 
antibody (six:one) was comparable to that reported 
previously in adults. !* 


Correlation between antibodies and results of skin 
tests. There was a strong positive relation between 
the presence of positive results from skin tests and 
specific IgE antibody for both inhalant allergens at 5 
years (antigen Pı: P=<0-005; Rye I: P=<0-001). 
Data for antigen P, (Fig. 2(@)) also show the 
correlation between IgG antibody and positive 
results from skin tests. Most children with positive 
skin test results and no serum IgE antibody had 
detectable IgG antibody. The time course showed 
that IgG antibody was detectable at the same time as 
positive results from skin. tests and IgE antibody. 
For ovalbumin the presence of IgE antibody dunng 
the first year of life correlated with positive results 
from skin tests; many infants, however, had positive 
skin test results with no detectable [gE antibody 
(Fig. 2(b)). There was a sharp fall in the prevalence 
of positive skin test results to egg between the first 
and second year, from 18 to six (P<0-01). Despite 
this the prevalence of IgE antibody to egg increased 
during this period (Fig. 1(a)). Furthermore, children 
developed IgE antibody without ever showing skin 
reactivity. In these subjects IgE antibody became 
apparent about six months later than in subjects 
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whose skin tests yielded positive results. In the later 
years, therefore, there were many children who had 
detectable IgE antibody but negative results from 
skin tests. 

There was no apparent relation between IgE 
antibody to egg protein and IgG antibody to 
ovalbumin except that positive results from skin 
tests and IgE antibody were not found in the few 
children who had no detectable IgG antibody. Only 
four children showed positive skin test results to 
milk protein, and in each case they had detectable 
IgG antibody but no detectable IgE antibody. 


Relation between serum antibodies and disease. 
Those subjects who developed positive skin prick 
test responses or specific IgE antibody during the 
five year period were more likely to develop 
diseases than subjects who had no evidence of 
sensitivity (Table 1). This association was apparent 
for Rye I, antigen P,, egg protein, and also in the 
four patients with positive skin test results to milk 
protein. Eczema was present at some time in 36% of 
the children (Fig. 3). In these children the prevalence 
of skin test responses to inhalants and egg protein 
was comparable throughout the five year period. 
During the first two years, however, the prevalence 
of eczema appeared to correlate with the presence 
of egg specific IgE antibody. In later years when the 
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Fig.2 Relation betweén specific antibody and skin prick tests. 


Geometric mean concentration for IgG: 


: O-O=positive skin test result, @ @e=negative skin test result and IgE: C}—-=positive skin test result, 


MM =nepative skin test result. In (a) subjects with 19 positive skin test results to antigen P; are compared with 64 subjects with negative skin test results. A 
significant difference in antibody concentrations was apparent (P=<0-005). In (b) 17 subjects with positive skin test results to egg are compared with 20 subjects 
who were IgE positive and had negative skin test results. No significant difference between concentrations of IgE or IgG antibody was apparent beyond the first 


year. (P= > 0-05). 
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Table 1 Prevalence of positive skin test results and specific antibody in disease states". 


A dergen Age No disease (n= 16) Eczema (n=38) 
range 
(years) Positive IgE Definite recurrent 
: Skin text antibody wheezing (nm 17} 
(%) (%), 
Positive IgE 
skin test antibody 
(%) (%)} 
Crass pollen 1 
2-3 9 29 20 
4-5 6 47 30 
Cust mite 1 7 7 6 
2-3 16 29 4} 54 
4-5 19 27 4l 69 
Egg white I 6 4} 12 
23 27 18 43 
4-5 25 12 3 


Recurrent wheezing 





only (n=5) 
Possible recurrent No wheezing a 
wheezing (n= 11) {n=10} . Positive BE ` 
tr —— neice SKIT fest antibody 
Positive IgE Positive IgE (%} (%) 
skin test antibody skin test antibody ` 
(%) (%)? {%) (%)F 
9 1} 20 
27 18 40 20 
9 9 - ‘ 
18 10 22 - 40 29 40 
18 30 10 
9 66 10 33 
54 © 20 





“Children with possible eczema or possible wheeze without definite eczema are not included in this analysis. No child had detectable IgE antibody in milk 


radicallergosorbent test. 


“Four children had positive skin test results to cows’ milk during the study period. all had eczema with recurrent wheeze. . . 
TIgE antibody was measured by antigen binding radioimmunoassay (grass pollen Rye I and dust mite antigen Pi) ‘and radioallergosorbent test (egg). 
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overall incidence of eczema was lower a large 
proportion of the children who still had symptoms of 
the skin also had respiratory tract symptoms. In this 
group, about 10% of the total at 5 years, the 
incidence of antibodies to inhalant allergens was 
high (Table 1, Fig. 3). 


Correlation with total serum IgE. The mean concen- 
tration of total IgE for the group rose progressively 
over five years (Fig. 3). The geometric mean 
concentration at 5 years was greater in those who 
developed positive results from skin tests (229 
TU/ml) than those with negative results (73 [U/ml) 
(P<0-002). Furthermore, the increase in total IgE 
antibody from 1 year to 5 years correlated signifi- 
cantly with specific IgE antibody responses to 
antigen P, (r,=0-975, P<0-001) and Rye I 
(1,=0-875, P<0-001) but not with IgE antibody to 
food allergens (ovalbumin r,=0-003, P>0-1). 


Relation between amounts of mite allergen in house 
dust and antibodies to antigen P,. Samples of dust 
were collected from the homes of 66 patients. Sites 


Fig.3 Specific IgE antibody, total IgE concentration, 
and disease. 





Prevalence of eczema= z recurrent wheezing=— ~ —— ~; geometric mean 
concentration for total IgE in all subjects= A—A. Comparison between 
specific IgE antibody for different antigens is made using an IgE index. The’ 
index is calculated as follows: (binding activity in subjects with IgE specific. 
antibody binding activity in negative control subjects) x prevalence of specific 
IgE antibody. Ege protcin=G: antigen P;}=O; and Rye I=$. Total IgE was 
measured by double antibody inhibition radiolmmunoassay and ‘specific IgE 
antibody was measured by antibody binding radioimmunoassay (antigen P}. 
Rye I) and radioallergosorbent test (egg protein). -- 
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studied included mattress, bedroom floor. and high B Lactoglobulin 
level dust from bedroom and living room floors. 900 

Individual homes with large amounts of antigen P, 
in the bedroom carpet had significantly larger 
amounts in mattresses compared with homes with 
small amounts in the bedroom carpet (P<0-005). 


Bedroom floor dust values were used and the houses £ ae 
regarded as having small amounts (<2000 ng/g fine 2 
dust), medium amounts (2-5000 ng/g fine dust), or £ 
large amounts (> 5000 ng/g fine dust). The preva- 5 100 
lence of positive skin test results and IgG antibody 9 
to antigen P, was higher in children exposed to large 2 
amounts (Table 2). The concentration of IgE e 50 
ea 


antibody was also higher in these children but just 
failed to reach significance in both radioallergosor- 
bent and antigen binding assays (P=0-052), unlike 
IgG antibody (P=<0-02). The incidence of disease 20 
was lower in children whose bedroom dust con- ee See eee 
tained smaller amounts of antigen P,, but this 3 6 12 24 36 48 60 
difference was not significant (P=> 0-05). Age (months) 





Relation between feeding patterns and immune Fig. 4 Infant feeding state and specific IgE antibody 

responses to food and inhalant allergens. As re- COncentration to B-lactoglobulin during 5 years. 

ported previously, the prevalence of allergic disease Breast feeding >3 months=0—0; <3 months=Q—©: and bottle feeding 

appeared to be greater in children who were breast from oe | i me entai 
Ig n , a aana o "Significant difference (P=<0-05) between antiboc y concentrations in those 

fed for greater than 3 months (definite disease 65 fo, bottle fed from birth and those breast fed (Mann-Whitney U test). 

no disease 13%) than in those who were bottle fed 


Table 2 Exposure to house dust mite 











Antigen P; in No Positive Positive Mean antibody concentration Disease state (%) 

dust skin test radioallergo- (binding activitv/ml)t 

(ng/g)* (%) sorbent test — Definite? None 
(%) leG IgE 

<2000 20 15 () 25 7 50 30 

(1062) (14-135) (5-34) 

2-5000 20 40) 19 125 28 55 15 

(3542) (19-950) (5-120) 

> 5000 26 27 33 145 24 62 19 

(12830) (26-2400) (5-325) 


“Bedroom floor dust mite (antigen P|) concentrations. Geometric means given in parentheses. 
*Geometric means and range in parentheses for those subjects showing antibody responses. Results were obtained by antigen binding radioimmunoassay. 
łEczema and recurrent wheezing. Those with possible disease were excluded 


Table 3 Prevalence of specific IgE antibody* and positive skin test results? in bottle and breast fed infants. (% positive 
results are shown) 











Allergen Bottle fed (n=13) Breast fed <3 months (n=44) Breast fed >3 months (n=23) 
“Yo positive % positive % positive 
Positive skin tests IgE antibody Positive skin tests IgE antibody Positive skin tests IgE antibody 
Egg white (ovalbumin) 8 46 12 32 30 47 
Cows’ milk (B-lactoglobulin) (0) () 2 () 13 () 
Dust mite (antigen P}) 38 38 28 25 35 39 
Grass pollen (Rye 1) 3] 8 23 20) 26 13 


“Measured by antigen binding radioimmunoassay (antigen P; and Rye I) and radioallergosorbent test (egg and milk). 
‘Positive skin tests any time during the 5 years 
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(definite disease 46%, no disease 31%). The differ- 
ence could not be explained by immune responses to 
inhalant allergens as no significant differences in 
either development or concentrations of specific 
antibodies or results of skin tests were apparent 
(Table 3 and unpublished data). Antibody responses 
to food antigens were altered by breast feeding 
state. Specific IgG antibody concentrations to p- 
lactoglobulin increased significantly in the bottle fed 
group (Fig. 4). The response to egg protein was 
complex; positive results from skin tests to this food 
were more common in the breast fed group (Table 
3). Although IgG antibody to egg protein developed 
earlier in this group it was neither present more 
often nor in greater amount (data not shown). The 
egg specific IgG concentration, however, was signi- 
ficantly greater in subjects who had positive results 
from skin tests, whether breast or bottle fed. 


Discussion 


Our results on the development of antibodies to 
common food proteins agree with results reported 
previously in that a large percentage of children 
have high concentrations of IgG antibody at an early 
age.'> In contrast, antibodies to inhalant allergens 
are rare during the first year of life but increase 
steadily from the second year onward. The class of 
antibody response to inhalant allergens that we 
found also agrees with previous findings in adults. "° ' 
A close quantitative correlation was seen between 
IgG and IgE antibody and between both classes of 
antibody and results of skin tests. The serum IgE 
antibody could be measured by either radioallergo- 
sorbent test or antigen binding radioimmunoassay. 
Our results showed that IgG antibody developed 
before or at the same time as IgE antibody. This 
supports the view that the genetic controls of 
antibody response to inhalant allergens control both 
IgG and IgE antibodies and are not IgE antibody 
specific. Furthermore, for both inhalant allergens 
there was a good correlation between positive skin 
test results and specific IgE antibody at all ages. 

For the two food allergens the correlations be- 
tween skin tests and serum IgE antibody was poor. 
This was due to two separate phenomena. Firstly, in 
the first two years many of the children had positive 
skin test results but did not have detectable Igk 
antibody. Secondly, many of the children older than 
2 years had detectable IgE antibody and did not 
show positive skin test results. We reported pre- 
viously that detectable serum IgE antibody to milk 
proteins in adults is uncommon, and it was not 
found in any of this group of children even though 
four had positive skin test results. 

Clearly, the assessment of immediate hypersenst- 


tivity to food proteins is not simple. The failure to 
detect IgE antibody to milk proteins may simply 
indicate that the concentrations of these antibodies 
in serum are very low. We previously found that in 
adults with atopic dermatitis IgE antibody to egg 
protein could be measured by the radioallergosor- 
bent test but was difficult to detect by antigen 
binding techniques. We speculated that this problem 
was due to high concentrations of IgG antibody and 
possibly low affinity of the IgE antibody. The same 
problems may apply in this study. It appears, 
however, that in addition there may be separate 
factors influencing skin test results. In some cases 
patients changed from having positive skin test 
results to having negative results despite the de- 
velopment of increasing concentrations of serum 
IgE antibody. If IgG antibody is responsible for this 
switch off of skin reactivity the subclass of the IgG 
antibody may be relevant. In agreement with 
others,'© we have preliminary evidence that the egg 
specific IgG antibody includes IgG, subclass anti- 
body. Other possibilities to explain this loss of skin 
test reactivity may include a form of mast cell 
tolerance; experiments in animals have shown that T 
cells produce factors that can influence mast cell 
function.!? '* Our results do not support that skin 
test results or serum IgE antibody measurements 
alone assess immediate hypersensitivity to egg pro- 
teins, and it seems that both are necessary. 

As in previous prospective studies on children, we 
found a progressive increase in total serum IgE 
concentration during the 5 years.” Although both 
egg specific and inhalant specific IgE antibody 
concentrations increased during this period, our 
estimates suggest that only IgE antibody to grass 
pollen and D pteronyssinus makes a significant 
contribution to the total concentration. The time 
course of the inhalant IgE antibody responses 
correlates better with total IgE antibody than the 
time course of the egg IgE antibody, which fell 
between 3 and 5 years. Our results futher support 
that IgE antibody to inhalant allergens makes an 
important contribution to total serum IgE concen- 
trations in allergic patients.” 

The high incidence of eczema and intermittent 
wheezing that developed in these children was 
expected from previous results and as they had at 
least one allergic parent.” The prevalence of 
detectable serum IgE antibody in children with 
eczema and respiratory tract symptoms (> 65%) 
supports the view that there is a direct relation 
between IgE antibody and disease. There were, 
however. other children who had recurrent wheez- 
ing but no signs of allergy, suggesting that some 
children have recurrent wheezing associated with 
viral infections and unrelated to allergy.™ In addi- 
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tion, there were children with eczema without 
positive results from skin tests. During the five 
years, however, those children whose eczema per- 
sisted, particularly those who also developed. res- 
piratory tract symptoms, had an increasingly high 
incidence of positive skin test results and serum 
antibodies to inhalant allergens. Up to 85% of 
English schooichildren with asthma are allergic to 
dust mites.”’ Similarly, we reported that children 
with severe eczema show an increasing incidence of 
dust mite IgE antibody.'* By the age of 5 the range 
of concentrations of IgG and IgE antibody to the 
inhalant allergens, antigen P; and Rye I, were 
comparable to those seen in adult allergic subjects. 
The continuing increase in the incidence of bron- 
chial asthma at 5 years would suggest that other 
factors in addition to the development of a humoral 
response to these antigens are necessary for disease 
expression. 

There was a correlation between positive skin test 
results to egg and eczema during the first year, but 
generally these children did not have detectable 
serum IgE antibody. Almost all the children de- 
veloped IgG antibody, and no quantitative differ- 
ence was apparent between children with or without 
eczema. In the older children—that is. 3-5 years— 
the relation between IgE antibody and eczema was 
increasingly present in keeping with the high inci- 
dence of IgE antibody in serum from children and 
adults with severe eczema. In conclusion, we do not 
understand how food antigens contribute to disease 
in infants, and it is therefore difficult to know 
whether these are causally important.” Food 
allergens could contribute to eczema by several 
different mechanisms including IgG antibody and T 
cells as well as IgE antibody. In addition, the effect 
of foods must be altered by the poorly understood 
factors that influence gastrointestinal absorption. It 
is not surprising therefore that the relation between 
eczema and positive skin test results to food antigens 
was not good. 

In this study we observed the effects of two 
different environmental influences—that is, breast 
feeding and the amount of mite allergen in the 
bedroom. Breast feeding for longer than the first 3 
months delayed the production of IgG antibody to 
B-lactoglobulin but had little effect on development 
of antibodies to ovalbumin. For both egg and milk 
protein positive results from skin tests were more 
common in breast fed infants. Presumably these 
children are exposed, and the most probable ex- 
planation is that they are exposed to small quantities 
of food protein through their mothers? milk.” %4 
The implication is that these small quantities of food 
antigens are more likely to induce positive results 
from skin tests. When breast fed or bottle fed 


children were compared after the first year, how- 
ever, there was no obvious difference either in 
results of skin tests or concentrations of serum 
antibodies to food or inhalant allergens. Our results 
imply that for breast feeding to be successful as a 
form of avoidance of allergens the quantities of 
cows’ milk and egg protein in the mother’s diet 
would have to be controlled and that breast feeding 
for the first 3 months would probably not alter the 
antibody response to inhalant allergens at 2-5 years. 
Assessment of exposure to dust mite allergen in 
these children was based on one occasion only, and 
there may have been major variations during the 
five years. Nonetheless, a significant correlation was 
found between the amount of mite allergen and 
concentration of serum antibodies. This implies that 
the differences that commonly occur between 
houses within a single town may be important in 
influencing the antibody response to mite allergens. 

The results of this prospective study of young 
children has clarified several issues on the develop- 
ment of immune responses to common environmen- 
tal proteins. Our results for egg proteins showed a 
complex pattern and evidence that skin test re- 
sponses are not closely related to the quantity of 
serum IgE antibody. Nonetheless, the presence of 
IgE antibody was correlated with persistent eczema. 
The effects of breast feeding were also complicated; 
in the first year positive results from skin tests to egg 
and milk proteins were more common in infants who 
were breast fed. After the first year, however, no 
effects of breast feeding were apparent on either 
serum antibodies or disease state. Our results for 
inhalant allergens confirmed the close association 
between IgG antibody and IgE antibody and also 
between IgE antibody and skin test results. The 
results also suggest that there is a simple relation 
between the quantity of exposure and production of 
antibodies. Finally, the correlation between de- 
velopment of antibodies to inhalant allergens and 
both respiratory symptoms and the persistence of 
eczema suggests a direct relation between the 
diseases and the immune response. 


This study was supported by grants from the Medical Research 
Council and the Asthma Research Council. 
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Nebulised sodium cromoglycate in recurrently 
wheezy preschool children 


J J COGSWELL AND M J SIMPKISS 


Paediatric Department, Poole General Hospital 


SUMMARY A double blind crossover study of nebulised sodium cromoglycate in 27 asthmatic 
preschool children was carried out over a one year period. All subjects had sufficiently severe 
asthma to have had at least one admission to hospital. The active treatment was sodium 
cromoglycate 20 mg (in 2 ml) administered by a nebuliser four times daily. Assessment was made 
by a diary card and clinical examination. Results were analysed in 24 subjects who completed the 
study. Statistical analysis allowed for order of treatment and seasonal effects. Significant results 
in favour of treatment with sodium cromoglycate were obtained for night cough, day activity, 
percentage of symptom free days, and overall severity of asthma. During active treatment there 
was no reduction in the rate of admissions to hospital or intravenous drugs used. The wheeze 
score during the week after an upper respiratory tract infection was not reduced during treatment 


with sodium cromoglycate. 


Nebulised sodium cromoglycate is a tedious prophylactic treatment for the young asthmatic 
child but is useful when other treatments have failed. 


Sodium cromoglycate delivered by Spinhaler can be 
an effective prophylactic for asthma in children.! 
Children under 5 years have difficulty using the 
Spinhaler correctly. To overcome this problem the 
drug can be administered by a nebuliser and face 
mask; some reports have claimed that such treat- 
ment is effective in the young child.” * Our experi- 
ence suggested that not all preschool children 
responded to nebulised sodium cromoglycate, and 
as information was scarce we decided to undertake a 
double blind crossover study for a sufficiently long 
period to assess benefit. We wanted to find out if 
nebulised sodium cromoglycate treatment reduced 
the number of severe attacks of asthma that 
required admission to hospital. As wheezy exacer- 
bations in the preschool child are often precipitated 
by respiratory viruses we also examined whether 
sodium cromoglycate could prevent wheezing in 
children known to be infected. 


Patients and methods 


Twenty seven children (14 boys and 13 girls) entered 
the trial. Informed consent was obtained from all 
parents after the study had been explained. Six 
children withdrew from the study: four due to non- 
cooperation, one to severe exacerbation of disease 
while taking placebo, and one to spontaneous 
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improvement also while taking placebo. Three of 
these children took one treatment only; the 24 
children who took both test treatments during the 
course of the trial were included in the analyses of 
efficacy. The mean age at the start of the trial was 2 
years 9 months (range | year 2 months—4 years | 
month). All children had regular attacks of asthma 
of sufficient severity to have required at least one 
admission to hospital (mean number of admissions 
before study 2-2). In 20 subjects asthma had been 
present for at least one year before the start of the 
study. There was a family history of asthma, 
eczema, or hay fever in parents or siblings of 16 of 
the 27 subjects. Seventeen of the children yielded at 
least One positive result (3 mm wheal or more) from 
prick tests to common allergens. 

The trial was double blind and took the form of a 
crossover study during 12 months. A one month 
baseline period preceded the crossover trial. For the 
first six months patients were assigned randomly to 
receive either active or placebo treatment, after 
which they changed to the other treatment for the 
remaining six months. The two treatments were 
sodium cromoglycate solution 20 mg in a 2 ml 
ampoule administered four times daily by a nebu- 
liser and a matched placebo (sterile water) packaged 
in identical ampoules and coded by the manufac- 
turers. A disposable plastic nebuliser driven by a 
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portable electric compressor was used. (Acorn 2 
nebuliser and Portaneb 40 by Medic-Aid). The 
system nebulised 2 ml of fluid within 10 minutes. 
Throughout the 13 months parents completed a 
daily record card of the child’s symptoms (night 
cough, day cough, day wheeze, day activity, overall 
severity of asthma, and number of bronchodilator 
doses given). Symptoms were recorded on a severity 
scale from 0 (none) to 10 (very severe). Parents 
were asked to notify the research team of all 
respiratory infections. At these times the respiratory 
research nurse visited the child in the home to 
obtain pharyngeal cells for viral culture.” 

Parents were assessed by the clinician at the 
hespital every four weeks. Compliance with the 
treatment was ensured by unannounced visits by the 
research nurse to the children’s homes. When a 
child was admitted to hospital in an asthmatic attack 
an attempt was made to assess the severity of the 
attack; this was usually performed retrospectively by 
analysis of treatment given. The number of days in 
hospital was recorded. 

Statistical analysis of the diary card data was by 
non-linear least squares regression using a model 
that allowed for seasonal effects and order of 
treatment (period effects). Seasonal effects were 
included as a potential source of difference in scores 
could have been due to the difference between 
winter and summer months, and this could obscure a 
real effect of treatment. The estimate of the differ- 
ence between the two treatments was obtained 
from the following model: Y=P,+(ORD*P2)+'P3 
ésin(m xX (TP—P,4)/6)—sin(ax(TA—P4)/6)}+ error, 
where 
Y is the observed difference between the two 
treatments; 

P, is the estimated difference between effects of 
treatment; 

P, is the estimated difference between the first and 
second treatment period; 

ORD is negative or positive depending on the order 
of treatment followed by each particular patient; 
P, is the estimated amplitude of the seasonal effect 
with a sign indicating the direction of adjustment; 
P, is an estimated value for the seasonal effect shift 
(the phase of the sine curve); and 

TP and TA are the months (from one to 12) in the 
middle of the period of treatment with placebo and 
sodium cromoglycate, respectively. The estimate 
was used, in conjunction with its standard error, to 
test for significance. 


Results 


Most children accepted the treatment well, though 
some parents found the regular nebuliser treatment 


tedious. Ten of the 24 patients followed the se- 
quence placebo then active treatment, whereas 14 
took the active drug first. 

Table 1 shows the mean symptom scores. Ad- 
justed estimates allowing for seasonal and period 
effects are presented in Table 2. Point estimates of 
the seasonal effects are shown in Table 3. Significant 
results (P<0-05) in favour of treatment with sodium 


Table 1 Information from diary cards” during treatment 
in 24 children with completed records 





Treatment 





Sodium Placebo 


cromoglycate 








Mean (range) night cough score D-R (0-1-3-3) Ie] (0-0-3-9) 


Mean (range) day cough score 0-8 (0-0-2-5) LO (0-0-3-3) 
Mean (range) day wheeze score 0-6 (0-0-2-2) 0-9 (0-3-8) 
Mean (range) day activity score 05 (0-0-2-1) 0-7 (0-0-3-9) 
Mean (range) % symptom free days S8 (22-90) 50 (0-100) 
Mean (range) daily dose of 

bronchodilators 0-6 (0-0-1-5) 08 (0-0-2-3) 
Mean (range) overall severity of 

asthma score 0-6 (0-0-2-4) 0-9 (0-0-2-8) 





*Scale for symptom scores: O=none to 10=very severe. 


Table 2 Diary card scores *after analysis to allow for 
order of treatment and seasonal effects 


s aaalllt 














Treatment Difference 
- - (and SEM) 
Sodium Placebo (20 df) 
cromoglycate 
Mean night cough score ()-77 1-16 ()}39 (O-18)F 
Mean day cough score 0-76 1-05 0-29 (0-15) 
Mean day wheeze score 0-56 ()-92 0-36 (0-18) 
Mean day activity score ()-44 0-82 0-38 (0-14)7 
Symptom free days (%) 60-7 49-6 =11-1 (5-1)t 
Mean daily dose ot 
bronchodilators 0-54 ()-78 0-24 (0-12) 
Mean overall severity ot 
asthma score (0-53 0-92 0-39 (0-17)+ 
“Scale for symptoms scores: 0=none to IV=very severe. 
tP<0-05. 
Table 3 Estimates of seasonal effects from diary card data 





Variable" Seasonal effects 








Amplitude Phase of maximum Variance 

(P3) symptoms rauo (two 

(Ps+three months) und 20 df) 
Night cough score 0-55 February 1-83 
Day cough score 0:79 March 4-967 
Day wheeze score ()-49 February 1-30 
Day activity score 0-87 March 6-221 
Symptom free days (%) -17-8 January 2-67 

Mean daily dose of 

bronchodilators ()-23 January 0-95 
Overall severity of asthma 0-66 March 2-73 


M 
"Scale for symptom scores: O=none to IO=very severe 
+P<0-05 
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cromoglycate were obtained for night cough, day 
activity, percentage of symptom free days, and 
overall severity of asthma. 

No significant difference was found between 
treatment with sodium cromoglycate and placebo by 
Wilcoxon’s rank sum tests for percentage of days in 
hospital. Intravenous treatment was required as 
often in those receiving sodium cromoglycate as 
those given placebo. 

During the study period 24 children developed 25 
upper respiratory tract infections while taking 
placebo and 34 while taking sodium cromoglycate. 
The viruses isolated during the upper respiratory 
tract infections were Influenza A, Parainfluenza 
type 3, and Adenovirus type 2 (isolation rate 15%). 

A comparison of the average wheeze score for the 
week after an upper respiratory tract infection with 
that for the week before infection while taking 
either sodium cromoglycate or placebo failed to 
show any ameliorating effects with sodium cro- 
moglycate treatment. Eight patients reported colds 
during both parts of the study. Three of these 
showed less increase in wheeze score while taking 
sodium cromoglycate, and three showed less while 
taking placebo. 

It was impossible to predict which children would 
respond to sodium cromoglycate on the basis of age, 
atopic family history, or presence of cutaneous 
allergy tests. Patients reported some minor symp- 
toms in both parts of the trial, but none were 
thought to be related to treatment. 


Discussion 


This study was conducted over a longer period of 
time than others reported previously” * but accords 
with them by showing that nebulised sodium cro- 
moglycate is superior to placebo as prophylactic 
treatment for preschool asthmatic children with 
respect to night cough, day activity, and overall 
severity of asthma scores. The number of symptom 
free days was also significantly higher during treat- 
ment with sodium cromoglycate. This analysis was 
included because despite strict selection criteria 
many patients had low asthma scores during periods 
of treatment. 

Paediatricians are all too familiar with the pre- 
school child who is admitted to hospital with 
devastatingly severe attacks of asthma precipitated 
by respiratory infection. It was disappointing that 


nebulised sodium cromoglycate neither prevented 
nor modified these severe attacks as the number of 
admissions to hospital and the need for intravenous 
treatment of drugs were not reduced during pro- 
phylaxis with sodium cromoglycate. The lack of 
efficacy in preventing wheezy episodes precipitated 
by virus infection was also shown by no change in 
the asthma scores during the week after upper 
respiratory tract infections. The mode of action of 
sodium cromoglycate may not prevent the mucus 
plugging and mucosal swelling that characterises 
obstruction of the airways of these young patients. 

The treatment of young children in their homes 
with nebulised sodium cromoglycate is time consum- 
ing and tedious for the parents. Although com- 
pliance during the study was good, this is unlikely to 
be so under clinical conditions. Despite these 
disadvantages this form of prophylaxis deserves a 
trial when other treatments have failed. 


We thank the children and parents who took part and acknowledge 
the technical and nursing help of Joan Wignall. We also thank 
Fisons who supplied drugs and compressors and are grateful to the 
Statistical advice of Mr D F Percy. 
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Short term histological liver changes in extrahepatic 
biliary atresia with good postoperative bile drainage 
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SLMMARY Short term histological liver changes were studied in 13. patients with congenital 
biiary atresia, who showed good bile drainage after radical operation. Biopsies obtained at the 
time of the corrective surgery and at the second operation to convert from external total to partial 
bile drainage (undertaken once the bilirubin concentration was less than 30: 8 pmol/l) were 
ccmpared. 

A significant correlation was found between histological findings and the clinical course. In 
particular, at the second biopsy an increase in hepatic fibrosis and cell infiltration was observed 
mainly in patients whose bilirubin concentration decreased slowly or who had cholangitis, or 
both. Hepatic fibrosis and cell infiltration had decreased, however, in an appreciable number of 
patients whose postoperative course had been characterised by a rapid reduction in the bilirubin 


concentration and no cholangitis. 


Congenital biliary atresia was always a fatal disease 
until Kasai first described the original surgical 
technique of ‘hepatic portoenterostomy’ in 1959.! If 
the radical operation is performed in younger 


babies, restoration of bile flow after operation and - 


resolution of jaundice is obtained in about 63%.* 

Many long term histological studies of patients 
with congenital biliary atresia who have undergone 
aperation resulting in good bile drainage and no 
evidence of jaundice, have reported progressive 
hepatic fibrosis and cirrhosis.* * Progressive hepatic 
frbrosis has not always been observed, however, 
and indeed in some patients this has actually 
Gecreased.> © 

We report the short term, histological changes in 
the liver after radical operation for congenital biliary 
étresia and their relation to the clinical course of the 
cisease. ; 


Materiais and methods 


Thirteen patients (five boys and eight girls) with 
congenital biliary atresia (10 with type III, three 
with type I disease according to the Japanese Society 
of Paediatric Surgeons classification)’ who under- 
went operation at Tohoku University Hospital 
>etween January 1982 and June 1984 (Fig. 1), were 
selected for this study according to the following 
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criteria: (1) they were operated on at an early age 
ranging between 47 and 77 days (12 patients 
underwent a hepatic portoenterostomy, and one 
(case no 2, Fig. 1) a hepatic jejunostomy, in all cases 
with external biliary drainage according to Suruga IT 
technique); (2) they all achieved good postoperative 
bile drainage; (3) they underwent a second opera- 
tion aged between 148 to 330 days to convert the 
Suruga II to Kasai II dratnage-when the total serum 
bilirubin concentration was less than 30-8 umol. 

Liver biopsies were obtained at the time of the 
two operations. Specimens sectioned 6 u in thick- 
ness were fixed in 10% formalin, embedded in 
paraffin, and finally stained with hematoxylin-eosin 
and Azan-Mallory staining. Histological evaluation 
was carried out without previous knowledge of the 
patient’s clinical state. Twelve histological para- 
meters outlined in the results section were 
evaluated. 

The degree of histological changes between the 
first and second biopsies were compared with 
clinical data, as shown in Fig. 1, and with the 
following clinical parameters: (1) degree of resolu- 
tion of jaundice—deemed rapid or slow if the 
bilirubin concentration two months after operation 
was less or more than 25-6 pmol/l; (2) cholangitis 
before the second operation; (3) jaundice at follow 
up (bilirubin more than 18-8 pmol/l). 
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Results 


Histopathological findings. 


Interlobular area 

Portal fibrosis. (Figure 2). The degree of portal 
fibrosis was classified into four groups: (—) not 
evident; (+) minimal fibrosis in the vicinity of portal 
area; (++) moderate fibrosis with narrow inter- 
lobular linking; (+++) severe fibrosis with wide 
interlobular linking or cirrhosis. 

The degree of portal fibrosis at the time of the 
first biopsy could not be correlated with surgical 
results, but the second biopsy was less in four 
patients, the same in two, and worse in seven. Four 
of these seven patients had suffered one or more 
episodes of cholangitis in the postoperative period 
and six had shown a slow decrease in the bilirubin 
value; at present four of the six are jaundiced. 


Portal ductal proliferation and periportal ductular 
proliferation. (Figure 2, graded — to ++) The 
variation in portal ductular proliferation and peri- 
portal ductal proliferation at the first biopsy was not 
statistically significant. At the second biopsy the 
former was reduced in one patient and the latter in 
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Clinical data on 13 patients with congenital biliary atresia (CBA). CBA ts graded according to Japanese Society of 


two patients respectively. In these patients the 
bilirubin concentration decreased rapidly, cholangi- 
tis did not occur, and no jaundice was observed at 
follow up. Two patients in whom both portal ductal 
and periportal ductular proliferation increased 
showed a slow reduction in bilirubin values: one of 
these has had cholangitis and is jaundiced at 
present. 


Cell infiltration. (Figure 2, graded — to +++) Cell 
infiltration at the first biopsy was variable and could 
not be correlated statistically. At the second biopsy, 
six patients showed a reduction in cell infiltration— 
four of these patients have had a rapid reduction in 
jaundice, no cholangitis, and no jaundice at follow 
up. Four of the remaining seven patients with 
constant or increased cell infiltration suffered cho- 
langitis, however, and four were jaundiced at follow 


up. 


Portal cholestasis and periportal cholestasis. (Figure 
2 graded — to +++). Portal cholestasis was 
observed in five patients at the first biopsy, four of 
whom showed a slow decrease in bilirubin and 
cholangitis postoperatively. At the second biopsy 
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Fig.2 Histological data and clinical course in 13 patients 
with congenital atresia. 


The top line refers to the first biopsy findings and the lower line to the second 
Mopsy findings 


portal cholestasis was seen in three patients, two of 
whom were jaundiced at follow up. Periportal 
cholestasis was seen almost universally at the first 
biopsy and was still present at the time of the second 
biopsy in three patients, two of whom had cholang- 
itis, and one of whom was still jaundiced at follow 


up. 


Intralobular area 


Ballooning degeneration. (Figure 2, graded — to 
++) This was present in all patients at the first 
biopsy, but was much more severe in six. In four of 
the six the postoperative course was characterised 


by a slow decrease in the bilirubin concentration and 
at follow up three patients were still jaundiced. At 
the time of the second biopsy ballooning degenera- 
tion was seen in some patients in whom it had been 
severe at the first biopsy. 


Intracellular cholestasis. (Figure 2, graded — to + +) 
Intracellular cholestasis was minimal in six patients 
at the first biopsy. In five of these the clinical course 
was characterised by a slow reduction in the 
bilirubin value and three were jaundiced at follow 
up. Moderate cholestasis was also observed at the 
time of the second biopsy but there was no 
correlation with the clinical course of disease. 


Intracanalicular cholestasis. This was observed in all 
patients at first biopsy and was absent in all at the 
second. 


Focal necrosis. (Figure 2, graded — to ++) Focal 
necrosis was severe at first biopsy in five patients, all 
of whom showed a slow reduction in the bilirubin 
concentration. It was still present at the second 
biopsy in four patients who had suffered cholangitis 
in the postoperative period and three of these were 
jaundiced at follow up. 


Intralobular fibrosis. (Graded — to ++) This was 
observed in all the patients at the first biopsy. At the 
second it was the same or increased in seven 
patients, four of whom had suffered one or more 
episodes of cholangitis. 


Cell infiltration. (Figure 2, graded — to +++) A 
severe degree of cell infiltration at first biopsy 
correlated with a slow reduction in the bilirubin 
concentration. Cell infiltration was still present in 
eight patients at the second biopsy. Six of these 
showed a slow reduction in the bilirubin concentra- 
tion and four suffered one or more episodes of 
cholangitis. Only one of six patients showing a rapid 
decrease in bilirubin and no cholangitis had an 
increase in cell infiltration. 


Discussion 


If at the time of an early hepatic portoenterostomy 
there is satisfactory functional connection between 
the residual fibrous biliary ducts at the porta hepatis 
and the intrahepatic biliary tree, bile flow may be 
re-established progressively and jaundice may resolve 
in a few weeks. The long term prognosis, however, 
of patients operated on successfully for congenital 
biliary atresia is still controversial. 

In 13 patients who had good bile drainage with 
regression of bilirubin to normal or almost normal 
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values after operation, we studied histological 
changes in the liver three to nine months after the 
curative operation. A significant number of patients 
showed a reduction in fibrosis and cell infiltration on 
the second liver biopsy. Clinically these patients had 
a rapid decrease in the bilirubin concentration and 
no cholangitis. Most patients with increased fibrosis 
and cell infiltration, however, showed a slow reduc- 
tion in bilirubin and cholangitis in the postoperative 
period. . - 

Among the histological parameters considered at 
the time of the first biopsy the following seemed to 
indicate a favourable prognosis: (1) absence of 
cholestasis in portal area; (2) low degree of focal 
necrosis; (3) moderate hepatocytic ballooning; (4) 
moderate lobular infiltration; (5) severe intracellu- 
lar cholestasis. 

The absence of portal cholestasis would mean a 
satisfactory functional connection between prolifer- 
ated biliary ducts and ductules and interlobular bile 
ducts (and their minor branches). 

The severity of intracellular cholestasis reflects 
the capacity of liver cells to pick up biliary pigment 
thereby showing minor liver cell dysfunction. 

Some authors have reported the persistence of 
. cell infiltration for a period of many years after 
operation in patients without jaundice, independent 
of the type of curative intervention and of cholangi- 
tis in the postoperative period.* In our series some 
patients showed a reduction in cell infiltration: their 
postoperative course was characterised by a rapid 
reduction in the bilirubin concentration and no 
cholangitis. Increased cell infiltration was observed, 
however, in patients with cholangitis in the post- 
operative period, suggesting that cell infiltration per 
se, not specific for congenital biliary atresia, may 
decrease rapidly if the clinical course is not compli- 
cated by other factors such as cholangitis or persist- 
ent cholestasis. 

Untreated portal fibrosis progresses rapidly with 
age in congenital biliary atresia. At the age of 4 to 6 


months clear histological evidence of hepatic cir- - 


rhosis is usually observed. Severe hepatic fibrosis at 
the time of operation implies less possibility of 
satisfactory biliary drainage. 

The degree of hepatic fibrosis at the first biopsy 
could not be correlated with clinical results because 
our patients were young and fibrosis was, in general, 
moderate. Many follow up studies report an in- 
crease in fibrosis even when the corrective operation 
has resulted in a good bile drainage and resolution 
of jaundice.? * These results have been explained by 
classifying congenital biliary atresia as a progressive, 


antenatal liver-disease although the biliary obstruc- 
tion has been cured surgically.* ® 

In contrast with these reports the results from the 
present short term, follow up study seem to indicate 
that the increase in hepatic fibrosis after corrective 
operation need not necessarily occur—indeed in 
about 30% of patients a decrease was observed 
together with an improvement in other histological 
parameters. 

As the clinical course of patients with improved 
liver histology was characterised by a rapid decrease 
in the bilirubin concentration and absence of cholan- 
gitis, we believe that future strategies in the treat- 
ment of this disease should aim to secure as 
satisfactory a bile flow as possible in order to reduce 
the risk of cholangitis, which remains the most 
dangerous complication in the postoperative period 
and may compromise irreparably the success of the 
operation. 
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Results and complications of surgery for 
gastro-oesophageal reflux 
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SUMMARY One hundred and six children undergoing antireflux surgery were studied; 41 were 
severely mentally retarded and 29 had reflux strictures. Although the eventual rate of success was 
92%, 20 patients developed complications that required a second operation. Prolapse of the 
fandoplication into the mediastinum was the commonest complication (in seven patients), 
followed by intestinal obstruction (in five), and intractable fibrous oesophageal strictures (in 
five). The incidence of postoperative complications was highest in patients with mental 
retardation or oesophageal strictures. Referral of these patients for operation was invariably 


Gelayed, and earlier referral may have avoided many of the complications. 


Gastro-oesophageal reflux appears to be the 
fashionable disease of the 1980’s. Large series of 
cases have been reported from several centres in the 
United States of America, where until recently the 
condition had apparently escaped recognition. 
Ashcraft et al accumulated a total of 605 children 
undergoing Thal fundoplication over a period of 10 
years.! The, most widely practiced antireflux pro- 
cedure is Nissen fundoplication. The high rate of 
success for this operation in children is generally 
accepted.” Little prominence has, however, been 
given to the complications of operation. 

We report the complications encountered in a 
series of 106 children undergoing Nissen fundoplica- 
aon. We have presented the clinical features, 
Outcome of the various investigations, and indica- 
Jons for surgical intervention in order to emphasise 
zhe severity of the underlying conditions and the 
aigh proportion of associated malformations in our 
series compared with other reported series. 


Patients and methods 


A total of 106 children undergoing Nissen fundo- 
plication over an eight year period, 1976-83, were 
analysed. The minimum follow up period was one 
year. The Figure gives the age of the patients at the 
time of operation. Of the 29 infants operated on 
within the first year of life, 15 had an associated 
congenital anomaly, eight had advanced oesophageal 
damage, and six were severely retarded. The Figure 
also shows the distribution of patients with mental 
retardation and those with reflux strictures. 
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Figure Age of patients and proportion with mental 
retardation and established reflux strictures. 


Presenting features (Table 1). Persistent vomiting 
was the predominant symptom in all patients except 
in nine who presented primarily with respiratory 
symptoms (recurrent chest infections in five patients 
and apnoeic attacks in four). Gastrointestinal 
haemorrhage was noted in 40 patients (38%). 
Failure to thrive (weight below third centile for age) 
was present in 60% of patients and was even more 
common in children with mental retardation (80%). 
Thirty two children had a history of recurrent 
respiratory infections. 
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Table 1 Presenting features 


Symptom No (%) of patients 








Persistent: vomiting 97 (91) 


Haematemesis 32 (30) 
Hypochromic microcytic anacmia 5 (8) 
Failure to thrive 63 (60) 
Dysphagia 14 (13) 
Recurrent chest infections 32 (30) 
Apnoeic or cyanotic attacks. or both 4 (4) 
Investigations. 

Radiology 


The presence of reflux was shown in all cases by 
upper gastrointestinal contrast studies with a stan- 
dard technique without abdominal compression or 
other provocative manoeuvres to induce reflux. 
Particular attention was paid to the gastric outlet 
and configuration of the duodenum. 


Endoscopy 

Upper gastrointestinal fibre endoscopy was per- 
formed routinely before fundoplication. The find- 
ings were classified as follows: grade I, lax gastro- 
oesophageal junction only (48 cases); grade IT, mild 
to moderate oesophagitis (12 cases); grade III, 
ulcerative oesophagitis (17 cases); and grade IV, 
stricture (29 cases). 


Other investigations 

Oesophageal manometry, pH monitoring, and 
Technetium-99 sulphur colloid milk scans were 
carried out in selected cases. Manometry was 
helpful in the diagnosis of achalasia, pH monitoring 
was useful to elucidate the cause of apnoeic attacks, 
and the milk scan occasionally noted aspiration. 


Indications for antireflux surgery (Table 2). Indica- 
tions for operation were as follows: (a) Oesophageal 
strictures secondary to reflux constituted an abso- 
lute indication for early surgical intervention. 
Dilatations were deferred until antireflux surgery 


Table 2 Indications for antireflux surgery 


No of patients ° 





5) [6 mental retardation 


Oesophageal stricture 79 14 oesophageal atresia 


Anatomical anomaly: l6 
Diaphragmatic hernia 2 
Achalasia 4 
Laryngeal cleft 2 
Oesophageal atresia 5 

Failure of conservative treatment 62 
Mental retardation 4] 

Apnoeic attacks 4 

Recurrent pulmonary infections 5 


had been performed. (b) Anatomical anomaly. Four 
of the eight children, including one with trisomy 13, 
with oesophageal atresia had developed lower 
oesophageal reflux strictures. An antireflux pro- 
cedure was used prophylactically in patients under- 
going Hellers cardiomyotomy for achalasia. (c) 
Failure of conservative treatment. This constituted 
the largest group with 62 patients, 41 of whom were 
severely mentally retarded. The aetiology of the 
mental retardation consisted of asphyxia at birth (16 
children), dysmorphism (11), microcephalus (four), 
Down's syndrome (three), hydrocephalus (two), 
cerebral tumour (two), familial dysautonomia 
(two), and tuberous sclerosis (one). Eleven of the 
remaining 21 patients had an associated malrota- 
tion, and five had ulcerative oesophagitis. (d) 
Apnoeic or cyanotic attacks were the primary 
indication for operation in only four patients; three 
had had an oesophageal atresia. (e) Recurrent 


respiratory infections constituted the primary 
indication for antireflux surgery in only five 
patients. 


Operative procedure. The antireflux procedure was 
a standard Nissen fundoplication consisting of a 
loose but complete wrap over the distal 2-4 cm of 
oesophagus, the length varied according to the age 
of the patient. A short wrap was used in patients 
who had previously undergone repair of oesophageal 
atresia due to the disturbed motility of the oesopha- 
gus. Radio-opaque clips were attached to the 
proximal and distal extents of the wrap to help with 
the long term radiological localisation of the 
fundoplication. The oesophageal hiatus was nar- 
rowed as required with one or two deep crural 
sutures. Associated malrotation was corrected by 
Ladd’s procedure. Postoperatively, the patients 
were nursed in an atmosphere of high humidity and 
received regular physiotherapy to avoid pulmonary 
atelectasis. 


Results 


An uneventful postoperative course with total res- 
olution of all symptoms was achieved in 70 children 
(66%). Severely mentally retarded children gener- 
ally responded promptly to antireflux surgery: their 
vomiting ceased completely and their overall man- 
agement was greatly simplified. Their number of 
complications was, however, appreciably higher. 


Mortality. Eight children in the series died. Three 
died from causes unrelated to the operation, two 
from cerebral tumours, and one from encephalitis. 
Two children, both severely mentally retarded, died 
from postoperative respiratory complications. The 
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remaining three patients all had reflux strictures. A 
1 month old infant was referred with a fibrous 
stricture after rupture of the oesophagus during 
fundoplication for recurrent apnoeic attacks. 
Empyema and septicaemia from an oesophageal 
leak developed after subsequent oesophagoplasty. 
Extensive necrotising enterocolitis was responsible 
for the death of a child with severe combined 
immune deficiency. The third death was a cot death 
in a previously asymptomatic 13 month old infant. 
At necropsy postoperative adhesions with a gangre- 
nous volvulus of small intestine was found. 


Morbidity. The following complications were re- 

corded in our patients: 

(1) Prolapse of the fundoplication through the 
oesophageal hiatus into the mediastinum oc- 
curred in seven patients (7%). Difficulty in 
swallowing was experienced by all these chil- 
dren. The fundoplication remained intact and 
competent despite its abnormal position. 
Resiting of the fundoplication below the dia- 
phragm in six of these children resulted in 
complete resolution of their dysphagia. 

(2) Paraoesophageal herniation developed in one 
patient consisting of gastric volvulus through a 
completely disrupted hiatal repair in a 14 year 
old boy with spastic diplegia. 

(3) Intestinal obstruction secondary to postopera- 
tive adhesion formation occurred in four 
patients while a fifth patient developed intestinal 
obstruction early in the postoperative period 
due to a jejunojenunal intussusception. All 
these children required an operation for relief of 
their obstruction. 

(4) Temporary gas bloat was commonly found in 
the immediate postoperative period but usually 
resolved spontaneously. In two extremely men- 
tally retarded children it was severe enough to 
cause considerable discomfort. A tube gastros- 
tomy in both these children effectively relieved 
their symptoms. One of these patients had 
previously undergone conversion of his com- 
plete fundoplication to a 75% wrap without any 
improvement in the gas bloat. 

(5) Abdominal wound dehiscence developed in one 
patient. 

(6) Dumping syndrome was identified in one infant, 
an 8 month old girl with a trisomy 13 chromo- 
somal abnormality who had previously under- 
gone repair of an oesophageal atresia. She 
responded to graded feeds with comminuted 
chicken and eventually tolerated a normal diet. 

(7) Intractable strictures, unresponsive to repeated 
bougienage, were encountered in five patients. 
Two severely retarded children required oeso- 
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phageal replacement (colon and stomach), and 
the three remaining patients underwent limited 
resection of short residual strictures with prim- 
ary oesophago-oesophageal anastomosis. Ec- 
topic gastric mucosa (Barrett's oesophagus) was 
found at the site of stricture on histological 
examination. 

(8) Minor complications developed in 14 patients. 
These consisted of superficial wound sepsis 
(three cases), pulmonary atelectasis (eight), and 
temporary dysphagia due to incoordinated 
oesophageal peristalsis (three). 

The incidence of complications was appreciably 
higher in the group of children with disorders of the 
central nervous system (five deaths and eight 
complications) and in children with reflux strictures 
(three deaths and seven complications). 


Discussion 


The final outcome of Nissen fundoplication was 
highly satisfactory with a complete amelioration of 
symptoms in 97 out of 106 cases. Twenty patients 
developed complications necessitating a second 
Operation. These complications are discussed in 
detail below and reports on the subject are re- 
viewed. 


Prolapse of fundoplication. The commonest com- 
plication requiring another operation in our series 
was total prolapse of the fundoplication into the 
mediastinum. Bettex and Kuffer reported a 2-5% 
incidence of this complication® and Tunnel an 8-5% 
incidence’ compared with the 6-6% incidence in our 
series. Other authors have encountered this com- 
plication less often.” The plication retains its 
antireflux properties in the mediastinum and re- 
quires to be resited only if there is persistent 
dysphagia. A wide hiatus may predispose to prolapse 
of the plication into the chest. We experienced this 
complication even when the hiatus was narrowed at 
the time of plication. In view of the high incidence of 
prolapse we adopted an additional step in the 
Operation in an attempt to prevent this complica- 
tion. The most proximal suture of the second layer 
of the fundoplication is anchored to the undersur- 
face of the diaphragm. No instances of prolapse 
have occurred since this precaution was adopted. 
We also found it useful to mark the upper and lower 
limits of the fundoplication with radio-opaque clips 
to facilitate its radiographic location as well as assess 
the integrity of the plication. 


Paraoesophageal hernia. This was found in one 
patient who presented as an abdominal emergency. 
This potentially serious complication requires early 
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diagnosis and prompt operation as strangulation of 
the herniated bowel may occur. Festen recorded this 
problem in three of his 19 patients.’° 


Intestinal obstruction. Postoperative intestinal ob- 
struction occurred in five of our patients, four were 
due to adhesion formation while the fifth developed 
a jejunojenunal intussusception early in the postop- 
erative period. This complication has been encoun- 
tered by others.’ 7 '! The inability of the child to 
vomit after fundoplication may lead to a delay in 
diagnosis and referral of patients with adhésion 
obstruction. 

We did not encounter a single case of wrap 
malalignment, slipping of the wrap, or disruption of 
the fundoplication, as described by Randolph,’ 
Tunnel,’ and Ashcraft. It is important that a 
sufficient length of the greater curvature of the 
stomach be freed to facilitate a comfortable wrap of 
the fundus around the oesophagus. It relieves any 
tension on the suture line and avoids disruption. 

The group of mentally retarded children deserves 
special mention. These children are recognised for 
their poor response to conservative treatment. !? 
They present with persistent vomiting, which is a 
major nursing and social problem. The relief they 
obtain from fundoplication is often quite dramatic 
and therefore these children may be given opera- 
tions earlier than others. Nevertheless, in our series 
this group had a high morbidity (20%). Gas bloat 
occurred in three children, and in two it was severe 
enough to cause considerable discomfort from abdo-. 
minal distension. Conversion of the complete fundo- 
plication to a partial plication was carried out in one 
patient without any improvement. A tube gastros- 
tomy for intermittent venting was effective in both 
cases in relieving the gas bloat. Five of the eight 
deaths occurred in this group of patients. 

Interestingly, compared with other series we 
found a much higher incidence of strictures of the 
oesophagus (27%). The only other series with high 
incidences of strictures were reported by Schatzlein,? 
Hicks,'* and O’Neill,!° who document incidences of 
12%, 14%, and 15%, respectively. These cases 
present considerable difficulties in management and 
most require repeated dilatations after fundoplica- 
tion. Those with established fibrotic strictures may 
ultimately need some form of resection. Two of our 
29 patients with strictures required oesophageal 
_ replacement and three had residual strictures 
resected with primary reanastomosis of the oeso- 
phagus. In these patients gastric mucosa was found 
adjacent to an ulcer in the resected portion of the 
stricture. These Barrett’s ulcers were proximal to 
the oesophagogastric junction and above an intact 
functioning fundoplication.’° There were four 


deaths among patients with strictures, and seven 
patients developed postoperative complications. 

Early operation before the development of an 
established stricture may reduce appreciably the 
number of complications. Evidence in support of 
this hypothesis is provided by an analysis of the 
number of complications in the 17 children with 
ulcerative oesophagitis, in whom only a single 
postoperative complication was encountered. 

Interestingly, we found a low incidence of chil- 
dren presenting with apnoeic attacks or near miss 
sudden infant death syndrome and chronic respira- 
tory infections compared with other reports. In most 
series from the United States of America 29-67% of 
patients undergoing operations presented primarily 
with respiratory symptoms.’ ° 7°!” This difference 
is due to the less aggressive attitude of doctors in the 
United Kingdom towards these patients. 

Nissen fundoplication is an excellent operation for 
patients with gastro-oesophageal reflux that fails to 
respond to conservative treatment or presents with 
strictures or ulcerative oesophagitis and with 
apnoeic attacks. Complications, however, are not 
uncommon and occur most commonly in patients 
with reflux strictures or in debilitated children with 
mental retardation. Referral of these patients for 
operation is invariably delayed and earlier referral 
may have avoided many of the complications. 
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Əne hundred years ago 


“Good news for pregnant women’ 
The Lancet, 29 August, 1885 : 400 


Mr. Joun Brann has been letting his mind dwell on the case of women who have the misfortune to have to bear 
children in cold or temperate climates, as compared with their luckier sisters who have to discharge the 
same duty in the South of Europe or in Africa. He assumes that much of the difference is due to the mere 
difference of climate, the warm climate relaxing the tissues, and vice versa. Upon this basis he has 
constructed a box with a heating apparatus, in which he proposes to place the lower part of the woman in 
labour. The heat of this box, he thinks, will bring the woman, at least in the lower part of the body, to the 
advantageous position of her more southern sisters. Again, it appears that a lady at the last Exhibition in 
Paris, in the seventh or eighth month of pregnancy, went up in a captive balloon, and before they could 
descend accomplished the whole of labour, including the expulsion of the placenta. He attributes this not to 
the fright of the lady, but to the diminution of atmospheric pressure. He has therefore included in his 
invention a. provision for exhausting the box of air on the approach of a pain. The process of labour is to be 
watched through a window. Mr. Bland frankly tells us he is not a medical man. We might have guessed as 
much; otherwise he would not have troubled himself to spin such fine theories on a process which Providence 
has not made pleasant in any country, and which is not likely, we fear, to be much influenced one way or the 
other by his box. A much more effective way to test Mr. Bland’s benevolent views would be to hire a Turkish 
bath, and use it for first labours for a few months, or to engage a few captive balloons and place them at the 
service of the maternity hospitals!’ 
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SUMMARY A girl was seen by a psychiatrist for relentless rubbing of her eyes and difficult 
behaviour. A proper diagnosis of her sickness required an understanding of the cause of her 
physical stigmata, which disclosed a previously undescribed chromosome anomaly (partial 
trisomy 17p); her mental handicap and behavioural disorder, which were partly a function of 
parental despair; and the predicament of her father and other carrier relatives who were 
identified through this child. Explanation or alteration of each component of sickness was 


necessary to achieve beneficial change. 


So called medical models of the Management of 
patients are under pressure in child psychiatry and 
mental retardation clinics. The pressure comes 
partly from growing aspirations of professional 
colleagues in other disciplines and partly from a 
failure of psychiatrists to justify themselves as 
physicians. Taylor provided a model of sickness that 
allows for a holistic approach to psychiatric patients 
without neglecting the pre-eminently medical com- 
ponent of care of the sick, that of correct 
diagnosis.' * Diagnosis is not, however, confined to 
structural disease (things) but extends to illness (the 
way that the problem is experienced) and the 
predicament in which it is experienced and to which 
it gives rise. 

A small girl, aged 5, was sent by an ophthalmolo- 
gist to a psychiatrist because she persisted in rubbing 
her right eye with such severity that she risked 
corneal abrasion, infection, and amaurosis. 


Presentation 


The psychiatrist had not been told of the girl's 
startlingly abnormal appearance, her obvious men- 
tal retardation, or her grossly restricted and abnor- 
mal range of behaviour. This was potentially un- 
nerving to the psychiatrist. The parents’ under- 
Standing of the nuances of the language as an 
instrument of communication was impaired. They 
described how they were taking her to 12 different 
specialist clinics and also enjoyed many professional 
visitors to the home. The clinics offered a variety of 
advice that was often mutually incompatible. Local 


agencies had agreed among themselves that the 
mother had not come to terms with her child’s 
handicap or need for special care. 

Her parents were apparently healthy and non- 
consanguineous. Her mother was aged 25 at the 
time of the child’s birth and had had one previous 
pregnancy, leading to the birth of an apparently 
normal boy, now aged 8. During the mother’s 
pregnancy with the daughter retardation of in- 
trauterine growth was noted at 17 weeks (12 weeks’ 
size) and confirmed at 36 weeks by ultrasound scan 
(32 weeks’ size). At 37 weeks a lower segment 
caesarian Operation was performed because of the 
poor growth and oligohydramnios. Birthweight was 
2120 g, and her condition at birth was good, but she 
was obviously dysmorphic and was extensively 
investigated. Appropriate follow up care was given 
for a retarded child but no diagnosis was made. 

On examination at the age of 5 the girl was an 
unattractive, dysmorphic child with an unappealing 
behavioural repertoire. She had an unsteady gait, 
microcephaly, and microphthalmia among other 
minor abnormalities (Figs. 1 and 2 and Appendix). 
In her mother’s presence she displayed angry and 
anxious attachment with tantrums of temper and 
severe rubbing of her eyes if her wishes were not 
gratified. She did not smile and was irritable. 

Genetic and behavioural components to the 
predicament were present. These were initially 
denied by the parents, but by persistent domiciliary 
psychiatric nursing and brief inpatient treatment of 
behaviour the true nature of the family emerged for 
the first time. The father had relatives with similar 
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Fig. | 


Propositus at age 11 months. 


problems. Perhaps dimly aware of his genetic 
responsibility he took refuge in drinking binges and 
violence towards his wife: the marriage was break- 
ing down. The child’s maternal grandmother, more 
dependent than supportive, collapsed under stress 
into ‘attacking’. As a result the child’s mother had 
exhausted her parenting capacities and resources in 
dealing with her handicapped child. 


Investigation 


Among other investigations a referral back to the 
department of genetics was made itemising the 
reasons for postulating a possible chromosomal 
anomaly. Further analysis showed a partial trisomy 
17p with a tiny monosomy 7q. The father was found 





Fig. 2 


Propositus at age 5 years. 


to have a balanced translocation such that part of 
the short arm of chromosome 17 had become 
translocated to the long arm of chromosome 7 and 
presumably the tiny terminal portion of the long arm 
of chromosome 7 had transferred on to the stump of 
the short arm of 17. The girl had received the 
normal chromosome 17 and the chromosome 7 with 
the translocated part of 17p from her father. 
The girl’s brother also had a balanced transloca- 
tion (Fig. 3) as did the mother of the girl’s cousin, 
whose karyotype abnormality had been recognised 
at another hospital in another part of the country. 
This karyotype abnormality was identical to the 
girl’s. The girl’s cousin was seen at age 9. His 
phenotype was almost identical to that of the girl's 
except for the presence of a kyphosis (Appendix). 
He enjoyed the advantages of comfortable caring 
parenting, however, from a happy couple and, 
despite his developmental problems, including op- 
eration for an oesophageal stricture and generalised 


750 Higgs, Rivlin, and Taylor 


I NI) 

0 (e) O) (eo) é o N fe) a 
m 3 OOU Olel & O Oleslte tele te} LILI 
IV T + | 


oo) Balanced reci | translocation 


proca 
AEXY (7:17), 46XX+(7;17) 
Bi @ Unbalanced translocation 


LEXY or 46XX der (7) t (7:17) pat, mat 


A 


[© Normal karyotype 


Presumed unbalanced translocation 
LBXY or 46XX der (7) t(7;17) pat, mat . 





e Spontaneous abortion 


Fig. 3 The family tree of propositus. 


hypotonia, was without behavioural problems. In 
addition to these two affected children, a further 15 
members of the extended family have been identi- 
fied with a balanced translocation (Fig. 3). 

The clinical psychologist (ER) showed that at 43 
months’ old the girl had achieved a mental age 
equivalent to 18-8 months and an overall general 
quotient of 41 on the Griffiths Mental Development 
Scales with personal and social, hearing and speech, 
and eye and hand coordination scales particularly 
depressed. Results of a retest at 49 months were 
similar (mental age equivalent to 20-6 months and 
general quotient of 42). Her social age was equiva- 
lent to 1:94 years on the Vineland Social Maturity 
Scale. | 


Treatment 


After the‘initial therapeutic and diagnostic interview 
regular close contact was made by the community 
psychiatric nurse for a month before a brief admis- 
sion of mother and child for behavioural treatment. 

The psychologist conducted all the behavioural 
intervention. By a multiple baseline design of four 
experimental conditions, which were also video 
recorded, the rate of the girl’s eye poking behaviour 
was rated at intervals of one minute. The psycholo- 
gist, assisted by two nurse therapists, began an 
intensive training session with the girl and her 
mother. Modelling, role playing techniques, guided 
participation, and praise were shown for controlling 
the girl’s inappropriate behaviour. For example, if 
she rubbed or poked her eye she would be placed 
immediately in a corner of the room away from 
people, and arm splints would be put on her arms. 
They would be removed when her behaviour was 
appropriate. Positive reinforcement was offered— 


that is, verbal praise, hugging, and stroking of 
hair—for her appropriate responses—that is not 
poking her eye, playing, and relating more approp- 
tiately. After two and a half hours she showed that 
she could obey non-verbal commands such as 
gesture and was learning how to control her eye 
poking. The night staff were instructed to take four 
20 minute observation recordings of her eye poking 
throughout the night. 

Appropriate responses such as cooperative play 
and diminution of eye poking were concentrated on 
the second day. The girl’s mother was instructed to 
take regular counts of her eye poking when leaving 
hospital that night. The same treatment regimen 
continued on days 3 and 4 when .she was also 
rerated. The rate of her eye poking behaviour 
decreased to a minimum during treatment, and 
she showed evidence of more cooperative play 
behaviour. 

The treatment regimen was explained to the girl’s 
-headmistress using videotaped interactions between 
the girl and her mother on the final day of 
treatment. Liaison and support were also offered to 
her school. The psychologist provided weekly out- 
patient appointments for a month to monitor 
treatment and focus on other aspects of the girl’s 
inappropriate behaviour. Regular follow up for 17 
months showed no evidence of eye poking be- 
haviour and she continued to progress well at home 
and school. l 

After identification of the girls chromosomal 
abnormality and when the results of the parents 
were available, they were seen for joint consulta- 
tions between a child psychiatrist (JH).and the 
clinical geneticist to explain the findings to the 
family, to emphasise the need for investigation of 
the extended family, and for treatment for the 
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family. Results of this study will be reported 
separately. 


Discussion 


A newly described chromosomal aberration was 
seen in a girl who presented with self destructive 
behaviour. Medical persistence was required to 
complete the diagnosis, which will have profound 
implications for other members of her family. The 
behavioural treatment was useful in diminishing the 
self mutilation and could have been successful in a 
non-medical setting. Failure to make a complete 
medical and psychiatric appraisal of the child and 
her family, however, would have had serious con- 
sequences. 

A broadly psychotherapeutic approach: allowed 
the family to divulge its secrets and thus enabled the 
genetic diagnosis of the family in which 15 carriers of 
the translocation have been identified. Psychologi- 
cal test measures gave a rational basis to the 
diagnosis of mental retardation and made a level 
against which developmental advances, which her 
mother: is working towards, can be sensibly 
measured and hence rewarded. ' 

Psychological techniques required an appropri- 
ately supportive environment and trained nursing 
support for their best effectiveness in this particular 
predicament. The -existence of another affected 
member of the family with a similar chromosomal 
make up, temperament, and developmental delay 
but entirely different behaviour and life course 
provided an example of the interposition of the 
_, predicament between the disease and its expression 


~ ‘in behaviour. 


A child psychiatrist who retains the validity of the 
medical model yet is accustomed to experiencing 
severe chronic diffuse disorders at first hand on his 
wards and dealing with exhausted, angry parents is 
in a unique position to investigate and treat such 
cases, and ‘help his biotechnological colleagues. 
An alternative, all too often seen, is that profes- 
sional exasperation with the persistent abnormal 
behaviour becomes attributed to psychological 
problems of the parents or else is seen as being a 
function of the mental retardation syndrome. 

Child psychiatrists working in medical settings 
have the same rights and responsibilities for calling 
on the help of colleagues as any other consultants in 
the National Health Service without encumbering 
themselves with the paraphernalia of ‘a team.’ 
Proper and responsible referrals were made inter 


pares here to the patient’s benefit. Brief admission 
to facilities in hospital was essential. The behav- 
1oural disorder could be regarded as the central issue 
for treatment and investigation rather than as a 
distressing limitation on the acceptability of the 
child in inpatient settings. Sadly, current policy for 
the mentally handicapped is interpreted to mean 
that facilities in hospitals of this sort are less likely to 
be available. 

The medical diagnosis was of direct importance to 
carriers and potential cases; but it was also of 
profound psychotherapeutic value. It provided a 
rational explanation for what was otherwise a 
cruelly arcane fate and was a major step in coming 
to terms with it; it validated the medical consultation 
and inspired confidence and hope, and it enabled 
the mother to reconstruct the role that had been 
shaped for her both by her husband and by advisers. 
It was of almost no value as an explanation of the 
disorder for which the patient was actually referred. 
It is an important paradox in medicine that the 
proper exhibition of rational expertise may prove to 
be a most powerful psychotherapeutic manoeuvre. 


Appendix 


A series of abnormalities was noted in both chil- 
dren. Factal features were hypotelorism, ptosis, thin 
narrow face, minor epicanthal folds, long straight 
eyelashes, thin eyebrows, hair extending in front of 
the ears, prominent root of the nose, columella 
extending below alae nasae, mild mid face hypopla- 
sia, everted lower lip, a tendency to protrude the 
tongue, prominent simple ears, and webbed neck. 
Both subjects showed general muscle hypotonia 
with a stiff gait and arms and legs held straight. They 
had short incurved fifth fingers, a primitive palmar 
crease, and proximally placed fifth toes. 


We thank Dr Dian Donnai, consultant clinical geneticist, St Mary’s 
Hospital, Manchester, for her help with this family and paper. 
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Interstitial nephritis of acute onset 


O KOSKIMIES AND C HOLMBERG 


Children’s Hospital, University of Helsinki, Finland 


SUMMARY Interstitial nephritis was diagnosed at renal biopsy in 10 previously healthy children. 
All had identical clinical symptoms: anaemia, raised sedimentation rate, low glomerular filtration 
rate, protein and leucocytes in the urine, but no bacteria; nine also had glycosuria. Six of the 
children had a history of recent ingestion of drugs or a serologically proved infection, or both. 
One child later developed uveitis. After the acute phase all made at least partial recovery, but 
after a mean follow up of two years and eight months only four were without any signs of disease, 
three had equivocal findings, two definite renal disease, and one renal failure. Interstitial 
nephritis, therefore, seems to be a clinical entity often occurring without known cause or 
triggering factor, its prognosis is variable, and some patients may develop chronic renal failure. 


Interstitial nephritis is characterised histologically 
by the presence of predominantly mononuclear cells 
in the interstitium of the kidney, tubular injury, and 
the absence of, or minimal, glomerular alterations. 
It can be subdivided into an acute form character- 
ised by oedema and a chronic form with scarring and 
more widespread damage.' The clinical picture of 
interstitial nephritis of acute onset is non-specific 
and includes symptoms such as fatigue, fever, 
pallor, loss of weight, and renal failure. The main 
urinary findings are proteinuria, an increased 
number of cells, glycosuria, and often additional 
signs of tubular dysfunction. + 

Although the symptoms may resemble glomeru- 
lonephritis, pyelonephritis, or acute tubular necrosis, 
the clinical and laboratory findings tend to be 
characteristic enough to lead to a diagnosis of 
interstitial nephritis, which can then be verified at 
renal biopsy. As the aetiology, the precise clinical 
picture, and the long term prognosis of interstitial 
nephritis of acute onset are undefined we report our 
clinical experience with 10 children, who were 
followed up for a mean of two years and eight 
months. 


Patients and methods 


Between 1968 and 1980 14 children with interstitial 
nephritis, diagnosed at renal biopsy, were seen at 
our hospital. This does not include children with 
nephronophthisis. Two of the children had rheuma- 
toid arthritis and one familial nephritis of undefined 
type, and as the onset of nephritis was not acute 
these patients were excluded from our study. A boy 
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was also excluded who was a member of a previously 
reported family of four members suffering from 
severe poisoning caused by the mushroom Cortinar- 
ius speciosissimus.” Ten children had acute onset of 
clinical symptoms, and examination of renal biopsy 
specimens showed interstitial inflammation of the 
kidney (interstitial infiltrate and predominantly 
mononuclear cells accompanied by oedema and, in 
most fibrosis, tubular damage, and absence of or 
minimal glomerular alterations). We report on the 
clinical picture and outcome of these 10 children. Six 
of the children were girls and four boys. The 
youngest was 6 years of age, and the others were 
between 10 and 15 at the onset of symptoms. 

None of the children had a known pre-existing 
autoimmune, metabolic, or renal disease or any 
fluid or electrolyte disturbances before the onset of 
symptoms. All were admitted to hospital for inves- 
tigations, including urography, renal biopsy, 
measurements of glomerular filtration rates (clear- 
ance of endogenous creatinine and, after 1980, of 
chromium labelled edetic acid), and urine analysis. 
Bacterial infection of the urinary tract was excluded 
by taking at least five cultures of urine (dipslide, 
Uricult), and in seven children a suprapubic aspira- 
tion of the bladder was performed. At least one 
sample from every child (the suprapubic aspirate if 
available) was cultured anaerobically and on blood 
or chocolate agar plates. 

For each patient the antistreptolysin O titre, 
serological studies—for example, for staphylococcal 
and yersinia infections—and screening of paired 
serum sample, for antibodies against the herpes 
group and the prevalent respiratory viruses and 


Table 1 


Interstitial nephritis of acute onset 753 


Clinical course of 10 children with interstitial nephritis of acute onset 
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Case Sex Age At onset of disease Follow up Later 
No (years) (months) 
Duration Blood Highest Glomerular Glomerular Treatment and recorded abnormal findings’ 
of disease pressure serum filtration rate filtration 
before (mmHg) creatinine (mliminil-73 m`) rate (months 
admission (umol/l) from onset) 
(months) 
l M 6 l 115/95 10] Not done 14 Not done No treatment, recovery 
2 M 10 1-3 140/110 91 67 34 Not done Nọ treatment, recovery 
3 F 13 ()-3 115/75 134 49 52 108 (3) Sulphonamide or nitrofurantoin for 
24 months, uveitis 
4 F l4 | 170/130 1126 9 24 96 (33) Glucocorticoids for 10 months, 
antihypertensives 
5 M 14 0-5 140/100 144 49 28 120 (9) No treatment, sinus bradycardia 
6 F 14 iD 115/70 360 30 30 126 (32) No treatment, recovery 
7 F 15 2:5 120/80 106 50 67 108 (12), Sulphonamide or nitrofurantoin for 10 months, 
23 (53), later glucocorticoids, renal transplant 
dialysis 
(67) 
8 F IS 2 125/85 405 20 14 Ol (14) Sulphonamide for one month. low serum 
IgA antibody 
9 M 15 4 120/80 400 40) 9 78 (9) Sulphonamide for six months, proteinuria, 
hacmaturia 
10 F 15 0-7 140/90 259 29 46 125 (46) No treatment, recovery 


“Deviation from normal in growth, blood pressure. serum creatinine value. urine analysis. or other sign. Conversion: SI to traditional units Creatinine: 


1 pmoV/I~+0-0113 mg/100 ml. 


enteroviruses were made. In most patients anti- 
hyaluronidase and antideoxyribonuclease B titres 
were obtained in the search for streptococcal infec- 
tion. Mononucleosis, salmonella, and brucella infec- 
tions were excluded. 

Renal biopsy specimens were examined by light 
microscopy, and immunofluorescence studies were 
performed by standard methods. 

The children were followed up at the renal 
outpatient clinic, and measurements of glomerular 
filtration rates were taken as shown in Table 1. 


Results 


Clinical and laboratory data at presentation. All the 
children had previously been healthy. Their symp- 
toms, fatigue, fever, anorexia, and gastrointestinal 
problems had developed within a few days. As these 
were non-specific renal disease was not suspected 
immediately, and therefore some patients were 
initially treated symptomatically. In some instances 
antibiotics were prescribed without a definite di- 
agnosis. Details of the antibiotic treatment are given 
below. 

On admission four children had hypertension. 
Erythrocyte sedimentation rate was raised in all, 
haemoglobin concentration was low, and both 
serum protein and creatinine concentrations tended 
to be high (Table 2). All had moderate proteinuria 
and pyuria (<1 g/l), and nine had glycosuria. 
Generalised aminoaciduria was found during the 
acute phase in all five children in whom it was 


Table 2 Laboratory findings at presentation for 10 

children with interstitial nephritis of acute onset 

ee ee 
No of patients 





Erythrocyte sedimentation rate >50 mm/h 10) 


Haemoglobin concentration <120 g/l 10) 
Serum: 
Creatinine concentration >88 umol/! 9 
Protein concentration >75 g/l 9 
IgG antibody concentration increased 8 
Urine: 
Proteinuria (>4 mg/h/m*) 10 
Pyuria (> 10 cells/0-9 mm°) 10 
Glycosuria 9 
Haematuria (>6 cells/0-9 mm?) 6 





Conversion: SI to traditional units—Creatinine: 1 umol/l=0-0113 mg 100 mi, 


studied; and bicarbonate wasting, defined as a 
urinary pH greater than 6 with a serum bicarbonate 
concentration below 20 mmol/l, was seen in all four 
children in whom these data were available. 

Intravenous urography showed bilaterally en- 
larged swollen, but otherwise normal, kidneys; 
kidney length was above the standard deviation 
calculated from the mean for body size,° and in two 
children it exceeded two times the standard devia- 
tion above the mean. Glomerular filtration rate was 
low in all nine children in whom it was measured 
(Table 1), and serum creatinine concentration was 
raised in the tenth child. 

By light microscopy interstitial renal inflamma- 
tion was noted in all children and was accompanied 
by tubular damage or an increase in interstitial 
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fibrous tissue, or both, in eight. Immunofluor- 
escence studies were not performed in four children 
and were completely negative in three others. In two 
children (cases 7 and 10, Table 1) intratubular 
material was stained by anti-B8-1-C and Ig G anti- 
body and in another child (case 6) the tubular 
basement membrane was stained by antifibrin and 
interstitial plasma cells by IgA antibody. In all 
children studied the glomeruli were never stained. 


Possible aetiology. A thorough record of drug 
ingestion or poisoning was taken (Table 3). One 
child had been prescribed an anthelmintic drug 
(piperazine hydrate) 30 days before diagnosis, and 
he had also had a recent serologically proved 
streptococcal infection. Four children had been 
treated with antibiotics three to 16 days after onset 
of the symptoms, for a suspected but not proved 
bacterial infection of the upper respiratory tract. 
Two of these children received ampicillin, one 
penicillin, and one penicillin plus a tetanus toxoid 
booster. The interval between the start of the 
antibiotic treatment and the diagnosis of interstitial 
nephritis was 14 days in one of the children and 30 
days in the three others. Retrospectively, it was 
impossible to determine whether the interstitial 
renal inflammation was present at the onset of the 
clinical symptoms or caused by or aggravated by the 
antibiotic treatment. 

Three children had recently had a serologically 
proved infection (Table 3). An additional child (case 
2) had a positive culture of -haemolytic streptococ- 
cus in the throat. None of these 10 patients had 
positive autoimmune serology as seen by antinuclear 
antibody, lupus erythematosus cell phenomenon, or 
rheumatoid factor. 


Treatment. Five children received no treatment. 
One child (case 4, Table 1) received methylpredni- 
solone (4 mg/kg/day for seven days) at onset 
followed by oral prednisone every second day 


Table 3 Possible aetiology in 10 children with interstitial 
nephritis of acute onset 


Aetiological factors No of patients 


(case no) 








Drugs within one month before onset of symptoms 
(piperazine hydrate) 1 (1) 

Drugs after presentation of symptoms 
(penicillins) 4 (2, 4. 7, and 8) 


Signs of recent infection*: 


Streptococcus 1 (1) 
Yersinia enterocolitica 1 (4) 
Combined influenza virus, adenovirus, and rotavirus 1 (5) 


* 2Twofold increase in antibody titre. 


(1 mg/kg for a week, 0-5 mg/kg for a month, with 
subsequent reduction of the dose during eight 
months). Another child (case 7, Table 1) received 
chemotherapy first and as the symptoms worsened 
during the next two years received prednisone 
(0-75 mg/kg every second day for one month then 
10-20 mg every second day). The three other 
children (cases 3, 8, and 9) were given chemothera- 
peutic agents (sulphafurazol 0-1 g/kg/day or nitro- 
furantoin 3 mg/kg/day) for half to two years even 
though their urine analysis did not show any 
bacterial growth. 


Clinical and laboratory outcome. All children except 
one (case 7, Table 1) became free of symptoms 
during a follow up period of nine to 67 months 
(mean two years and eight months), and in most the 
laboratory values returned to normal. At the end of 
follow up the serum creatinine concentrations of 
nine of the 10 children were normal. Glomerular 
filtration rate was within normal limits in five; 
moderately decreased (>60 ml/min/1-73 m?) in 
two; and steadily declined to end stage renal failure 
in only one (case 7). In two children (cases 1 and 2) 
glomerular filtration rate was not measured at the 
end of follow up; their physical examination, serum 
creatinine concentration, erythrocyte sedimentation 
rate, haemoglobin concentration, and urine were 
normal. 

Four of the 10 children made a complete recov- 
ery; all symptoms of renal disease resolved and 
growth, development, blood pressure, urine analy- 
sis, and serum creatinine concentration were 
normal. One child (case 5) had normal urine and 
glomerular filtration rate but had sinus bradycardia, 
one (case 3) had chronic uveitis without signs of 
renal disease, one (case 9) proteinuria (<1 g/day) 
and microscopic haematuria, one (case 8) reduced 
glomerular filtration rate, and one (case 4) normal 
urine and glomerular filtration rate but arterial 
hypertension. The tenth child (case 7), a 15 year old 
girl, developed hypertension and end stage renal 
failure. Subsequently, she was given haemodialysis 
and later received successfully a renal transplant. 


Discussion 


Interstitial nephritis of acute onset is a rare renal 
disorder in childhood. The symptoms are non- 
specific, and it can be diagnosed readily only when 
the disease is sufficiently severe to warrant a renal 
biopsy. Mild or subclinical episodes probably re- 
main undiagnosed, and the true number of occurr- 
ences is difficult to estimate. 

The clinical picture of our patients was uniform 
with low grade fever, anaemia, and increased 


erythrocyte sedimentation rate and serum creatinine 
and protein concentrations. Leucocytes and glucose, 
bet no bacteria, were present in the urine. Possible 
causative or associated factors did not influence the 
symptoms in any way; the clinical manifestations 
were identical after recent streptococcal, yersinia, or 
viral infections or after ingestion of drugs, any of 
which could have been aetiological factors. The 
uriformity of the clinical presentation in our study 
ard its similarity to earlier reports** suggest that 
inzerstitial nephritis of acute onset is a clinical 
syndrome caused by a variety of factors. 

In certain subjects a genetically determined im- 
maunological reactivity may be the primary determi- 
nant,.and a variety of stimuli may trigger an 
imflammatory reaction within the parenchyma of the 
kadney in such subjects. The fact that uveitis is such 
a common associated manifestation,’ although we 
fcund it in only one patient, further supports the 
icea of a primary immunological deviation of 
patients with interstitial nephritis of acute onset. 

Ellis et al found a recent streptococcal infection to 
b2 the causative factor in most of their patients.* We 
could not, however, confirm this in our study; only 
one child had a raised antistreptolysin O titre, 
indicating a recent streptococcal infection, and 
extensive investigation excluded this as an aetiolo- 
g.cal factor in the other children. 

Different modes of treatment have included 
symptomatic treatment, chemotherapy, and treat- 
ment with glucocorticoids.* * ® Our patients with the 
least severe symptoms received no treatment, and 
cur most severely affected patient was given gluco- 
corticoids, which relieved her clinical symptoms but 
kad no effect on renal state, although other reports 
Fave claimed a favourable effect on renal 
fanction.? * ® 

The prognosis of interstitial nephritis in childhood 
B often considered to be favourable. All the patients 
reported by Ellis et aP and Burghard* were without 
clinical symptoms after a follow up of 1-5-10 years 
and had normal renal function. In contrast, only 
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four of our 10 patients could be considered to have 
made a total recovery after a mean follow up time-of 
two years and eight months when strict criteria were 
applied. This indicates that in certain subjects 
nephritis may be a severe disease and even progress 
to end stage renal failure. 

In conclusion interstitial nephritis is a rare syn- 
drome in childhood, but paediatricians should be 
aware of it and suspect it clinically if signs of tubular 
dysfunction are present. Diagnosis may then be 
verified at renal biopsy. Although most patients 
recover completely, some may have a prolonged 
disease, and a few may develop chronic renal 
failure. 


The Sigrid Jusélius Foundation provided financial support. 
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Concentrations of lead in maternal blood, cord blood, 
and breast milk 
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SUMMARY Lead concentrations in maternal blood, umbilical cord blood, and breast milk from 
114 women who were not occupationally exposed to lead were determined by graphite atomic 
absorption spectrophotometry. The mean concentrations of lead in maternal blood, umbilical 
cord blood and breast milk were 0-7, 0-55, and 0-23 umol/l, respectively. A significant correlation 
was observed between maternal and umbilical cord blood (r=0-63). A lower correlation was 
noted between maternal blood and breast milk (r=0-29). These results suggest that lead freely 
crosses the placental barrier from mother to fetus and the transfer of this heavy metal from 
maternal tissues to breast milk is possible, but the metabolic mechanisms are more complicated. 
In addition, a longitudinal study was conducted of concentrations of lead in breast milk in nine 
lactating women. Results suggested no significant change in the content of lead in breast milk 


during early lactation. 


The toxicology of lead has been well studied. The 
contention that excessive absorption of lead in 
pregnant women may pose a danger to the fetus has 
also been examined.' Infants and children are 
particularly susceptible to the toxicity of lead 
because of their developing central nervous system, 
small body size, higher rate of absorption, and 
tendency to put objects into their mouths.” Lead 
also has a higher affinity for fetal haemoglobin.” 
There is growing concern that in infants and young 
children excessive exposure to lead may result in 
subtle neurological damage, which may manifest as 
impaired learning ability, fine motor dysfunction, 
lack of sensory perception, and other psychological 
effects.” 

Reports suggest that during lactation mobilisation 
of bone calcium occurs and as lead is known to 
interact with calcium, it may also be mobilised.” Ryu 
et al showed that lead concentrations in maternal 
blood increase during lactation. These findings 
suggest that the mobilisation of lead in the maternal 
tissue may pose a health risk to young infants, 
particularly as breast feeding is actively encouraged. 

The objectives of this study were to examine the 
metabolism of lead from the perinatal mother to the 
newborn and the concentrations of lead in the breast 
milk that may pose a health risk to infants by being 
breast fed. 
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Subjects and methods 


Maternal blood samples from 114 women were 
obtained by venepuncture within 30 minutes after 
delivery at an urban maternity hospital in Kuala 
Lumpur, Malaysia, during February 1983 to May 
1984. Samples of umbilical cord blood were col- 
lected at delivery. Each mother was interviewed by 
the nursing staff using a standard questionnaire to 
collect pertinent information—namely, age, race, 
residence, occupation, and smoking and drinking 
habits. 

Samples of breast milk were collected on days 3-5 
after delivery. Precautions were taken where poss- 
ible to prevent contamination: the area around the 
nipple was cleaned with water before the milk was 
expressed, the first few drops were discarded, and 
only the midstream flow was collected in acid wash 
lead free polystyrene tubes. All samples were sealed 
immediately before they were transported to the 
laboratory. To minimise the risk of contamination 
from unsuspected sources collection kits for blood 
and milk were prepared in large numbers and 
supplied to the maternity hospital in batches when 
requested. 

Nine mothers who were breast feeding and had 
had normal deliveries at a maternity hospital in 
Singapore volunteered to participate in the longitu- 
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dinal study of the content of lead in breast milk 
during the perinatal period. The protocol was 
explained to each mother in detail. Samples of 
breast milk (4 ml) were collected from each subject 
three, seven, 10, 14, and 20 days and one month 
postpartum. To obtain a more representative 
sample of milk subjects were instructed to collect 
the sample during a morning feed (about 9.00 -10.00 
am). Samples were frozen immediately and stored 
until analysed. 


Analysis of lead in blood and breast milk. Analysis of 
lead was carried out with a Pye-Unicam SP-9 
graphite furnace atomic absorption spectrophoto- 
meter at the Department of Social Medicine and 
Public Health, which is a collaborating laboratory 
with the National External Quality Assessment 
Scheme in the United Kingdom. The degree of 
precision of the analysis of lead in blood over the 
concentration range ()-05—0-48 umol/I is within 0-02 
umol/l. Generally, the analysis was carried out in 
triplicate, and samples were usually analysed within 
three days or, if necessary, stored at —4°C. The 
detailed analytical procedures were as reported 
previously.’ 

Samples of milk were diluted 10 fold with double 
distilled water and 10 ul aliquots were analysed 
directly by graphite AAS by the method shown in 
Table 1. 

The wavelength used throughout the study was 
283-5 nm, the sample size 10 ul, and the lamp 
current 7 mA. The lead absorbance signal, corrected 
for a blank reagent, was compared with values from 
a standard curve. This standard curve was prepared 
daily by the methods of addition. Standards were 
linear from 0-02 umol/l to 7-2 umol/l. We consist- 
ently obtained greater than 98% recovery. Precision 
was determined by measuring the daily percentage 
variation of absorbance of a fresh sample of milk. 
The coefficient of variation seldom exceeded 5%. 
Based on criteria proposed by Currie the limit of 
detection of this method was 7 nmol/l. Interbatch 
analytical stability was assessed by a 0-19 umol/l 
standard. Over a period of 10 months the variation 
was 4-8%. Internal quality control for accuracy was 
checked by an analysis of a bovine liver standard 
from the United States of America National Bureau 














Table 1 Analysis of milk samples 

Atomisation Temperature (C) Time (seconds) 
Drying 120 20 

Ashing | 300 30 

Ashing 2 700 3 


Atomisation 2150 4 





of Standard. The value (SD) obtained from this 
laboratory was 0-35 (0-04) ug/g for a sample certified 
to contain 0-34 (0-01) ug/g. 


Results 


Blood lead concentrations in mothers and infants. 
Table 2 shows the mean and range of lead concen- 
trations for maternal blood, umbilical cord blood, 
and breast milk. Figure 1 shows the relation 
between maternal and umbilical cord blood. The 
scattergram suggests a direct correlation between 
the two variables, giving a significant coefficient of 
correlation (r=0-63, P<0-001). There was a clear 
indication of the decrease of blood lead concentra- 
tion from mother to the infant. A less significant 
correlation was observed (r=0-29, P<0-01) for the 
relation between maternal blood and breast milk 
(Fie. 2). 


Table 2 Lead concentrations (mol/l) for maternal blood, 
umbilical cord blood, and breast milk (n=114) 





Sample Mean (SD) Range 
Maternal blood 0-73 (0-2) 0-36-1-15 
Cord blood 0-55 (0-15) ():24-1-23 


Breast milk 0-23 (0-06) 0-12-0-51 


Conversion: SI to traditional units—Lead: | umol/I=20-8 ug/100 ml. 


1:50 


Cord blood 
ò 
O 


0-50 





0-50 
Maternal blood 


1:00 


Fig. 1. Correlation of lead concentration (pmol/l) in 
maternal and umbilical cord blood (n=114, r=0-63 
(P<0-001), y=4-02 + 0-55x). Conversion: SI to traditional 
units—Lead: I uwmol/l=20-8 ug/100 ml. 
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Table 3 Lead concentrations (mol/l) in breast milk during lactation 








Days postpartum Case no 
I 2 3 4 5 6 7 8 9 

3 0-15 0-21 0-21 025 0-18 0-26 0-22 6-21 0-18 
7 0-13 0-18 0-23 0-23 0-25 0-30 0-23 0-18 
10 0-18 0-25 0-18 0-19 0-16 0:24 0-21 * O21 0-22 
14 0-12 0-23 0-19 0:22 0-21 0-23 0-31 0-16 0-21 
20 0-17 0-24 0-22 0-23 0-18 0-21 0-26 0-18 0-24 
>30 0-16 0-20 0-20 0-25 0-23 0-24 0-23 0-16 0-23 





Breast milk 





0-50 
Maternal blood 


1-00 


Fig.2. Correlation of lead concentration (umoll/l) in 
maternal blood and breast milk (n= 114, r=0-29 (P<0-01), 
y=3-72 + 0-13x). Conversion: SI to traditional units— 
Lead: 1 pmol/l=20-8 pg/100 mi. 


Lead content of perinatal milk. A total of 53 samples 
of milk were obtained from nine lactating mothers 
(Table 3). The mean lead concentration in the 
breast milk of these mothers (0-21 pmol/l) was 
slightly lower than that obtained from the 114 
samples from Malaysia (0-23 pmol/l). 

A two way analysis of variance on the eight 
subjects with complete data showed that the lead 
concentrations in breast milk did not vary signifi- 
cantly from three days to over one month postpar- 
tum (F=0-16, NS). There was, however, a signifi- 
cant difference in the content of lead in the milk 
among the eight perinatal mothers (F=7-29, 
P<0-001). ; 


Discussion 


The reported range of blood lead concentrations in 
occupationally unexposed populations varies from 
0-48 umol to 1-2 wmol/l. The concentrations found 
in the 114 mothers in our study also fell within this 
range. As all our subjects were residents of an urban 
setting with similar water supplies and none had any 
history of occupational exposure or consumption of 


liquor or cigarettes, or both, the blood lead concen- 
trations could be considered to be typical for an 
urban community in Malaysia. 

The mean lead concentration of umbilical cord 
blood that we found was higher than the 0-29 pmol/l 
observed during winter and 0-34 pmol/l in summer 
by Rabinowitz and Needleman in Boston? and the 
0-4 umol observed by Tsuchiya et al in Japan. !® The 
higher concentrations found among the Malaysian 
samples could be due to different levels of exposure 
to dust as Malaysia is known to have high concentra- 
tions of lead in the air.'! In addition, climatic 
conditions are important. Reports have suggested 
seasonal variations in the absorption of lead in the 
blood; a dry summer may increase the exposure to 
lead.’ ” It is not surprising, therefore, that samples 
collected from a warm tropical climate, like 
Malaysia, showed higher values than samples from 
temperate countries. 

A large range of lead concentrations in milk have 
been recorded. Murthy and Rhea reported a mean 
concentration of 0-58 pmol/l? and Walker reported 
26 parts per billion (0-13 pmol/l).'* The lowest 
concentration recorded has been 0-01 pmol/l, re- 
ported by Kovar et al and the highest value 85 
parts per billion (0-41 pmol/l).!© The mean lead 
concentration found in this study was slightly higher 
than the 0-14 pmol/l reported by Rockway et al." 

Ryu et al showed that maternal blood lead 
concentrations increased during lactation. This 
observation together with Barltrop’s study, suggest 
that lead may be released from the skeleton during 
lactation.” We found no significant changes in the 
lead content of breast milk during one’ month. The 
release of lead from the bone may be of no 
significance to the mechanism of lactation. 

Most studies cited confine their measurements to 
the relation between maternal and umbilical cord 
blood.° 1 * Zarembski et af showed that there was 
a significant correlation between lead in neonates 
and mothers (r=0-8).'? Rockway examined 39 sets 
of hair, milk, and blood samples and showed no 
relation among these three variables.” Our study 
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may be the first to examine the relation among 
maternal blood, umbilical cord blood, and breast 
milk. The results show a close correlation between 
fetal cord blood and maternal venous blood 
(r=0-63, P<0-001). This confirms that lead freely 
crosses the human placenta. The relation between 
maternal blood and breast milk, however, (r=0-29, 
P<0-01) indicates that the mechanism of lactation IS 
more complicated than the passage of this heavy 
metal across the placenta. 

Various studies of lead concentrations in human 
milk have reported relatively low concen- 
trations," ' and our findings were consistent with 
this overall picture. Calculation of the intake of lead 
for the group of infants fed breast milk only was 
based on the recommendation of Houston et al.” 
The estimated intake of lead for the infants included 
in this study was below the tolerable concentrations 
proposed by Mahaffey.” 

The potential effect of the transfer of lead from 
mother to young infant, however, cannot be dis- 
counted. The importance of the quantities trans- 
ferred to the infants remains unknown. Our results 
indicate that the placenta offers no noticeable 
barrier to this transfer. A possible potential health 
risk could arise from mothers with high blood lead 
concentrations transferring lead to the suckling 
infants through breast milk in addition to that 
already transported through the placenta. 


We thank the subjects studied for their co-operation, Dr Z Domala 
and Misses B L Lee, L H Chua, and P C Lim for their technical 
help. This study was supported in part by CMB2/79 from the 
National University of Singapore. 
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Short reports 


Severe handicap in spina bifida: no bar to intermittent 


self catheterisation 


R O ROBINSON, M COCKRAM, AND M STRODE 


Chailey Heritage, Chailey, Sussex 





SUMMARY The practicability of introducing clean 
intermittent self catheterisation to 24 severely 
handicapped children with spina bifida was studied. 
Twenty one children achieved complete or nearly 
complete continence, which was sustained success- 
fully in 14. The difficulties they overcame and the 
reasons for failure are analysed. 





Intermittent self catheterisation represents a major 
advance towards the acquisition of continence in a 
child with a neuropathic bladder. In a recent 
controlled study 60% of children using this tech- 
nique became totally continent.' The predominant 
cause of childhood neuropathic bladder is myelo- 
meningocele. Many children with neuropathic blad- 
der are severely physically handicapped, some are 
also severely mentally handicapped. Whether inter- 
mittent self catheterisation is a useful or realistic 
method of management in the more severely handi- 
capped child has not been discussed. We report our 
experience with 24 children with spina bifida who 
had appreciable physical and, in some cases mental, 
handicap. 


Subjects and methods 


Thirteen boys and 11 girls with spina bifida were 
studied. Their ages ranged from 5 to 17 (mean 15-1 
years). All started intermittent self catheterisation 
after the technique had been explained and urody- 
namic studies performed (Dr H Saxton, Guy’s 
Hospital); their cooperation had been offered will- 
ingly. Three other children did not start intermittent 
self catheterisation due to the results of urodynamic 
studies. One child, who was difficult to catheterise., 
had a urethrovaginal fistula; one boy with urethral 
sensation declined to go further; and the third child 
had sufficiently severe incontinence due to weakness 
of the sphincter to preclude catheterisation. These 
three children are not included in our analysis. 
In addition to the children who had already 
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undergone urinary diversion 10 children were not 
submitted for urodynamic studies. Four had already 
had extensive transurethral resection of the neck of 
the bladder, two were of very low intelligence, 
two had had severe hydronephrosis with renal 
failure and were managed satisfactorily with an 
indwelling catheter, one was managing well using a 
sheath, and one had a severe spinal deformity. 

Most of the children in the study had high spina 
bifida lesions. Only two had hip and quadriceps 
function that allowed unaided walking. Thirteen had 
flaccid paraplegia, and the remainder had reduced 
hip power in one or both hips. Nine boys and four 
girls were ambulant in calipers. The remainder were 
in wheelchairs, but all were able to transfer on to the 
toilet. Thirteen children had severe spinal deform- 
ity, in most either severe kyphos or kyphoscoliosis. 
Three had a mild cerebellar ataxia of the hands, and 
one had mild hemiplegia. Four girls had hip 
contractures allowing only limited abduction of the 
hip. 

Twelve children had a full scale IQ within the 
normal range, but 11 had a full scale IQ between 51 
and 70. One child had a full scale IQ of 40. Nine 
children had clinical evidence of poor coordination 
of eyes and hands, and 11 had a measured perform- 
ance IQ of less than 70. 

The training of the children was largely supervised 
by a female nursing sister (MC) who also trained 
several other nursing and care staff to assure 
continuity of supervision. The boys passed the 
catheter under direct vision, either in the standing 
position or sitting on the toilet or in the wheelchair. 
The girls were trained to use whichever technique 
seemed most appropriate. For most a touch tech- 
nique was used whereby the finger of one hand in 
the vagina was used to direct the catheter held in the 
other hand towards the urethral orifice. A mirror 
was used by some to help insertion. 

Initially the children were trained to catheterise 
themselves two hourly; if dryness was then achieved 
the rate was reduced to not more than three hourly. 
If dryness was not achieved by catheterisation alone 


the child was offered the additional aid of either 
oxybutynin (5-10 mg three times daily) if the 
capacity of the bladder was reduced by detrusor 
hyperreflexia or ephedrine (those less than 12 years 
given 2-5 mg/kg/day; those older than 12 given 30 
mg three times daily) if the capacity of the bladder 
was reduced by weakness of the sphincter. 

At least three times a year specimens of urine 
(clean catch before and clean catheter specimens 
after intermittent catheterisation) were taken for 
microscopy and culture. Children took a two month 
course of prophylactic Septrin while learning the 
technique. All but two of the children had been in 
our care for more than two years before being 
introduced to the technique. During that time five 
children had had one symptomatic urinary tract 
infection each. 


Results 


The children were followed up for a mean of 2-2 
years (range 0-5—4-9 years). Seven children became 
completely dry with intermittent catheterisation 
alone. Two children had occasional dampness, 
which they preferred to manage with a pad inside 
pants rather than by taking drugs. Complete conti- 
nence was achieved by addition of drugs in a further 
five children (three treated with oxybutynin, one 
with ephedrine, and one with both). Seven were 
satisfactorily dry with drugs but occasionally damp 
for various reasons (four treated with oxybutynin, 
one with ephedrine, and 2 with both). Thus com- 
plete or near complete continence was achieved in 
21 children (87:5%). 

All boys except one acquired the technique within 
a week. The girls took longer to achieve consistent 
success, usually three to four weeks, though one 
girl who persevered despite severe difficulty in 
abducting her hips needed three months to finally 
achieve this. 

Three children failed to become dry. One boy had 
had a previous resection of the neck of the bladder. 
He later became dry with an implant of an artificial 
sphincter. Another boy who had a tight external 
sphincter experienced urethral swelling on catheteri- 
sation. A third boy was initially successful without 
drugs but after subsequent dampness became dis- 
couraged and declined the offer of drugs, reverting 
to the use of a sheath. 

In the period of follow up only two children had 
symptomatic urinary tract infections (one of them 
twice). 

Fourteen of the 21 children in whom acceptable 
continence was achieved continued self catheterising 
successfully. Technical success was not sustained in 
the remaining seven for various reasons. One boy 
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who achieved dryness while taking ephedrine subse- 
quently remained dry with self expression alone. 
Another boy temporarily stopped catheterisation as 
he underwent spinal fusion (he intends to continue 
after mobilisation). Catheterisation cannot be re- 
garded as having failed in these two children. 
Dryness was not sustained in two children with 
severe kyphoscoliosis despite good motivation 
because of the physical problem alone. One boy 
remained dry for a year with additional oxybutynin 
but then became damp despite an adequate tech- 
nique and lack of infection. He recently had an 
artificial sphincter implanted. Two boys lacked 
motivation to continue. In one, with a full scale IQ 
of 75, this was associated with an ostensible inability 
to learn to tell the time and act when his next 
catheterisation was due. The other boy, with a full 
scale IQ of 65, came from a disturbed home 
background, which was thought to be responsible 
for the lack of motivation. 

The 13 children who continued to catheterise 
successfully overcame several difficulties. Full scale 
IQ's range from 40 to 92; seven children had a full 
scale IQ of <70. Nine children had evidence of 
difficulties with coordination of eyes and hands. 
Three girls had limited abduction of the hip, one of 
whom catheterised successfully while wearing full 
leg calipers with a pelvic band: she had initially 
acquired the technique using a bar between her 
knees. Eleven children had major spinal curvature, 
and two were undergoing spinal fusion. The curva- 
tures, however, were either major kyphosis or 
lordosis without appreciable scoliotic element. Eight 
were mobile only in wheelchairs. Menstruation 
constituted an additional difficulty with the girls but 
did not cause any girl to stop catheterisation. 


Discussion 


A technical success rate of 87-5% and a continuing 
success rate of 58% compares favourably with the 
experience of others. A low IQ and severe physical 
or neurological handicap is no bar to achieving 
continuing success. Failure is associated in some 
with anatomical difficulty, either of the bladder or 
spine. Scoliosis sufficiently severe to need propping 
up with one hand to maintain sitting balance may be 
difficult to overcome, as may secondary pelvic 
rotation causing posterior displacement of the 
female urethra. In others failure may be due to poor 
motivation rather than low IQ or structural abnor- 
mality. 

Motivation was acquired mainly as a result of two 
factors. A desire to achieve maximal independence 
without the continued need for extraneous appar- 
atus was a powerful factor in some. As all the 
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children attended the same hospital school, once 
continence had been acquired by a few a competi- 
tive spirit developed in others. In some, particularly 
those who found the technique difficult to start with, 
success was due in part to the advice and support of 
their peers. 

Poor motivation was due mainly to the interven- 
tion of other factors. One boy could not bring 
himself to trust fully the technique, having acquired 
dryness when using a sheath. In the others lack of 
success was attributable to a continued need to show 
dependency or, less passively, wetness was used as a 
weapon in an already disturbed family. 

Intermittent catheterisation can therefore be suc- 
cessfully achieved by children with moderate mental 
handicap even if there is severe physical disability. 


With the exception of certain specific anatomical 
deformities the reasons for continued success (or 
conversely for failure) can generally be found on 
examination of all circumstances of the child and his 
reaction to them. 
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Alcohol intoxication, an underdiagnosed problem? 


J B MALCOLM, B BENJAMIN, A L SORBIE, AND I A AUCHTERLONIE 
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SUMMARY To show that alcohol intoxication may 
be underdiagnosed in childhood, we describe four 
patients in whom it was not suspected until blood 
alcohol concentrations were measured as part of a 
toxicology screen. 





The true incidence of alcohol intoxication in child- 
hood is uncertain and it has been suggested that 
published reports may underestimate its frequency. | 
We describe our recent experience with four 
patients to show that alcohol intoxication may 
indeed be underdiagnosed in children admitted to 
hospital. 


Patients and method 


Between January 1983 and February 1984, eight 
children aged 12 years or less were admitted to 
paediatric wards in Aberdeen with acute alcohol 
intoxication. Serum toxicological screening for bar- 
biturates, benzodiazepines, tricyclates, salicylates, 
and paracetamol was performed where indicated. 
Serum alcohol was measured by gas chromatography.” 
In four children alcohol intoxication was suspected 
from history and examination. 


Case reports 


Case 1. A 2 year old boy, staying with his grand- 


parents, was referred with an 18 hour history of 
diarrhoea and vomiting followed by diminished 
consciousness. He had been given no medication, 
and the possibility of alcohol ingestion was denied. 
He was drowsy but responded to verbal commands. 
No alcohol related smell was detected on his breath. 
His temperature was 36°C. The serum alcohol 
concentration was 10-9 mmol/l and plasma glucose 
was 2:0 mmol/l. The source of the alcohol was not 
determined. 


Case 2. A 10 year old boy was heard calling from the 
bath. He was found drowsy, confused, and ‘frothing 
at the mouth’. He vomited five times over the next 
three hours and was admitted to hospital. He was 
drowsy but responded to commands. The possibility 
of alcohol or drug ingestion was denied. There was a 
bruise over his right eye and a ‘smell of sweet apples’ 
on his breath. He had generalised hypotonia. His 
temperature was 36-2°C. His serum alcohol concen- 
tration was 23-7 mmol/l and plasma glucose was 3-6 
mmol/l. Despite the laboratory result he continued 
to deny any alcohol ingestion. 


Case 3. A 12 year old girl was found unconscious in 
the street. She was drowsy but responded to verbal 
commands. There were abrasions on her face and 
scalp, but no alcohol related smell was detected on 
her breath. Axillary temperature was 34-8°C. A 
toxicology screen was negative. Her serum alcohol 
concentration was 51-0 mmol/l and plasma glucose 
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was 7-0 mmol/l. The following morning she admitted 
to having drunk a cocktail of alcoholic beverages 
before the episode. 


Case 4. A 12 year old girl was admitted with a three 
hour history of vomiting followed by loss of con- 
sciousness. The possibility of alcohol or drug inges- 
tion was denied. She was drowsy but responded to 
verbal commands. No alcohol related smell was 
detected on her breath. Her axillary temperature 
was 35-1°C. A toxicology screen was negative. Her 
serum alcohol concentration was 44-5 mmol/l and 
plasma glucose was 5-7 mmol/l. After the laboratory 
results were available she admitted to having drunk 
a ‘small gin and tonic’ with friends. 


Discussion 


Our experience shows the importance of considering 
alcohol intoxication in children with unexplained 
drowsiness. hypoglycaemia, or hypothermia. The 
mode of presentation may be confused with other 
conditions such as head injury or post-ictal state. It 
was characteristic that parents were often reluctant 
to admit even the possibility of alcohol ingestion by 
their children, who in turn rarely volunteered the 
information. Detection of an alcohol related smell 
on the breath was an unreliable sign and emphasises 
the value of blood alcohol measurements. The 
importance of diagnosis arises from the potentially 
serious complication of alcohol induced hypo- 
glycaemia’ and the necessity to monitor blood 
glucose concentrations. In adults the blood alcohol 
concentration is also a guide to the severity of the 
intoxication, values over 30 mmol/l being associated 
with increasing confusion while concentrations 
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greater than 85 mmol/l may be fatal.” It is uncertain, 
however, whether these adult blood concentrations 
have the same clinical importance in children, where 
age related variations in alcohol susceptibility and 
metabolic clearance may occur.” 

In our patients alcoholic beverages were the most 
commonly identified source of ethanol. The Amer- 
ican Academy of Pediatrics Committee on Drugs, 
however, has recently emphasised the potentially 
toxic concentrations of ethanol in some paediatric 
pharmaceutical preparations.° In the United Kingdom 
alcohol is used similarly in many paediatric prepara- 
tions—for example paracetamol elixir BP contains 
10% v/v and chlorpheniramine elixir BP 6-3% v/v. 
Although the harmful effect of ethanol in these 
concentrations remains to be established it could 
have an additive effect in fasting related hypo- 
glycaemia or cause problems in accidental ingestion 
if its presence went unrecognised. 
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Hypertrichosis due to primary hypothyroidism 


S R STERN AND CJ H KELNAR 
Royal Hospital for Sick Children, Edinburgh 


SUMMARY A 10 year old girl with hypertrichosis 
associated with primary hypothyroidism that re- 
solved after 6 months’ replacement treatment with 
thyroxine is reported. It is important to consider the 
diagnosis of hypothyroidism in children with 
abnormal hairiness or distribution of body hair. 





Hypertrichosis and hirsutism are common reasons 
for seeking medical advice, particularly in young 
women. Only a small proportion of subjects have a 
diagnosable condition, and treatment is often un- 
satisfactory, especially in childhood.’ Hypothyroid- 
ism is usually associated with loss of hair.” We 
report a 10 year old girl whose hypertrichosis was 
associated with primary hypothyroidism and re- 
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solved after replacement treatment with thyroxine 
for six months. 


Case report 


A 10 year old girl was referred for assessment with a 
history of poor growth for about three years, with 
increasingly severe asthma and eczema, lethargy, 
and growth of body hair over the previous six 
months. Serum thyroxine concentrations found at 
the referring hospital were normal (110 nmol/l). 
Thyroid stimulating hormone and thyroid antibodies 
were not measured. On examination she had dry 
skin with patchy excoriated eczema and cold ex- 
tremities. Hypertrichosis was particularly noticeable 
over the lateral aspects of the limbs, the back, and 
the forehead (Fig. 1) and was cosmetically disturb- 
ing to her and her family. She had Tanner stage 2 
pubic hair with stage 1 breasts and axillary hair? and 
normal female external genitalia. Standing height 
was 130-5 cm (third to 10th centile; two standard 
deviations below mean parental height) with normal 
body proportions. Height at entry to school had 


Fig. 1 


Distribution of hair at diagnosis. 


been 108 cm (50th centile). Blood pressure was 
90/25 mm Hg. Tendon reflexes were normal. Skin- 
fold thickness at triceps and subscapular sites were 
25th and 50th centile, respectively. 


Results 


Investigations showed normal diurnal cortisol, 
oestradiol, testosterone, prolactin, 17 aœ hydroxy 
progesterone, androstenedione, dehydroepiandro- 
sterone, and sex hormone binding globulin con- 
centrations. The responses of growth hormone to 
insulin hypoglycaemia and gonadotrophins to lutei- 
nising hormone releasing hormone were both 
normal. Basal thyroxine and thyroid stimulating 
hormone were <55 nmol/l and 511 mU/I respect- 
ively. After treatment with thyrotrophin (200 ug 
intravenously) thyroid stimulating hormone con- 
centration rose further (>640 mU/I). Karyotype 
was 46,XX. Bone age was 8-3 years at a chrono- 
logical age of 10-4 years. An x-ray film of the skull 
suggested rounding of the sella turcica but a com- 
puted tomogram of the head was normal. Full 
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b ood count showed an eosinophilia (806x 10°/1) and 
redioallergosorbent tests yielded strongly positive 
results for grass pollen. Abdominal ultrasound 
showed no adrenal abnormality but cystic enlarge- 
ment of the left ovary. 

After receiving appropriate replacement with 
thyroxine (0-1 mg/m?/24 hours) the girl grew at a 
normal rate with appropriate advance in bone age. 
Thyroxine and thyroid stimulating hormone con- 
c2ntrations became normal. She lost 4 kg in weight, 
s<infold thicknesses reached the 10th centile, and 
performance at school and wellbeing improved 
dramatically. During six months her hypertrichosis 
r2solved progressively (Fig. 2). 


Discussion 


Ft is unusual to find a cause for hypertrichosis or 
hirsutism and treatment is often unsatisfactory.' The 
causal association between hypothyroidism and 
hypertrichosis has not been reported in paediatric 
studies, though congenitally hypothyroid infants 
often have a low hairline. Perloff reported four cases 
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Distribution of hair after six months’ treatment with thyroxine. 
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of what he called hirsutism in children, with body 
distribution of hair similar to ours, who responded 
to replacement treatment (thyroid extract),* con- 
trasting with the case reported by Maekawa et al in 
which an underlying abnormality of keratinisation 
was thought to lead to hair retention.” The patho- 
physiology of the relation is unknown. The in- 
creased body hair in our patient was not generally in 
areas sensitive to androgen (hirsutism) despite some 
pubic hair growth. Clearly, stimulation of the 
growth of hair by hyperprolactinaemia mediated by 
thyroid releasing hormone, either directly or via 
adrenal androgens, was not the mechanism in our 
patient. 

Cystic ovarian enlargement in untreated hypo- 
thyroidism is well recognised. In most cases, as in 
ours, Ovarian size returns to normal with treatment. 

It is difficult to explain the normal plasma 
thyroxine concentration obtained at the referring 
hospital, particularly in the absence of a simulta- 
neous measurement of thyroid stimulating hor- 
mone. In view of the length of the history of 
impairment of growth, compensated hypothyroid- 
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ism seems unlikely, and an error in handling or assay 
is more probable. Measurement of thryroid stimu- 
lating hormone might have enabled the diagnosis 
considerably earlier. 

We suggest that full assessment of thyroid func- 
tion be carried out in all cases of hypertrichosis or 
abnormal distribution of body hair. If hypothyroid- 
ism is noted and treated the loss of body hair may be 
dramatic and, to the patient, extremely rewarding. 
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SUMMARY A boy with congenital hypothyroidism 
and hereditary raised thyroxine binding globulin is 
described. This hitherto unreported combination 
resulted in under treatment of the thyroid deficiency 
until serum thyroid stimulating hormone measure- 
ment became routinely available. Inadequate L- 
thyroxine replacement treatment between 2 and 7 
years of age caused retarded bone maturation, poor 
growth velocity, and probably added to his educa- 
tional difficulties. 








Abnormalities in serum thyroxine binding globulin 
may be inherited or acquired,' and result in raised 
or depressed total thyroid hormone concentrations 
even in euthyroid subjects. If true thyroid dysfunc- 
tion occurs in the presence of thyroxine binding 
globulin derangement, diagnosis and management 
will be unsatisfactory unless the existence of both 
abnormalities is recognised. We report a patient 
with congenital hypothyroidism in association with 
hereditary, raised thyroxine binding globulin, a 
combination not previously described. 


Case history 


A boy (birthweight 3180 g) was born at term in 1970. 
Perinatal and family medical histories were normal. 
A clinical diagnosis of hypothyroidism was made at 
3 months of age when he presented with an 


umbilical hernia, and this was confirmed by a 
protein bound iodine value of 3 ug/100 ml (normal 
range 4-0 to 8-4 ug/100 ml). Treatment with oral L- 
thyroxine (150 ug daily) was begun at 14 weeks of 
age. He smiled at 3 months, sat unsupported at 8 
months, and walked at 20 months. At 22 months, 
the family moved to a new area, at which time his 
height was at the 50th centile, three ossification 
centres had been reported on a wrist radiograph 
(now unavailable), and the protein bound iodine 
concentration was 12 ug/100 ml. Apart from his 
delay in walking, development was considered 
normal. In view of the high protein bound iodine 
concentration, thyroxine treatment was gradually 
reduced. At 22 years it was stopped completely for 
five weeks, whereupon the protein bound iodine fell 
to 1-7 ug/100 ml. L-thyroxine treatment (50 ug orally 
daily) was begun again, after which the protein 
bound iodine rose to 15-2 ug/100 ml. Again his 
thyroxine treatment was reduced to 25 ug daily and 
he remained on this dose from age 2-8 years until 
7:25 years. Over this period his height fell from the 
50th centile to the 3rd centile with a correspondingly 
slow rate of increase. Radiological bone age was 
reported as ‘within normal limits’ at chronological 
age 2 years, and was 6 years (Greulich and Pyle) at a 
chronological age of 8 years. He entered a normal 
primary school, but required remedial teaching 
because of slow progress. Although poor growth 
caused concern, no alteration was made to the 
thyroxine dose (25 ug daily) as protein bound iodine 
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Table Results of thyroid function tests in the patient's immediate family 

Patient? Mother’ Father Sister [* Sister ll Normal range 
Thyroxine (nmol/l) > 292-0 212-0) 109-0 177-0 115-0 80-140 
Tmiodothyronine (nmol/l) 5:8 4-4 2-4 4-4 3°] 0-8-2-5 
Free thyroxine (pmol/l) 32.4 — — -— 8-8-23-0 
Thyroid stimulating hormone mlIU/I 1-8 2-3 1-2 3-3 1-0 2-6 
Thyroxine binding globulin (mg/l) 64-27 45° 12-6 33-6 15-4 8-15 
Thyroxine/thyroxine binding globulin (nmol/mg) 4-7 8-6 5-3 7-5 ? 





tIndex case (aged 12 years taking thyroxine, 250 ug daily) 
“hemale carriers 
Thyroxine binding globulin values compatible with X linked inheritance. 


ralues were repeatedly normal. Because of con- 
tmuing poor growth the thyroxine dosage was 
increased to 75 ug daily at 7-25 years, and at 7-5 
years the serum thyroxine concentration (which had 
just superseded protein bound iodine estimation) 
was 270 nmol/l (normal range 80 to 140 nmol/l). 
Serum thyroid stimulating hormone values became 
routinely available in the laboratory when he was 8 
vears old and the following results were obtained on 
a dosage of 75 ug L-thyroxine daily: thyroxine 
238 nmol/l; thyroid stimulating hormone 28-9 mIU/I 
(normal range 2 to 6 mIU/I); and triiodothyronine 
4-2 nmol/l (normal range 0-8 to 2-5 nmol/l). 
Thyroxine binding globulin was then measured and 
found to be 56-8 mg/100 ml (normal range 8 to 15 
mg/100 ml). The presence of a raised thyroxine 
bound globulin concentration having been estab- 
lished, his thyroxine was gradually increased from 
75 ug to 250 ug daily by the age of 8-8 years. Thyroid 
stimulating hormone values on 100 ug and 150 ug 
thyroxine daily were 9-4 mIU/I and 11-3 mIU/I 
respectively. While taking 250 ug daily his thyroid 
stimulating hormone value remained below 5 mIU/I 
until 12 years of age. His height increased from the 
3rd centile at 7-5 years to the 50th centile at 12 
years. Bone age (TW2) was 11-1 years (75th centile) 
at a chronological age of 10-25 years. At 3 years his 
IQ (Merrill-Palmer) was 91, but by 8-8 years the full 
scale IQ (WISC-R) was 64. At 12 years of age these 
values were unchanged and, with regard to his 
thyroid function, the free thyroxine was persistently 
raised at 32-4 to 69 pmol/l (normal range 9 to 23 
pmol/l). Thyroxine treatment was reduced to 200 ug 
orally daily and serum free thyroxine values remained 
around 27 pmol/l thereafter. It should be noted that 
from the age of 2 years he was always assessed as 
clinically euthyroid despite the growth and develop- 
mental changes noted above. 

The results of thyroid function tests conducted in 
the first degree relatives are shown in the Table. The 
parents would not permit testing of the wider family. 
At a recent assessment when aged 14 years, our 


patient was clinically and biochemically euthyroid 
on 175 ug L-thyroxine daily. 


Discussion 


This case shows that total thyroid hormone concen- 
trations are unreliable guides to thyroid status where 
thyroxine binding globulin values are raised. 
Although described as clinically euthyroid from 2 
years onwards, the slow growth velocity, progres- 
sively delayed bone maturation (when later assessed 
accurately), and poor school performance suggested 
serious under treatment. Indeed, the dose of thyrox- 
ine was increased on the basis of growth failure and 
only later was serum thyroid stimulating hormone 
measured and found to be unsuppressed at 28-9 
mIU/I. Growth velocity and bone maturation 
advanced rapidly when treatment was increased. 

The starting dose of thyroxine (150 ug daily) at 14 
weeks would now be considered supraoptimal, but it 
is likely that he received at least adequate replace- 
ment until 2 years because his growth and early IQ 
test were within normal limits. Long term develop- 
mental retardation is not uncommon, however, if 
treatment is not started soon after birth.” Further 
cerebral damage ought to have been prevented by 
quite large doses of thyroxine during the major part 
of postnatal brain growth—that is up to 2 years of 
age. It can only be assumed that the later inadequate 
treatment exaggerated pre-existing cortical damage. 
Unfortunately he has not shown any evidence of 
intellectual improvement since the age of 8 years, 
although a progressive improvement in IQ has been 
described in adequately treated patients with con- 
genital hypothyroidism, even into adult life.’ The 
extended family could not be studied but the 
thyroxine binding globulin values in the close family 
members are in keeping with the reported X-linked 
control,* with mother and sister being carriers of the 
condition. The mother’s thyroxine binding globulin 
value is considerably higher than that of sister I, 
although both are presumed carriers (Table). This 
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difference may be explained by variable gene 
expression or by the mother’s taking of an 
oestrogen-containing contraceptive pill until two to 
three months before her serum thyroxine binding 
globulin was estimated. This may have served to 
raise her intermediate thyroxine binding globulin 
values.“ 

Congenital deficiency of T binding globu- 
lin in association with hypothyroidism has been 
described? but we cannot find any previous 
reports of hereditary excess associated with con- 
genital hypothyroidism, a combination which, un- 
fortunately on this occasion, has been associated 
with serious long term disability. 
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Pubertal growth in diabetics 
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Royal Hospital for Sick Children, Bristol 


SUMMARY Mean values for two variables of the 
pubertal growth spurt, peak height velocity and age 
at peak velocity, of children attending the diabetic 
clinic in Bristol are reported. The growth spurt was 
normal both in timing and intensity in boys, but the 
peak velocity was reduced and age at peak velocity 
more variable among girls. 


There have been few studies of pubertal growth in 
diabetic children, and those that have been pub- 
lished show conflicting results. Despite this 
reports that pubertal growth is abnormal are still 
found.’ Stimulated by this observation we carried 
out a study. of growth during puberty of children 
attending the diabetic clinic at our -hospital. 


Methods . 


At the end of 1974 a children’s diabetic clinic -was 
established in Bristol. under the care of a paediatric 
endocrinologist. Although. two of the general 
paediatricians working in Bristol continue to care 
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for diabetics who are specifically referred to them or 
who present to them on the emergency rota, most 
children with diabetes in Bristol are seen at the 
diabetic clinic. 

All children attending the clinic had their height 
measured by trained nursing staff using a Harpen- 
den Stadiometer. Measurements were taken at each 
visit; rate of attendancy varied from one to six 
months according to clinical requirements. At the 
beginning of 1981 the records of all children attend- 
ing the clinic who could have experienced a pubertal 
growth spurt within the previous six years were 
examined. Girls born between the beginning of 1960 
and the end of 1971 and boys born between the 
beginning of 1958 and the end of 1969 were selected 
for study. The wide limits were used to prevent the 
omission of children with unusually early or late 
growth spurts. 

A total of 168 records were examined. Yearly 
growth velocities were calculated using all available 
measurements of height that had a corresponding 
measurement within 0-8 and 1-2 years. Velocities 
were plotted on Tanner and Whitehouse charts 
against the midpoint of the year in which the velocity 


ha been recorded. Pubertal growth spurts were 
identified in 49 children (25 girls and 24 boys). The 
remaining children were judged not to have reached 
their pubertal growth spurt by 1981 or to have 
completed it before 1975 or at the time of diagnosis 
of the disease. 

For most children the indentification of a pubertal 
growth spurt was straightforward, but some children 
appeared to have experienced two growth spurts, 
ard in others a peak was not clearly defined and 
cculd only be identified from a series of measure- 
ments. Children were therefore excluded from the 
study if there was only one measurement before or 
afer an apparent peak as it was impossible to be 
certain whether the observed peak velocity was the 
trae one. 

Each child’s growth spurt was characterised by 
two variables: the peak height velocity and the age 
at which the child reached peak velocity. The peak 
height velocity was taken as the maximum observed 
arnual velocity and the age as the age at the 
m.dpoint of the year that it occurred. When two 
peaks were observed the peak height velocity was 
taxen as the maximum velocity in the higher of the 
two : 

Mean values for peak height velocity and age at 
this peak in these diabetic children were compared 
with those of the normal children from the Harpen- 
den growth study” by Student’s t test. The F test was 
used to test the significance of differences between 
variances. 


Results 


The Table summarises the results of this study. The 
peak height velocity and the age at peak velocity 
anong diabetic boys was the same as that among 
ccntrol children. In girls the average age at peak 
velocity did not differ between the two groups, 
though the variance was significantly higher among 
diabetics. The peak velocity among diabetic girls 
was 0-5 cm/year lower than that in controls. 


Table Variables of pubertal growth in diabetic children 


Girls 


Boys 
Diabetics Controls Diabetics Controls 
Ne of children 24 49 25 41 
Mean (SD) peak . 
zelocity (cav/year) 8-8 (1-5) 9-0 (1-1) 73% (1-2) 79 (0-9) 
Mean (SD) age at peak i 
velocity (years) 14-1 (09) 14-1 (1-1) /12-3 (1-4)** 12-1 (0-9) 


* 3<0-05 between diabetics and controls. 
** P<0-01 between diabetics and controls. 
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Discussion 


An earlier study of growth among children attending 
our clinic showed that diabetic boys were tall 
relative to their peers at the tume of diagnosis of 
their disease and that prepubertal growth was poor 
in both sexes. This suggests that diabetes can 
interfere with growth even if the disease is 
adequately controlled. 

This study provides evidence that diabetes does 
not interfere with pubertal growth in boys as the 
growth spurt of the study group was normal both in’ 
timing and intensity. In contrast, the growth spurt 
among this sample of diabetic girls was not normal; 
the peak velocity was lower and the age at which it 
occured more variable. 

Several reasons may explain why results from this 
study differ from those of earlier reports.” * Earlier 
studies were based on smaller samples of children, 
and the methods of analyses varied, therefore, the 
differences could be due to methodology. 

Alternatively, the effects of diabetes on pubertal 
growth may have changed over time with improved 
treatment. Growth in diabetes is widely thought to 
be related to control of disease; control, though 
difficult to measure, has probably improved over the 
last two decades. If we postulate that poor control is 
the cause of our findings we would have to suggest 
that during puberty disease control was worse among 
girls than boys. This does not accord with clinical 
impression, but such -impressions could be 
misleading. 

A third possible explanation for our findings is . 
that some aspect of diabetes that is not necessarily 
related to blood sugar control interferes with puber- 
tal growth among girls but not among boys. 
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Treatment of asthma in preschool children with slow 


release theophylline 


B G LOFTUS AND J F PRICE 


Department of Child Health and Chest Unit, King’s College Hospital, London 





SUMMARY Fifty two preschool children with asthma 
were given a recommended regimen of slow release 
theophylline. There was wide variation in the 
metabolism of theophylline. The approach adopted 
gave disappointing results. Nine children did not 
comply, and 16 stopped treatment because of side 
effects. Of the remainder, control of asthma was 
poor in 15 and satisfactory in 12. 





Slow release theophylline is often used in the 
management of preschool children with asthma. A 
placebo controlled trial showed beneficial effects in 
this age group when doses were adjusted to give 
concentrations of 10-20 mg/l.! 

We report our experience with slow release 
theophylline using a recommended treatment 
regimen? in young children with moderately severe 
asthma. 


Patients and methods 


Fifty two children, 36 boys and 16 girls aged 18-69 
months (mean 42), began treatment with slow 
release theophylline between September 1983 and 
May 1984. The indications for this treatment were 
one or more severe attacks of asthma each month or 
symptoms of asthma on most days. Thirty three 
children had been admitted to hospital at least once 
in the year before the study. Sucrose based pellets of 
Slow release theophylline in capsules (Slo-Phyllin, 
Lipha Pharmaceuticals) were administered twice 
daily in an initial dose as close to 16 mg/kg/day as 
possible. In most cases the capsules were opened 
and the granules taken with food. 

After one month of treatment concentrations of 
theophylline in the blood were measured two to six 
hours after a morning dose, and the dose was 
adjusted if necessary to give blood concentrations in 
the range of 10-20 mg/l. The children were assessed 
at one to two monthly intervals by one of us (BGL) 
for a period of four to 10 months. Control of asthma 
was deemed inadequate if admission to hospital or 
repeated courses of steroids was required or if 
symptoms persisted on most days. Side effects were 
not specifically elicited and were recorded only 
when volunteered by the childrens’ parents. 


Results 


Initial dosage of theophylline ranged from 14 to 
23 mg/kg/day (mean 18). The wide range of dosage 
was due to limitations imposed by the size of 
capsules. Six patients stopped treatment before 
blood concentrations were measured, three had 
concentrations of 0 mg/l, and blood concentrations 
of the remaining 43 ranged from 3-21 mg/l (mean 9) 
(Figure). Dosage was increased in 27. Subsequently, 
two patients were non-compliant, and in the others 
concentrations ranged from 5-25 mg/l (mean 13). 
One child needed a further increase in dosage. The 
final dose required to achieve therapeutic blood 
concentrations ranged from 16 to 31 mg/kg/day 
(mean 21). 





No of 
Patients 

Theophylline (mg/l) 
Figure Theophylline concentrations after initial dosage. 


Range 14-23 mg/kg/day 
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Table Clinical characteristics and outcome of treatment in 43 children with moderately severe asthma* 


SSS 


Treatment stopped 


Inadequate control Satisfactory control 





No l6 15 12 

Mean (range) age (months) 41 (20-64) 42 (22-68) 43 (22-69) 
Sex 10M., 6F 7M. 6F IIM. IF 
No admitted to hospital in previous vear 7 12 9 

No with chest deformity 10 14 9 

Mean (range) final dose (mg/kg/day) 20 (14-31) 23 (17-30) 23 (16-31) 
Mean (range) final blood theophylline mg/l 12 (10-13) 13 (10-21) 13 (10-19) 


——— CŘ UUU 


* The nine non-compliant patients are not included. 


Nine patients were non-compliant. Four initially 
took the preparation but subsequently refused it, 
and five others were supposedly taking treatment 
but had blood concentrations of 0 mg/l (in two after 
the dose had been increased). Sixteen patients 
stopped treatment because of side effects, 10 while 
taking the initial dosage and six when the dose was 
increased because of low blood concentrations. 
Symptoms associated with withdrawal of treatment 
were vomiting (in nine patients), behavioural dis- 
turbance (six), and nightmares (one). In all but two 
patients these symptoms resolved when treatment 
with theophylline was stopped. 

Control of asthma was satisfactory in 12 of the 
remaining 27 children, when therapeutic blood 
concentrations of theophylline were achieved. 
Asthma in 15 children was inadequately controlled; 
eight required admission to hospital, three needed 
repeated courses of steroids, and four had regular 
persistent symptoms. Therapeutic concentrations of 
theophylline were shown in 11 of these children. In 
the four others therapeutic concentrations were not 
noted when treatment was stopped, but the initial 
blood concentrations were between 5-9 mg/l and 
doses had been appropriately increased. Clinical 
characteristics, final dosage, and blood concentra- 
tions were similar in all compliant patients (Table). 


Discussion 


Slow release theophylline has some beneficial effect 
in young asthmatic children.' Theophyllines can, 
however, cause unwanted side effects, and the 
proportion of patients unable to tolerate treatment 
may be high.’ The children we enrolled followed a 
strict treatment regimen, determined at the start of 
the study and based on recommendations. Our 
purpose was to assess this treatment regimen. 
We observed a wide range of blood concentra- 
tions with the initial dose. This dose, related to body 
weight, was not consistent as there were only a 
limited number of capsule sizes available. There was 
no clear relation, however, between the initial doses 
and the corresponding blood concentrations, con- 


firming that children show considerable individual 
variation in the way they absorb and metabolise 
theophylline.* About half of the children we studied 
needed an adjustment in dose and further blood 


tests before therapeutic concentrations were 
achieved. 
Clearly, the therapeutic approach that we 


adopted gave unsatisfactory results. Side effects 
were common. To some extent their occurrence was 
dependent on the dose given, but one fifth of the 
patients volunteered adverse symptoms when given 
the initial dose. Six patients who stopped treatment 
because of side effects, were known to have had 
blood concentrations that were within the therapeu- 
tic range. The two patients with concentrations 
greater than 20 mg/l had no symptoms of toxicity. 

Of those children who tolerated treatment that 
gave therapeutic theophylline blood concentrations, 
less than half had satisfactory control of asthma. 
Some children had more severe asthma than others, 
but outcome was not predictable on the basis of 
clinical characteristics at entry (Table). One of our 
main criteria for good control of asthma was the 
prevention of severe attacks of asthma, and 
theophyllines may not be effective in preventing 
such attacks.” 

Side effects of treatment with theophylline may be 
reduced by using an even lower initial dosage and 
gradually increasing it. Acceptance of the drug may 
be improved if parents are warned of side effects 
and the transient nature of some of these are 
emphasised. The use of relatively large doses twice 
daily may result in high therapeutic concentrations 
after the dose is given and subtherapeutic concentra- 
tions before the dose is given. This could account for 
the high incidence of side effects and the poor 
efficacy seen. Treatment with smaller doses eight 
hourly would be more inconvenient to administer 
but might improve outcome by maintaining blood 
concentrations in the therapeutic range for 24 
hours.° 
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Lactation nurse increases duration of breast feeding 


D A JONES AND R R WEST 
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SUMMARY In a randomised controlled trial a lacta- 
tion nurse assisted mothers during the early weeks 
after parturition both in hospital and at home. All 
mothers who started breast feeding were entered 
into the trial. The lactation nurse significantly 
extended duration in the study group compared with 
controls, particularly during the first four weeks and 
among women of lower social class. 


Breast milk is considered to be the milk most 
suitable for the health and wellbeing of most 
babies. Researchers and experts, however, have 
drawn attention to the paucity of advice on breast 
feeding within and without hospital, and the lack of 
consistency of such advice.”~“* Inadequate assistance 
for mothers wishing to breast feed has contributed 
to the unacceptably high rate of premature cessation 
of breast feeding and consequently to disappoint- 
ment of mothers. There was therefore a need to. 
evaluate the benefits of employing a specially 
trained midwife whose role was to -assist and 
encourage mothers in the early days of breast 
feeding both in hospital and in their own homes. 
The most rigorous evaluation is by means of a 
randomised controlled trial. 


Methods 


A total of 1525 mothers (98:7%) delivering in the 
maternity department of a district general hospital 
over a period of 18 months were interviewed as soon 
as possible after delivery. All mothers who attempted 
to breast feed at least once (the study group, n=678) 
were entered into a randomised controlied trial to 
evaluate the effectiveness of a lactation nurse on 


establishing .and maintaining breast feeding. She 
worked in the maternity wards in two week shifts 
followed by two week shifts visiting the same 
mothers at home, so that mothers were randomised 
in terms of two week periods. Intervention group 
mothers were those who gave birth and left hospital 
during the ‘intervention period’ when the nurse was 
in hospital. Controls were those who gave birth and 
left hospital during a ‘control period’ when the nurse 
was Visiting cases at home. It was decided previously 
that those whose confinement overlapped both 
intervention and control periods should be excluded 
in order to avoid ‘contamination’ between cases and 
controls. 

The nurse’s role was to assist mothers to establish 
and maintain successful breast feeding in hospital 
and at home. This required assisting mothers to ‘fix’ 
babies on the breast, thereby preventing complica- 
tions that often lead to cessation of breast feeding 
such as sore nipples and engorgement, and advising 
on treatment of these problems tf they occurred. As 
well as these specific activities she provided support, 
encouragement, and consistent advice. 


Table 1 Duration of breast feeding in intervention and 
control groups (number (%) still feeding at each point 
in time) 


Time Intervention group Control group 
(m=228) (n=355) 
No (%) No (%) 

I wk 215 (94) 307 (86) 

2 wks 208 (91) 289 (81) 

4 wks 191 (84) 255 (72) 

3 mths 138 (61) 175 (49) 

6 mths 86 (38) 98 

9 mths 34 (15) 51 (14) 

12 mths 9 (4) 25 (7) 
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Table 2 Duration of breast feeding | in intervention and control groups in relation to social class (% breast feeding 


at each point in time) 


“ime Social Class 
i&ll lli 
Intervention Conirol intervention Control 
(n=68) (n= 83) {n= 120) (n=193) 

wk 99 865 93 89 

2 wks 06 82 89 g3 

t wks 84 T3 84 74 

3 mths 65 55 63 kt} 

5 mths 40 35 38 26 

> mths 16 22 15 ll 

32 mths 6 7 5 5 


Each mother in the study group was visited in her 
own home 12 months post partum by an indepen- 
dent interviewer to establish the duration of breast 
feeding, attitudes to and practices of infant feeding, 
and problems she had encountered. Only duration is 
reported here. Statistical comparisons were by y? 
test. ` 


Results 


A total of 678 mothers started breast feeding (study 
group); 42% of all mothers interviewed. Altogether 
649 (96%) of these were interviewed again 12 
months later. More than half (55%) of the study 
group were primiparae and 61% of multiparae had 
breast fed previously. The personal characteristics 
(including age and social class) of intervention group 
mothers and controls were similar, confirming that 
randomisation was successful and that the groups 
were comparable and not biased before interven- 
tion. 

The duration of breast feeding in the two groups 
are compared in Table 1. Significantly more 
intervention group mothers than controls were 
breast feeding at four weeks (P<0-005). Differences 
were consistent at each point in time up to six 
months. Analysis by social class showed that the 
most striking difference in the proportion of 
mothers still breast feeding at four weeks was in the 
lower social classes (Table 2). Similarly there was a 
difference for women described as ‘previously failed 
breast feeders’. 


Discussion 


This study has shown the feasibility of initiating a 
service that is provided both within a hospital and 
in a community and of evaluating that service by a 
randomised controlled trial. The method of rando- 
misation employed was successful: trial groups were 


Wa&V Unclassified 
intervention Control Intervention Control 
(n29) (n=57) (n=I]) {nm22) 
93 1 91 91 
90 70 91 9} 
86 58 73 82 
45 33 45 64 
31 21 36 32 
10 14 18 18 
3 9 — 18 


similar in respect of age, social class, other personal 
characteristics, and birth order. The exclusion of 66 
women, because they delivered during the weekend 
or because their hospital stay overlapped both 
control and intervention periods, contributed to’ an 
imbalance of numbers, exacerbated by sickness 
absence of the nurse. 

A ‘Hawthorne effect’ was apparent, in that other 
hospital midwifery staff increased their interest in 
breast feeding. The magnitude of this ‘beneficial’ 
effect may be estimated by comparing the duration 
of breast feeding in this study with that reported by 
Martin.” Fifty one per cent of her sample started to 
breast feed and 54% of those were feeding at four 
weeks and 30% at three months, considerably fewer 
than controls in this study. It is highly likely that the 
presence of the nurse affected the controls. 

The nurse altered the duration of breast feeding 
significantly among the intervention group mothers, 
particularly over the first four weeks: she enabled a 
higher proportion of mothers ‘who started breast 
feeding to establish successfully and‘to continue for 
as long as they thought desirable: The beneficial 
effect was greatest among social classes IV and V 
and among those previously unsuccessful at breast 
feeding. The second interview throws some light on 
possible mechanisms. It was not so much that the 
nurse initiated feeding earlier, increased frequency 
of feeds, or discouraged supplementary feeding, but 
more that she encouraged mothers and supported 
those with problems. Intervention group mothers - 
greatly appreciated her support and assistance and 
their positive comments were profuse both. in 
hospital and at interview. Few reported insufficient 
help and many reported enjoyable and satisfying 
experiences. By consistent advice and encourage- 
ment the nurse enabled mothers to cope more 
successfully with difficulties and consequently 
significantly fewer ended breast feeding prema- 
turely. 
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Pathogenesis of liver damage during parenteral nutrition: 


is lipofuscin a clue? 
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SUMMARY Lipofuscin develops in cells when per- 
oxidation damage occurs. Its development in the 
liver of patients receiving prolonged parenteral 
nutrition suggests that peroxidation damage by free 
radicals has occurred. Deficiencies in antioxidants 
such as vitamin E may be an important contributing 
factor. 











Peroxidation damage by free radicals can cause 
disease of the liver—for example, carbon tetra- 
chloride poisoning! and alcoholic cirrhosis.” The 
pathogenesis of the damage to the liver in patients 
receiving parenteral nutrition is unknown. Lipo- 
fuscin found often in hepatic cells may be an 
important clue. Lipofuscin, a complex of lipids, 
proteins, and malonaldehyde, develops when sub- 
cellular membranes are damaged by peroxidation of 
free radicals.' ° 


Case report 


A 930 g girl was born at 27 weeks’ gestation after her 
mother had developed amnionitis. She was elec- 
tively ventilated and treated for pneumonia with 
intravenous ampicillin and gentamicin for 14 days. 
No bacteria were cultured, and on day 10 treatment 
with intravenous fluorocytosine and amphotericin 
were started after Candida albicans had been cul- 
tured in urine obtained by bladder puncture. Con- 
tinuous positive airway pressure was required for 
recurrent apnoeic attacks. 

Cardiac failure developed due to a patent ductus 


arteriosus. This did not respond to fluid restriction 
or treatment with frusemide and indomethacin, 
and surgical ligation was performed (on day 60). 

The baby received total parenteral nutrition for 
the first 20 days. Repeated attempts to introduce 
expressed mother’s milk or formula feeds failed, and 
a further 40 days of total or partial parenteral 
feeding was needed. The regimen (150 ml, 372 
KJ/Kg/24 hours) included 7% Vamin (Kabivitrum, 
Stockholm, Sweden) (30 ml/Kg/24 hours) and 10% 
Intralipid (Kabivitrum, Stockholm, Sweden) (30 
ml/Kg/24 hours) with added fat soluble vitamins A, 
D, and K (Vitalipid; Kabivitrum, Stockholm, 
Sweden). Water soluble vitamins and trace elements 
were added to the 10% glucose and electrolyte 
infusion. Enteral vitamin E (alpha tocopherol ace- 
tate, 10 mg/Kg/24 hours) was given when milk feeds 
were tolerated. 

The initial physiological jaundice (highest level on 
day 5; total serum bilirubin concentration 181 
umol/l; and conjugated bilirubin concentration 14 
umol/l) resolved after phototherapy. On day 30 the 
baby developed cholestatic jaundice with a 2 cm 
hepatomegaly. The bilirubin (total concentration 
200 umol/l, conjugated bilirubin concentration 164 
umol/l), serum aspartate transaminase (122 U/l), 
and serum alainine transaminase (42 U/l) con- 
centrations had increased. Serology showed no 
evidence of infection—for example with cytomega- 
lovirus. The serum a, antitrypsin concentration and 
concentration of chloride in sweat were normal, and 
no reducing substances were present in the urine 
when the baby was given milk feeds. Ultrasound 
study of the liver and biliary tree showed normal 
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findings. A low plasma vitamin E concentration 
(10-4 umol/l) was found on day 28. 

A percutaneous needle biopsy of the liver was 
performed (day 60). The architecture of the liver 
was normal on light microscopy. Stains with haema- 
toxylin and eosin showed a yellow brown lipofuscin 
like pigment in some of the Kupffer cells but not in 
the hepatocytes. Kupffer cells and hepatocytes 
contained periodic acid Schiff positive granules 
resistant to digestion by diastase, suggestive of the 
lipofuscin pigment found after parenteral feeding.* 
Bile pigment was present in the hepatocytes and 
dilated canaliculi. 

Electron microscopy showed phagolysosomal 
structures within the cytoplasm of the Kupffer cells 
and hepatocytes (Figure (a) and (b)). These struc- 
tures, enveloped by a single limiting membrane, 
contained partly electron dense, and partly electron 
lucent granular material. Electron lucent vacuoles, 
well developed in the Kupffer cells, were also 
present. These lysosomal structures are compatible 
with lipofuscin.” 

The cholestatic jaundice was as a result of its 
typical course and exclusion of other causes con- 
sidered to be related to the parenteral nutrition. The 
liver dysfunction rapidly resolved when complete 
nasoduodenal feeding was tolerated after day 100. 
At 2 years of age the child was growing and 
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developing normally and had no evidence of liver 
disease. 


Discussion 


Histochemical and ultrastructural studies have sug- 
gested that the granules of pigment seen in the liver 
after parenteral nutrition are lipofuscin.* ° The 
electron microscopic features we found are further 
evidence? to support those finding. 

Previously, the accumulation of this pigment in 
subjects was considered to be a complication of 
receiving fat emulsions (‘intravenous fat pigment ky 
As the damage to the liver also occurs when no fat 
emulsion has been used the presence of lipofuscin 
has not been linked to the pathogenesis of the 
disease. When we reviewed previous reports, 
however, we found that lipofuscin had been found in 
the liver even when only amino acid and glucose 
electrolyte mixtures had been infused.* ° Cohen 
and Olsen detected lipofuscin in 90% of their 
babies, though only 35% had received fat emulsion.” 

There is a powerful antioxidant defence system in 
man—for example, enzymes such as glutathione 
peroxidase and free radical scavengers such as 
vitamin E.' Nutritional deficiencies—for example, 
in selenium and vitamin E—that develop with 
parenteral feeding could weaken the antioxidant 
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(a) The Kupffer cell between two hepatocytes (A) contains intracytoplasmic structures (arrows), which resemble 


lipofuscin granules. X9200 (original magnification). (b) Lipofuscin granule in a hepatocyte. Borders (B) of the cell and an 
adjacent hepatocyte are shown. X26 000 (original magnification). 
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‘defences and allow damage by free radicals. The 
vitamin mixtures that we added to the intravenous 
solutions did not contain vitamin E, and Intralipid 
contains only inactive gamma tocopherol. Our 
patient did have-a low plasma vitamin E concentra- 
tion when damage to the liver became evident. 

The aetiology of cholestatic jaundice after 
parenteral feeding is not known. The presence of 
lipofuscin in the hepatic cells suggests that peroxida- 
tion damage by free radicals plays a part in the 
‘pathogenesis of this disease. Investigation into the 
role of damage by free radicals is indicated as it may 
be possible to prevent this disease by antioxidant 
treatment. 


We thank Professor Kenneth R Brizzee, Delta Regional Primate 
Research Center, Louisiana, United States of America, for his 
suggestions on the interpretation of the electron microscopic 
findings. 
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Current topic 


Training of paediatricians for psychosocial aspects 


of their work 


P GRAHAM AND S JENKINS 


Department of Child Psychiatry, Institute of Child Health and Community Paediatric Research Unit, 


St Mary's Hospital, London 


Volume of work 


It is clear that an enormous amount of child 
psychiatry is done in settings other than child 
guidance clinics and departments of child psy- 
chiatry, and is done by people whose basic training 
is not psychiatric. It is often said that up to 50% of 
adult general practitioners (GP) consultations are 
for psychosocial problems, most of which will be 
handled by the primary care team. The percentage 
of GP consultations for children for psychosocial 
reasons is lower, but still substantial,’ and most of 
these children will not be referred to a child psychia- 
trist. In the United States, a study of 166 398 visits 
to primary care paediatric facilities found psycho- 
somatic diagnoses in 8 to 10% of attendances, while 
social, behavioural, or educational problems 
accounted for 5 to 15% of visits.° 

Most paediatricians recognise that around one 
third of their outpatient referrals will be for pre- 
dominantly emotional or behavioural problems, and 
that these too will be a major consideration on their 
wards. The management of child abuse and other 
disorders of parent/child interaction will also consti- 
tute an appreciable part of their work. It is, of 
course, increasingly well recognised that any chronic 
illness carries with it psychosocial implications. 

Recent research into the work of district handicap 
teams has found that around 50% of children with 
chronic handicaps of all types have additional 
behaviour problems or psychiatric disturbance re- 
quiring treatment. Other epidemiological studies of 
normal populations show the extent of the problem; 
a study of three year olds in Waltham Forest? found 
that a substantial number of children had behaviour 
problems and two thirds of these still showed 
problems five years later, while Jenkins et al? also 
found behaviour problems among preschool chil- 
dren in inner London to be at least as common as 
physical health problems at most ages. In the Isle of 
Wight study, Rutter and colleagues found high rates 
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of psychiatric disorder; additionally, those children 
with a physical disorder, such as asthma, had twice 
the rate of psychiatric disorder as the general 
population of 11 year olds. Rates among children of 
this age with epilepsy or neurological disorder were 
four times those of the general population.” For 
some time school doctors have been concerned with 
the number of children referred to them for pre- 
dominantly behavioural and emotional problems, 
and again this is borne out by epidemiological 
studies such as that by Bax and Whitmore.° 

Clearly, the child psychiatry services can only 
meet the needs of a small proportion of these 
children, and we must acknowledge that most of 
these children will be seen and, we hope, helped by 
non-psychiatrists in a variety of settings. These will 
range from community settings of child health 
clinics, day nurseries, GP surgeries, and schools to 
the children’s wards and outpatient departments of 
hospitals. 


Skills 


It follows that some of the skills of the child 
psychiatrist should be taught to those, such as 
paediatricians, who spend considerable time dealing 
with the psychosocial needs of children and their 
families. 

The first skill to learn is that of taking an adequate 
history to include psychosocial factors. This is not 
always easy where there are time constraints, as in 
outpatient clinics, but where relevant, time must be 
made. The history taking should be as systematic as 
it would be for an obviously organic complaint, such 
as haematuria. Paediatricians may find difficulty in 
probing for evidence of psychological disturbance 
when a child presents with a physical complaint, and 
may be helped by learning techniques for eliciting 
this information without being intrusive. Inquiring 
about the reasons which prompted referral at this 
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particular time, and who is chiefly concerned about 
the child’s symptoms may produce illuminating 
responses. It will often be appropriate to interview 
the parents without the child, and vice versa. The 
ability to talk to children of different ages, with or 
without their parents, without feeling uneasy has to 
be learnt, as has the ability to confront parents with 
suspicions of child abuse. 

Where it is evident that psychosocial rather than 
organic problems are predominant, the paediatri- 
cian is responsible for first line management and 
should be confident in this role, knowing when to 
involve appropriately other members of the team 
such as the social worker or psychologist. Manage- 
ment skills should usefully include simple behaviou- 
ral techniques which have for a long time been used 
in the management of enuresis, but more recently 
have been shown to be effective in other situations 
such as sleep disturbance in young children. 

Counselling skills are clearly important: the 
paediatrician will often be the first to have to break 
bad news to the family after the birth of a handi- 
capped child, or the diagnosis of leukaemia. The 
way in which this situation is handled is known to 
have long term implications for the family and child. 
Counselling and the recognition of a family’s capacity 
for coping with chronic stress is a part of the 
continuing management of any child with chronic 
illness or handicap and should not necessarily be 
delegated to a social worker. 

A knowledge of family dynamics and ability to 
recognise deviations which may be harmful is clearly 
relevant.’ For example, a paediatrician should be 
able to recognise confidently a situation in which the 
mother and daughter are over close, to the exclusion 
of the father. Perhaps only a minority of paediatri- 
cians will want to acquire family therapy skills 
themselves, but the recognitition of which families 
might be helped by these skills should be a part of 
every paediatrician’s expertise. 

Good paediatric management has always included 
referring a child for specialist help where appro- 
priate. It is usually clear when a paediatric neurologist 
should be consulted over a child’s deteriorating 
neurological signs, but not perhaps as easy to decide 
when to refer to a child psychiatrist. The decision is 
certainly easier where a psychiatrist is part of the 
paediatric team. Some guidelines on the ‘who, 
when, and how’ to refer to the child psychiatrist 
were recently given in Archives and need to be 
considered in view of the high failure rate in 
attendance for psychiatric consultations. As pointed 
out in that article, this may reflect the uncertainty of 
the referrer as much as the unwillingness of the 
family to accept that there are specialist skills on 
offer. 


Training 


Attitudes towards psychosocial aspects of paediatric 
care are first formed in the preclinical years. As a 
first requirement for training in this area of work, 
undergraduates should be exposed to paediatric 
clinical care in which the quality of psychosocial 
management is high. Concern for parental anxieties 
should be obvious in both inpatient and outpatient 
work. A discussion of the clinical signs of Down's 
syndrome should, for example, always be accompa- 
nied by consideration of the particular pattern of 
psychological development, schooling needs, and 
ways in which parents can be helped to cope. Those 
marking paediatric questions in qualifying medical 
examinations should give credit for attention to 
these aspects of care. 

Sensitivity to psychosocial issues often seems to 
be lost at paediatric house officer level. This may be 
because the pace of work and degree of anxiety 
experienced are so great that young doctors feel 
they have to concentrate on what they regard as the 
essentials of practice. It should be the responsibility 
of consultants to ensure that high quality psycho- 
social care is seen to be an essential component of 
practice. The consultant can do this by always 
showing interest in parental background, attitudes, 
and coping styles. Where psychological and social 
factors may be important in the aetiology of a condi- 
tion (for example, encopresis, asthma, or atypical 
pain) the consultant should show similar concern to 
determine the mechanisms involved as if the causa- 
tion were physical. 

As in other areas of paediatrics, training of junior 
staff should consist primarily in the acquisition of 
those clinical skills necessary for satisfactory assess- 
ment and management. Junior staff should have the 
opportunity of observing the consultant interviewing 
parents and children, separately and together. Inter- 
viewing methods should be discussed as well as the 
ways family members respond and behave. If at all 
possible, junior staff should also have their inter- 
viewing techniques directly observed, or at least 
discussed at second hand. A consultant who asks 
‘How exactly did you put it when you asked the 
mother how she dealt with the soiling?’ is appraising 
a diagnostic skill to the same degree as if he were 
asking how exactly a lumbar puncture was con- 
ducted, or an intravenous line inserted. 

The management of conditions without organic 
cause or with a considerable psychosocial contribu- 
tion should also be frequently discussed in relation 
to both inpatients and outpatients. Junior staff are 
likely to be allocated new outpatients of this type. It 
is often tempting to see the medical task as 
beginning and ending with the exclusion of serious 
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organic disease. Supervision of the work of junior 
staff is necessary to ensure that parents do not go 
away with a confused impression that they have a 
dsabled child who has ‘nothing wrong with him’. 
The impression is sometimes given that while 
paediatric management of organic problems is a 
matter in which technical competence requiring 
careful training is necessary, the management of 
non-organic problems is a question of personal style 
in which the trainee has to find his or her own way. 

The paediatrician in training will also need educa- 
ton in working with members of other disciplines 
dealing with the psychosocial aspects of the care of 
caildren and families. These include social workers, 
psychologists, psychiatrists, teachers in ordinary 
and special schools, GPs, and health visitors. Skills 
volved in multidisciplinary work can be acquired 
ty attendance at case conferences and interdisciplin- 
ery courses. Cases of child abuse provide particularly 
valuable experience in this respect. The checking of 
letters written by junior staff to colleagues in other 
disciplines can also serve an educational purpose. 
All paediatric staff should, of course, spend some 
fime visiting facilities in the community such as 
special schools and children’s homes, preferably to 
discuss with staff the care of children with whom 
they are medically concerned. It is highly desirable 
zor junior paediatric staff to spend part of their 
“raining attached to child psychiatry departments. 


Jrganisation of paediatric care 


The future system of delivery of secondary paediat- 
ric care is likely to involve closely integrated hospital 
and community paediatric as well as child psychiatric 
services, all of which will be consultant led. The 
main facilities of the hospital consultant service will 
continue to be the inpatient and outpatient units. 
Community services will centre on a district handicap 
unit ‘from which a number of other disciplines 
(speech therapy, physiotherapy, clinical psychology, 
etc) will operate. The child and family psychiatric 
service will also be at least partly based in the district 
general hospital. The delivery of high quality 
psychosocial care for children presenting to the 
. paediatrician with physical illness or with physical 
symptoms of wholly or partly non-organic origin will 
call for close planning and coordination between 
these various services. There is likely to be a more 
- effective voice for children if these disciplines 
combine to form a paediatric division within the 
‘Cogwheel system’. 

It is important that in each of the components of 
paediatric secondary care (inpatient unit, outpatient 
department, district handicap unit, and child psy- 
chiatric unit) opportunity exists for sharing informa- 


tion and skills, and for ensuring that methods of 
assessment and management appropriate to a child’s 
needs are available. The regular psychosocial ward 
meeting,’ the ready availability of social work help 
in outpatients, the presence of a psychiatrist as a 
member of the staff of a district handicap unit, and 
attachments of paediatricians in training to child 
psychiatric units are four mechanisms for ensuring 
this occurs. Large meetings are expensive and 
sometimes uneconomical. At an inpatient meeting, 
for example, it may well be sufficient for there to be 
just one representative of the community paediatric 
and child psychiatric services. This representative 
should, however, be well informed about the other 
skills available in the unit he or she represents. 


Research 


There is now enough established knowledge on 
methods of assessment, behavioural management, 
and counselling techniques to ensure that sensitive 
and, at least sometimes, effective assessment and 
management of psychosocial aspects of paediatric 
care can be achieved. But there remain considerable 
gaps in knowledge. There is a lack of an adequate 
nosology enabling classification of physical symp- 
toms of non-organic origin. The psychophysiological* 
basis of these symptoms has not been adequately 
investigated. There has been little proper establish- 
ment of standardised assessment techniques useful 
in this aspect of paediatric care. Although a number 
of management techniques derived from psycho- 
dynamic, family, and behavioural theory do seem 
to have at least limited effectiveness’ !! others have 
been little subject to scientifically satisfactory 
evaluation. A considerable research effort therefore 
needs to be mounted to investigate conditions 
which, as stated previously, take up perhaps a third 
of a paediatrician’s time. This is a subject which 
lends itself to small scale investigation as well as to 
more intensive studies, and some junior staff should 
be encouraged to undertake projects in the field. 
The research techniques involved are no less 
demanding scientifically than investigations into 
organic aspects of care. The exercise would be of 
considerable value to those undertaking them, and 
might perhaps lead to considerable advances in 
knowledge. 


The wnting of this paper was stimulated by a meeting of the 
Paediatric Psychiatry and Psychology Group of the British Paediat- 
ric Association held at Castle Priory, Wallingford on January 
10-11, 1985. The authors are grateful to all the participants for the 
ideas generated at the meeting. We should also like to thank the 
Medical Education Information Unit (MEIU) and Wyeth Ltd for 
providing financial support fer the mecting. 
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Comment 
Children’s doctors and children’s teachers share a common cause 


The relationship between paediatricians and teachers might be described as cordial but not close, but there are those who 
think it should be closer. (A similar gap exists between their salaries with a secondary school head of department earning 
about half of a NHS consultant on the top incremental points). Doctors who are wearied by the three health service 
reorganisations in the past decade might consider themselves fortunate after reading a book' by Dr Harry Judge of the 
Department of Educational Studies at the University of Oxford. In a partly autobiographical tale he describes the 
upheavals secondary education has faced since the end of the war; teachers have had to deal with secular changes, such as 
the variation in pupil numbers with the postwar bulge, on a much greater scale than paediatricians. Teachers are fair game 
for the armchair critic who always knows how (and what) they should teach, a belief perhaps shared by education 
ministers whose decisions have sometimes owed more to political whim rather than sober planning and strategy. How 
would doctors tolerate such interference? 

Education, health, and a secure family life are the most important influences that a civilised society can offer children. 
(One might argue that such a society would be better judged by the quality of education offered to its less able members 
rather than to their more intelligent peers). A recent article? in The Times suggested that society was not meeting these 
responsibilities—particularly because of changes (and some would say deterioration) in the pattern of family life and 
personal relationships. It concluded that ‘over the last 10 years the position for all children has got worse. Children simply 
count for less in British Society than they did’. Paediatricians have traditionally allied with parents to press for the best in 
health services for children; it is hoped that consultant paediatricians, especially those working in community child health, 
will develop similar links with teachers in the sphere of educational medicine. And is it not now time that the professional 
associations of paediatricians and teachers joined forces to campaign for the best in health and education for our children? 


' Judge H. A generation of schooling. Oxford: Oxford University Press, 1984. 
? Moorhead C. Our children under siege. The Times. 1984 December 18. 
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Point of view 


... And children first? 


R W SMITHELLS 


Department of Child Health, General Infirmary at Leeds 


Why do the English dislike children? 

One hundred years ago, the dependence of each 
generation upon the next to provide food and 
shelter for the poor or to inherit estates from the 
rich was self evident, personal, and compelling. 
Health was necessary for employment, education 
for improvement; neither was taken for granted. 

Changes in our social structure have increased the 
dependence but dimmed the awareness. As the 
average ‘working’ life is eroded by extended educa- 
tion at one end and earlier retirement at the other, 
and life expectancy continues to increase, so those 
who dream dreams become increasingly dependent 
upon those who see visions. But because depend- 
ence is less often direct, and more often mediated 
through state agencies, it is less clearly discerned. 

Is this at least part of the reason why the 
recognition of children as the nation’s heritage is 
dwindling? Dwindling it certainly is, as evidenced by 
the actions (and inactions) of central and local 
government agencies, of professional groups with 
responsibilities to children, and of individuals re- 
sponsible for the creation and care of children. 

Since it became clear that resources could not 
match demands within the British National Health 
Service, health departments have from time to time 
identified priority groups. The elderly and the 
handicapped (that is, the incurable) and the men- 
tally ill (often incurable) take pride of place. Up to 
1977' children were also identified as a priority 
group but, with the exception of the newborn, they 
have since been conspicuous by their absence. 

Until the last major National Health Service 
reorganisation, each health district had a Specialist 
in Community Medicine (Child Health) and each 
health area had an Area Nurse (Child Health). Both 
posts disappeared in 1982. Individual doctors and 
nurses remain for the time being to contribute their 
particular skills, but there are no medical or nursing 
posts within district or regional health authorities 
with exclusive responsibility for children. It seems 
inevitable that the new posts which subsumed those 
responsibilities will increasingly be filled by people 
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with little personal experience of the particular 
needs of children. Over the same period, heaith 
visitors, who form the historical backbone of pre- 
ventive health services for children, have increasingly 
been diverted to offer comfort and succour to the 
old. 

On the social services side, the Care of Children 
Committee was set up within a month of the end of 
hostilities in 1945. Its report (the Curtis Report) a 
year later? paved the way for local authorities to 
establish children’s departments, each headed by a 
children’s officer ‘of high standing and qualifica- 
tions, who would be a specialist in child care’. These 
departments worked well, if allowance is made for 
the facts that they were understaffed and that some 
of the staff were, by today’s standards, insufficiently 
trained. The Seebohm Report’? in 1968 abolished all 
this at a stroke and created non-specialist, generic 
social workers, many of whom have, over the years, 
been publicly pilloried (especially in connection with 
child abuse) for not behaving like specialists. 

The Court Report on child health services* took 
as its starting point the needs of children, which a 
cynic might see as the main reason why its recom- 
mendations were ‘accepted in principle’, a time 
tested technique for creating the impression of 
action while remaining supine. One of the few 
proposals to be implemented—A Voice for Children 
(the Children’s Committee)—was strangled shortly 
after its birth. 

Departments of Health and Social Services are 
not unique in demeaning the status of children: the 
same phenomenon can be seen in the field of 
education. Paediatricians have long regarded 
teachers as close allies, putting the needs of the 
young above all else, and surely this is still largely 
true. It is therefore painful to see, at the time of 
writing, frustrated teachers organising strike action, 
which is bound to harm their pupils’ education and 
to jeopardise their prospects in important examina- 
tions. Can the merits of their cause possibly justify 
such measures? 

Of more sinister and long standing concern are 
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the actions of extremists who are prepared to exploit 
the educational system to further ends which are 
doctrinal rather than educational. This constitutes a 
grave abuse of the next generation, akin to the 
actions of those who, for no more subtle reason than 
riches, push drugs, pornography, and video nasties 
on the young. There will be a harvest to reap from 
that sowing. 

The Chief Medical Officer’s annual report On the 
State of the Public Health is compulsory, and in 
places compulsive, reading.” In England in 1983 
almost 100 000 children (one sixth of all births) were 
born illegitimate, in spite of 121 500 legal abortions. 
Changing social mores do not alter the fact that in 
the same year the perinatal and infant mortality 
rates were 33% higher for the illegitimate than for 
the legitimate. To mothers under 20 years of age 
there were 33 650 abortions and 51 000 live births. 
Nearly 4000 of the abortions were done on girls aged 
15 or younger: more than half the live births were 
illegitimate. Paediatricians must be concerned about 
the humans behind the statistics. What a way to 
begin your childhood, and what a way to end it. 

So what is to be done? At the level of the family, 
children have the same needs as they always have 
had—in addition to food and warmth; protection 
from danger (moral as well as physical); a 
framework of discipline, because no society can 
survive without rules; and guidance towards inde- 
pendence. Since women journalists, trying perhaps 
to resolve their own inner conflicts, systematically 
destroyed the public image of the ‘stay at home 
mother’, it has become commonplace for both 
parents (when there are two) to escape the rigours 
of domesticity by ‘going out to work’. Do we know 
how important an omnipresent parent is to a very 
young child? And do we look as critically at 
parent-deputising services as we do at doctor- 
deputising services? 


At the community level (using ‘community’ in its 
true sense of a group of people and not as some 
mythical place), paediatricians and teachers must 
accept special responsibilities. They must be pre- 
pared, with or on behalf of parents, to protect 
children from exploitation for selfish ends, whether 
personal, political, or commercial. 

What can national organisations do? There are 
voluntary bodies, such as the National Society for 
the Prevention of Cruelty to Children, Dr Barn- 
ardo’s, and many others, which have a long and 
distinguished history of service to children, and a 
wide experience of helping them and their families. 
They can raise their voices for children, but their 
main energies and resources are rightly devoted to 
the immediacies of helping. Are paediatricians 
doing all that they can to regain a place for children 
among the priority groups in society? 

The great humanitarians of the Victorian age— 
Shaftesbury, Forster, Dickens—forced influential 
people out of their complacency and made them 
aware of what the industrial revolution was doing to 
children. Today’s social revolution is having equally 
far reaching consequences, and today’s children— 
tomorrow's parents, politicians, and prostitutes— 
may not thank us for our indifference. 
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Birthweight between 14 and 42 weeks’ 
gestation 

Sir, . 

We were interested to read the recent paper by Keene and 
Pearse.’ Unfortunately the émphasis placed on ultrasound 
assessment in respect of other methods of assessing 
gestational age was not disclosed. We believe it is 
important to stress the: limitations of ultrasound. 

Most departments of obstetrics use ultrasound routinely 
to assess gestational age. A fetal measurement (usually 
biparietal diameter) obtained by ultrasound is plotted on a 
chart to obtain gestational age. An assumption is made, 
however, that the fetus is on the 50th centile for that 
parameter. By definition most fetuses will not be on the 
S0th centile and hence this aSsumption may lead to 
considerable error. Serial ultrasound measurement to 
assess fetal growth velocity is a more appropriate use of 
ultrasound. This error in the method may account for some 
of the differences observed by Keene and Pearse from 
previous studies.* 


R STANHOPE AND C G D Brook 
The Middlesex Hospital, 
London WIN 8AA 


Drs Keene and Pearse comment: 


While agreeing with Drs Stanhope and Brook on the 
ee of fetal ultrasonography, we are unable to 
ccept their suggestion that the differences between our 
data and those of Gairdner and Pearson? are due to our 
reliance on this method of assessing gestational age. 

Firstly, as our paper made clear, both ultrasonography 
and the Dubovitz method of gestational assessment were 
innovations used in this area and both were-used alongside 
traditional methods calculated on the last menstrual 
period. Where there were gross discrepancies, paediatric 
assessment became the most important parameter, the 
baby himself being the most tangible of the three. 

While it is indisputable that most fetuses will not be on 
the 50th centile, we would point out that equal numbers lie 
above and below that centile. Hence, it might be supposed 
that any errors in gestational assessment by ultrasound 
would also be equally distributed above and below that 
point, and so would not affect the mean. In our view, 
however, it is not the distribution of ultrasound data 
around the mean-which is problematic, but the derivation 
of the mean itself. The problem with all methods of 
gestational assessment is that they are standardised on the 
last menstrual period, and given the variable relation 
between this and ovulation it is probably illusory to regard 
gestational assessment by any method as accurate to more 
than +1 week at the most optimistic. 


Secondly, our paper referred to the problem of com- 
parability between fetal growth charts as a consequence of 
the differential exclusion of data. We would suggest that 
this is much more likely to‘account for the difference 
observed between our data and those of Gairdner and 
Pearson.” The Gairdner and Pearson chart is based on data 
given by Thomson, Billewicz, and Hytten.? The babies in 
this study are, in fact, among the largest reported in the 
world, and as Thomson and Tanner* note, are certainly 
larger than those of the British Perinatal Mortality Study of 
1958.° It is interesting to note that the Thomson, Billewicz, 
and Hytten sample excluded illegitimate births (ranging 
from 5 to 6% of all births in Aberdeen during the study 
period) and a further 10% of data where it was not possible 
to date the last menstrual period accurately. Overall, in 
other words, some 14% of births were excluded. 

If these exclusions had been random, the results of the . 
study would not have been biased. There are, however, 
grounds for believing that they were not random. The 
mean weight of the excluded 10% was 0-08 kg lower than 


the rest of the sample and the authors believed there was 


an excess of mothers of-low social class. Given. the 
association of illegitimacy, low social class, and low 
birthweight, there is reason to suppose the Thomson, 
Billewicz, and Hytten study (and consequently the 
Gairdner and Pearson chart) to be biased towards higher 
birthweight. 
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Oxandrolone in low dose for 
constitutional delay of growth and 
puberty in boys 


Sir, 
I read the paper by Drs Stanhope and Brook’ with interest 


and strongly support them in their last paragraph where a 
plea is made for the ready availability of oxandrolone. I 


- have, however, a number of anxieties about the data 


presented in their paper and am not convinced that they 
have shown all that they claim. 
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The most striking omission is the lack of any controls. It 
is well recognised that psychosocial factors can exert 
extreme effects on the growth of children, even at this 
relatively late age, and the increased attention plus a 
placebo effect could well have contributed substantially to 
the observed increase in growth. In particular, I note that 
all the children in this study were suffering from psycholo- 
gical disturbances of one type or another and I wonder how 
much active psychotherapy was provided at the same time 
as the endocrine treatment. This could only be interpreted 
if there were comparable control patients who were not 
given oxandrolone but whose management otherwise 
remained the same. 

The second anxiety relates to the pubertal status. While 
I accept that one would not expect a substantial growth 
spurt due to puberty in boys with an average testicular 
volume of 9-3 ml, which was achieved at the end of their 
treatment period, one might certainly expect it in those 
boys near the extreme upper limit of their range (15 ml). I 
would suggest that in at least some boys all that was 
observed was the normal events of advancing puberty, and 
there is no evidence that oxandrolone influenced this. 

Thirdly, only a mean and SEM are quoted for the 
change in growth velocity from pretreatment to treatment 
period (4-4 (0-37)) and unlike the other variables no range 
is given. As this implies a standard deviation of 1-8 cm/year 
there is an implication that in some boys the acceleration 
was extremely small unless the distribution was skewed. I 
think it would be helpful to know the minimum and 
maximum acceleration observed. 

The observations that they make have important poten- 
tial but, unfortunately, I think they are not really sustained 
by the present study. I would be interested to see further 
elaboration of their data to take in some of these points. 


M A PREECE 

Institute of Child Health, 
30 Guilford Street, 
London WCIN 1EH 


Drs Stanhope, Noone, and Brook comment: 


We are grateful to Dr Preece for giving us the opportunity 
to clarify some points about our paper.’ He has raised 
three separate issues. 

Adolescent boys who are small and delayed in puberty 
are anxious and unhappy and our treatment is aimed at 
alleviating this situation. Our Department of Child 
Psychiatry is actively involved in all the activities of our 
clinic and some of the boys in this study had diagnostic 
interviews; none entered a psychotherapeutic programme. 

Although controls might be desirable, we are doubtful 
that a placebo treatment would now be justified in this 
clinical situation, since it has been known for at least 20 
years that the growth inducing effects of anabolic steroids 
are not dose dependent.” We have recently published the 
results of another earlier study of a similar group of boys 
treated with low doses of the anabolic steroid fluoxymes- 
terone (which is no longer available) with almost identical 
results,» and we have now been able to confirm our 
hypothesis that oxandrolone acted by increasing growth 


hormone secretion using 24 hour profiles of growth 
hormone concentrations.* 

While this might have been secondary to psychological 
mechanisms, our profiles also showed a minor suppression 
of pulsatile luteinising hormone secretion and alterations 
in the concentrations of thyroxine binding globulin which 
one would expect after administering an anabolic steroid. 
These are not the hallmarks of a placebo effect. 

The second point concerns growth velocity data and the 
raw data from our study are shown in the Figure. The 
changes between pretreatment and treatment growth 
velocities are obvious without statistical analysis. We have 
added growth velocity data from a further 17 boys with 
constitutional delay of growth and puberty treated with 
only 1-25 mg oxandrolone for three months. The results 
using either dose regimen are similar and we have still not 
defined the lowest effective dose. 

With regard to pubertal status, mean testicular volume 
at the end of the treatment period using oxandrolone 2-5 
mg daily was 9-3 ml with an upper range of 15 ml. Only two 
boys had testicular volumes greater than 12 ml and we 
accept that their growth acceleration may have been 
spontaneous. On the other hand the mean testicular 
volume at the end of treatment in the 17 boys shown in the 
Figure treated with oxandrolone in a dose of 1-25 mg daily 
was 6:9 ml and none was greater than 10 ml. It is certainly 
possible that as testicular volume increased during the post 
treatment periods a secondary effect on growth velocity 
became indistinguishable from spontaneous growth accel- 
eration but this was after all the object of the exercise. 
Oxandrolone used for this indication was effective in 
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Figure Growth velocities of 24 boys treated with 
oxandrolone 2:5 mg daily (solid circles) and 17 boys 
treated with oxandrolone 1:25 mg daily (open circles). 
Before treatment, treatment, and after treatment periods 
were consecutive in each series. 


advancing the onset of the pubertal growth spurt and had 
no adverse effect on adult height prediction. 
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Ceftazidime in neonatal infections 


Sir, 


Ceftazidime has been shown to be effective against both 
Gram negative and Gram positive organisms commonly 
causing neonatal infections.! It is now being used as a first 
line antibiotic for the treatment of neonatal infections for 
the reasons given by Low et al.” 

Their analysis suggested that ceftazidime may not be 
effective against Gram positive organisms. I was surprised 
that case 12 was included. Would it not be too optimistic to 
expect sterilisation of the cerebrospinal fluid 6-75 hours 
after a single dose when using any antibiotic? Why (case 
11) was penicillin only given 15 hours before death (day 11) 
when ceftazidime had been begun at 16 hours, the infant’s 
condition was deteriorating, and the organism was not 
sensitive? The persistence of Staphylococcus aureus (case 
9), despite an adequate serum concentration, suggests that 
the child may have had an infected venous catheter or a 
collection of pus. 

On the basis of this report I feel it is premature to 
abandon the use of ceftazidime as a first line drug for the 
treatment of neonatal infections. 


I BLUMENTHAL 
Oldham and District General Hospital, 
Oldham OLI 2JH 


Drs Low and Bissenden comment: 


Dr Blumenthal’s comments arise partly because our study 
was based on 14 cases of proved sepsis, each of which 
would have merited further discussion, and the need to 
restrict clinical data to the absolute minimum within the 
constraints of the Table. Nevetheless, there is obvious 
confusion over case 12. This was group B streptococcal 
meningitis, diagnosed early, treated promptly, and where 
sterilisation of the cerebrospinal fluid was achieved after 54 
hours of treatment (not 6-75 hours—that was when the 
cerebrospinal fluid ceftazidime concentration was 
measured). It seemed a reasonable case to report, and we 
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see no reason to exclude it. What is difficult to explain in 
that particular case, and in the case of staphylococcal septi- 
caemia (case 9), is that despite these organisms, on the 
basis of their minimum inhibitory concentrations being 
sensitive to ceftazidime, and bacteriocidal concentrations 
of ceftazidime achieved in cerebrospinal fluid and blood, 
organisms could still be cultured after 54 and 36 hours 
respectively. Maybe there was a focus of infection seeding 
the blood in case 9, but flucloxacillin addition coincided 
with bacteriological eradication and clinical improvement. 
Finally, case 11 (also group B streptococcal septicaemia) 
was diagnosed late on the second day of life, as her 
symptoms had been ascribed to hyaline membrane disease. 
She continued to deteriorate throughout the next 15 hours 
of ceftazidime treatment (two doses), and penicillin was 
then added, which resulted/coincided in eventual bacterial 
eradication. Bilateral intraventricular haemorrhages had 
already occurred, however, and intensive care was stopped 
on day 11. 

de Louvois’s article,’ quoted by Dr Blumenthal, no 
more shows ceftazidime to be effective against Gram 
positive organisms than our paper shows it to be ineffec- 
tive; it merely reviewed theoretical advantages of ceftazi- 
dime, with which we would not argue. By no means should 
ceftazidime be abandoned for use in neonates on the basis 
of three cases of Gram positive sepsis which fared badly. 
Much more experience is necessary, but we can only say 
from our data that it was inappropriate as a single first line 
antibiotic. 
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Campylobacter enteritis and bloody 
stools in the neonate 


Sir, 

Surely a throw away remark as in the Discussion of the 
paper by Youngs et al' should be either refereed or edited 
out. I refer to ‘in our experience anal fissures are not 
infrequently associated with necrotising enterocolitis and 
other forms of colitis in the newborn’: this in a paper on 
campylobacter not necrotising enterocolitis or anal fissures. 
If mentioned it must surely be substantiated—what is their 
evidence? 


NEIL MCINTOSH 
St George's Hospital Medical School, 
London SW17 ORE 


Dr Youngs and co-workers comment: 


The statement quoted by Dr McIntosh is based upon 
observations during an epidemic of necrotising enterocoli- 
tis in 1981 and 1982. The presence of inflammation of the 
distal large bowel in necrotising enterocolitis was shown by 
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Fenton et al in 1981.7 In three of our series of ten neonates 
diagnosed thereafter, fissures were present at the anal 
margin prior to endoscopy, and in a further infant 
diagnosed as non-specific colitis at laparotomy, multiple 
anal fissures were present. Details of the bacteriological 
and clinical features in these babies are in preparation for 
publication. 

With reference as to whether the offending statement 
should have been edited or refereed out, we would merely 
comment that this responsibility does not lie with the 
authors. Perhaps Dr McIntosh would have been happier if 
we had referenced the statement to the paper in prepara- 
tion, rather than quoting from our experience. 
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Inaccurate coding corrupts medical 
information 


Sir, 
Data from the hospital activity analysis is unreliable for 
reasons including medical neglect and coding errors.' Two 
other points are increasingly likely to become important. 
Firstly, only the first diagnosis is recalled by the regional 
health authority computers. If a child who is microcepha- 
lic, mentally handicapped and affected by cerebral palsy, 
scoliosis, and epilepsy is admitted with feeding difficulties 
and weight loss which reflect a chest infection and 
benzodiazepine side effects, he could be coded by a doctor 
in one of at least 10 ways, including the underlying 
diagnosis or the social factor that precipitated hospital 
admission as opposed to outpatient treatment. 
Secondly, the health authorities, in a search for effici- 
ency savings, are likely to make increasing use of hospital 
activity analysis data in comparing treatment for people 
with specific conditions between authorities and depart- 
ments. Unless the data collection is sensitive enough to 
distinguish between simple and complex cases, major 
errors could be made. In the North West Health Region 
the mean length of stay in hospital for a child coded as 
having epilepsy is 4-5 days. The regional child neurology 
service’s mean length of stay is 3-5 days, however, if 


infants with refractory seizures are considered (far more 
likely in a regional centre) the figures will be greatly 
skewed. Their mean length of stay is 35 days. 

Doctors may not have been concerned about data 
collection hitherto for two reasons. Most do not do 
research and they realise that the more fuss they make the 
more likely they are to be induced to do it themselves. 

If the needs of the scientific frontiers have not moved us 
in the past, the laws of the financial jungle may do so in the 
future. 


IAN McKINLAY 
Booth Hall Children’s Hospital, 
Manchester M9 2AA 
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Changes in understanding of illness as 
the child grows 


Sir, 

Dr Eiser' rightly draws attention to the need to understand 
the state of a child’s cognitive maturity when giving 
information about any medical condition. A child’s ap- 
parent inability to understand such information is not, 
however, necessarily determined solely by his intellectual 
development. There are many children whose failure to 
understand is a defensive manoeuvre by which they try to 
deny the existence of the disease. This is often true of some 
diabetic children where the implications of a serious 
condition requiring life long management is a daunting 
one. It should not be forgotten that childhood illness, 
particularly of a serious chronic type, has repercussions for 
the child and his family and ‘not knowing’ can represent 
the child’s attempt to deal both with his own poorly 
functioning body and his parents’ reaction to it. 


ANNE BOLTON 
16 Rowan Road, 
London W6 
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‘adaches and Migraine in Childhood. By 
F Barlow. (Clinics in Developmental 
>dicine no 91). Pp 288: £15-00 hardback. 
MP Blackwell Scientific, 1985. 


e main emphasis of this comprehensive 
ynograph is on migraine, to which about 
o thirds of its space is devoted. It deals 
th the pathogenesis, precipitating fac- 
ss, clinical features, less usual presenta- 
ins, and treatment. It draws on a study of 
0 children seen in private practice over 
> course of 20 years, and thus has a 
ong flavour of clinical experience. This ts 
cked by extensive reference to published 
ports, and it is clearly a book by someone 
10 both knows and practices. 
Though migraine is the centrepiece of 
> book, there are also excellent chapters 
psychogenic headache, headache re- 
ed to trauma, and headache which is 
nptomatic of other conditions such as 
nour. There is, for instance, very prac- 
al advice on investigations, such as ‘ten 
asons for doing a CT scan’. 
It is good to see a distinguished neuro- 
zist writing about a common and trouble- 
me symptom and approaching it in such a 
actical way, recognising that the great 
jority of childhood headaches are not 
mptomatic of serious intracranial path- 
ogy. Dr Barlow's clearly explained 
proach does, however, raise some im- 
irtant general questions. My son, seeing 
is book lying on my desk asked ‘is the 
ord migraine plural?’ I had not previously 
ticed the difference in number of the two 
ain nouns in the title, but I now realised 
at it was not an accident or oversight on 
r Barlow’s part. Headaches are regarded 
recurrent events or happenings, whereas 
igraine is a condition or diathesis in the 
dividual, which is always present, 
1ether or not it is producing symptoms. 
hat we all seem to need in dealing with 
ildren with recurrent symptoms and 
) discernible pathology is a conceptual 
amework which makes us think we 
iderstand what is happening, and pro- 
des a rationale for management. My own 
inking has been largely based on the 
eas of Apley and MacKeith, regarding 
ost headaches and other recurrent pains 
i childhood as psychogenic. More recently 
have been attracted by the approach of 
arr, who labels most of these pains with 
ie more neutral label of ‘dysfunctional’. 


Dr Barlow’s approach is to regard a high 
proportion of childhood headaches as 
being a manifestation of migraine—though 
he recognises the selection bias in the 
children referred to him. 

How scientifically secure is the diagnosis 
of migraine in these children? Dr Barlow 
indicates that he does not think strict 
diagnostic criteria such as are needed for 
research studies are appropriate to ordi- 
nary clinical practice. The main grounds on 
which he makes the diagnosis are the fact 
that the headache is paroxysmal (that 1s, 
episodic, which most headaches are— 
hence the plural), the presence of a family 
history (very common anyway), a throb- 
bing character, and an association with 
nausea and vomiting. Of the features 
usually regarded as more specific of classic 
migraine, hemicrania was present in only 
22% of his patients, and an aura in only 
5%. In private practice, the label of mi- 
graine must be a much more comfortable 
one to apply than that of psychogenic 
headache. It is one which the parents will 
recognise and which makes sense to them, 
it bears no connotations to which they will 
object, and it offers a lead into drug 
treatment. As a diagnosis it is essentially 
irrefutable, since there is no independent 
test for migraine apart from the rather 
flexible criteria on which the diagnosis is 
first made. Yet this framework is clearly a 
very successful one in practical terms. 

As already mentioned, one of the attrac- 
tions of migraine is that it gives a basis for 
drug treatment, which Dr Barlow describes 
in some detail. It is mostly based on 
uncontrolled clinical observation, and 
seems to be very successful in easing the 
situation. Propranolol is given first place 
among the prophylactic drugs. 

These comments on the different ways 
we work are observations rather than 
criticisms of a particular approach. Dr 
Barlow’s account, which is refreshingly 
clear, is entirely honest about the scientific 
limitations of the diagnosis of migraine, 
and also firm in emphasising the impor- 
tance of psychological factors in precipi- 
tating migraine attacks. (The allergy hypo- 
thesis is given short shrift, with chocolate 
and hot dogs regarded as the only foods 
commonly provoking headache.) 

One does not have to agree with all Dr 
Barlow's views to appreciate this book. I 
still believe that the terms ‘abdominal 
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epilepsy’ and ‘abdominal migraine’ are 
more likely to confuse than to clarify, and I 
do not think I shall be persuaded to use 
phenytoin as a prophylactic for migraine. 
One certainly does have to admire this 
book, based on a wide and thoughtful 
clinical experience, giving well digested 
reviews of the published reports, and 
written in a balanced and attractive style. 


ROGER ROBINSON 


Drug Therapy in Infants. Pharmacologic 
Principles and Clinical Experience. By R J 
Roberts. Pp 398: £58-00 hardback. W B 
Saunders, 1984. 


The title of this book is slightly misleading 
as it deals principally with neonatal phar- 
macology, the mechanisms of drug treat- 
ment rather than its place. The general 
layout and description of each drug and 
group of drugs is reminiscent of Goodman 
and Gilman and the whole approach is 
similarly thorough. 

The first section discusses the pharmaco- 
logic principles in therapeutics and, as the 
author has indicated, a portion of it has 
been published previously in Schaeffer. 
The chapter dealing with pharmacokin- 
etics, a subject which can seem bewilder- 
ingly complex to the lay clinician, is 
particularly successful and is amply com- 
plemented by clear and simple figures. In 
the second section individual drugs are 
described under group headings and in the 
last chapter about fetal and neonatal in- 
toxication, drugs in pregnancy, fetal and 
neonatal injury by physical factors and 
chemical agents, neonatal drug with- 
drawal, and drugs in breast milk are 
discussed. 

The style is fluent, benefiting from a 
single authorship. There are over 2000 
references (multinational) and many are 
cited in detail within the text or in tables. 
Typical of the approach is the account of 
the use of phenobarbitone as an anticon- 
vulsant. Eighteen studies are described and 
patient numbers, dosages given, serum 
concentrations and half life measurements 
are listed. Following this, clear recom- 
mendations are made. Current contro- 
versies, such as those surrounding the use 
of vitamin E and dopamine, are critically 
presented and conclusions drawn on the 
basis of a broad spectrum of opinion. 
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As few of us can have escaped participa- 
tion in a drug trial at some time or other 
perhaps a section concerning the ethics, 
design, and statistical considerations of 
these trials in neonates would have been 
useful. 

This is a well presented, scholarly, and 
comprehensive text which should become a 
standard reference for neonatal pharma- 
cology. 

SHEILA MCKENZIE 


Postgraduate Nephrology. Edited by F 
Marsh. Pp. 646: £40-00 hardback. Heine- 
mann, 1985. 


This excellent and comprehensive book 
should become standard reading for 
MRCP candidates and those undertaking 
junior clinical appointments in renal units. 
The literary style varies, as in any multi- 
author work, but the high standard, clear 
type, and non-reflective paper mean long 
periods of study are possible. Tables and 
illustrations are well chosen to complement 
the text and I found I enjoyed reading the 
book virtually from cover to cover. 
Although essentially an ‘adult’ textbook, 
points relevant to paediatric practice are 
encountered in almost every section, com- 
plementing a superb cameo of the ‘Kidney 
in Childhood’ provided by Professor 
Barratt’s chapter. Throughout the book, 
the scientific basis of each aspect of 
nephrology is first laid out and then related 
to the clinical situation. In the opening 
chapter on renal anatomy for example, the 
role of papillary morphology in the poten- 
tial for renal scarring with vesicoureteric 
reflux is discussed. Generally symptomatic 
features of problems are clearly described 
and a logical approach to investigation and 
management delineated. The discussion of 
urinary obstruction and chronic renal fail- 
ure are classic examples. A lucid explana- 
tion of the difficult subject of tubular 
disease makes the subject seem simple, but 
on occasions one is left to construct a 
sequence of investigations where a sug- 
gested course of action might be helpful. 
The sections on drugs in renal disease 
contain a wealth of information, and other 
chapters fill in occasional gaps, for example 
antibiotic drugs for use in dialysis fluid. 
To find fault with the book is to be 
pernickety as when I wondered if colony 
counts of > 10°/ml might be just as accept- 
able as 10°/ml for most physicians. There is 
perhaps a tendency to overlook some 
points of management which are routine to 


nephrologists but not to junior medical 
doctors. The use and dosage of diuretics in 
nephrotic syndrome comes to mind and the 
lack of consideration of the psychosocial 
aspects of chronic renal disease is possibly 
another example. I hope the book is 
produced in paperback to ensure the wider 
readership it deserves. 

MAURICE SAVAGE 


The Best of the Whole Paediatrician Cata- 
logues I-III. By J A McMillan, F A Oski, 
J A Stockman III, P I Nieburg. Pp 580: 
£22-75 paperback. W B Saunders, 1985. 


It is difficult to fit this book into a category: 
it is certainly not a comprehensive text- 
book nor yet a monograph. It does not 
correspond to the usual pattern of a series 
of reviews. Perhaps the closest analogy is 
with a book such as the Bedside Guardian 
with a miscellany of brief articles of varying 
length, style, and subject matter. 

Although a glance at the contents indi- 
cates a fairly orthodox list of paediatric 
chapter headings, the selection of topics 
covered in each chapter is not comprehen- 
sive and represents, as indicated in the 
introduction, a collection of those entries 
from Volumes I, II, and HI of The Whole 
Paediatrician Catalog which were felt to be 
most useful and most difficult to find in 
other sources of reference. 

Many subjects are covered, some briefly 
and some more comprehensively. Subjects 


range from an extremely useful and brief 


guide to differential diagnosis of common 
haemoglobinopathies to how best to advise 
a child on the choice of a frisbee. In general 
the articles are characterised by their prac- 
tical nature and their utility to the practis- 
ing paediatrician. Although in many 
instances they reflect North American 
practice, they contain much useful infor- 
mation and advice for all paediatricians. 
The authors make extensive and very 
appropriate use of diagnostic flow charts 
and of algorithms. Although many of the 
entries seem brief, their factual content is 
high. 

This is a book which sets out to entertain 
as well as to inform. It is larded with many 
quotations that are both appropriate and 
amusing and many paediatricians will be 
happy to plagiarise it for lectures and 
probably after dinner speeches. What is the 
most appropriate place for this publica- 
tion? On reading it I have learned a great 
deal. While it would not be out of place ina 
paediatric library, perhaps it would be 


found most appropriately on the desk or 
the bedside of the practical clinician. If 
seeks immediate and concise advice on t 
practical management of a clinical proble 
he may or may not find the subject cover 
in this volume. If, however, guidance 
found, it will be brief and of considerat 
practical value. Certainly as a book to ¢ 
into in brief periods over coffee, betwe 
or even, in fact, during telephone calls, 
will give much information and pleasu» 


J SY 


Congenital Heart Surgery. Current Tech 
ques and Controversies. By A L Moultc 
Pp 347: £95-00 hardback. Butterwort! 
1985, 


The book seems to be a compilation 
papers presented at a paediatric card 
surgical conference—the dates, venue, a 
nature of which are not stated. Six ma 
groups of congenital cardiac malformatic 
are discussed in a total of 39 chapters, ez 
by an undisputed world authority anc 
five-chapter section deals with techniqt 
of perfusion and hypothermia. The follc 
ing malformations are covered: transpc 
tion of the great arteries, coarctation of 
aorta with ventricular septal defect, tr 
cus arteriosus, atrioventricular septal « 
fect, pulmonary atresia with intact ve 
tricular septum, and tricuspid atres 
univentricular heart. Most of the sectic 
have a ‘discussion’ chapter which is 
transcript of questions and answers. 

Many of the authors discuss surgi 
techniques in some detail which might 
of some interest to those surgeons w 
have not read the already published » 
scriptions. The less detailed discussic 
outlining the principles of the operatic 
may be of some value to paediatric ¢ 
diologists. The chapters vary considera 
in their scientific content and discuss 
value. The best sections are those wh 
consider transposition of the great arteri 
truncus arteriosus, and pulmonary atres 
They provide the reader with a use 
review of the advantages and limitations 
the various operations available and tł 
indications. The ‘discussion’ chapter 
atrioventricular septal defects is the tł 
part of that section, bringing the proble 
into a truer perspective than each ot. 
other chapters taken either separately 
together. In this section, as in others, 
surgeons have ignored the attempts by 
morphologists to introduce newer ter 
nology. 


he cardiac surgeon or paediatric car- 
ogist who is selective in the chapters he 
js will obtain a helpful review of current 
roaches to some of the more controver- 
topics in the management of congenital 
rt disease. 

ERIC SILOVE 


diac Problems of the Adolescent and 
ng Adult. Edited by D G Julian and 
< Wenger. Pp 282: £45-00 hardback. 
terworths, 1985. 


s book aims to review the cardiac 


problems of children and young adults. Its 
12 chapters discuss a variety of subjects 
ranging from the normal ambulatory 
electrocardiogram and the clearance of the 
young adult for strenuous physical exercise 
to topics such as myopericarditis and 
hypertension. The book on the whole has a 
wide scope; though several of the chapters 
inevitably relate to an age range of children 
which do not come to the attention of most 
British paediatricians. Celia Oakley's chap- 
ter on infective endocarditis is an excellent 
review of the topic and I found the two 
chapters on ‘cured’ congenital heart dis- 
ease and uncured congenital heart disease 


Book reviews 789 


of particular interest giving detailed in- 
formation on management and prognosis. 
The book does suffer, however, from the 
usual problems of multiauthorship, with 
variation in the quality of individual chap- 
ters and some repetition and conflicting 
comments. The cover says that this book is 
‘Essential reading for cardiologists and 
paediatricians’ but unfortunately I did not 
find it lived up to this claim. At £45 it 
is unlikely to find its way onto many 
paediatricians’ bookshelves, though it 
should have a place on the shelves of good 

libraries. 
D W BEVERLEY 
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British paediatrics 


Children in care 


The Second Report (session 1983-4) of the House of 
Commons Social Services Committee concerns chil- 
dren in care. Following the government response to 
this report the British Paediatric Association (BPA) 
has prepared comments on the four recommenda- 
tions in the report which refer specifically to medical 
care. 

The committee recommended: that there should 
be a named medical adviser responsible for the 
oversight of the physical and mental health of 
children in care but the government considered that 
a review of existing guidelines should await a study 
of the reorganisation of health services for children. 
The BPA would have welcomed a more positive 
response to this recommendation especially in rela- 
tion to fostering. The recommendation has already 
been implemented for adoption practice. 

The BPA strongly supported a recommendation 
that there should be a review of medical examina- 
tions of children in care and suggested that a 
working party of the BPA, the British Association 
for Adoption and Fostering, and the Royal College 
of General Practitioners be set up to undertake such 
a review. l 

A recommendation that there should be unambi- 
guous government guidance on the respective rights 
and duties of children, parents, and professionals 
concerning the medical treatment of children in care 
was also approved by the BPA but no immediate 
action on this was promised by the Government. 

Although the government was not prepared to 
implement a proposal that it should draw up a code 
of medical practice for children in care, the BPA felt 
this recommendation should be strongly supported. 
Some doctors are reluctant to share medical in- 
formation about prospective parents with social 
workers but the BPA considers it imperative that 
there should be no undisclosed medical facts about a 
potential foster family. 
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Some of the proposals made by the Social Services 
Committee have, in fact, ‘been incorporated in a 
consultation document on ‘Reviews of Children in 
Care of Local Authorities’ issued more recently by 
the DHSS. This document accepts that reviews are. 
an essential component of the management of 
children in care and seeks to give guidance on how 
they should be undertaken. 

The purpose of reviews is to examine the immedi- 
ate and long term plans for a child in care, taking 
into account his health, welfare, development, and 
education. The initial assessment should be under- 
taken within four weeks of the child coming into 
care and reviews should be held at intervals of not 
more than six months thereafter. The BPA wel- 
comes these proposals but emphasises the need for 
developmental assessments to be carried out by 
suitably trained doctors. 

The consultation document proposes that reviews 
be conducted by a panel who would consider all the 
available information about a child from a wide 
variety of sources and would consult the parents, 
foster parents, and, if possible, the child himself in 
planning for the future. It is recommended that a 
named doctor would be able to collate information 
on health matters but the BPA repeats its plea for a 
designated medical adviser in each health district 
who would not only collate information but act as, 
the regular point of contact with the social services 
department and facilitate the obtaining of informa- 
tion from the various health professionals involved. 
This responsibility is one that is likely to be 
undertaken by a consultant paediatrician with a 
special interest in community child health. 

According to thé DHSS these proposals do not 
have resource implications but the BPA considers 
that they will result in an increase in the work of 
doctors and nurses in community child health and 
will necessitate a redeployment of resources. 
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of the British Medical Association at St James's University Hospital, 
Leeds for a sherry recepton and dinner (Cost £12-00 per head) 
Speaker: Dr D Acheson. Chict Medical Officer DHSS: “The 
Governments Doctor 





Humulin 


Human Insulin (crb) 


‘HUMULIN’S Y ‘HUMULIN'IY ‘HUMULIN' Zn¥ 
Human insulin (crb) Presentation: Humulin S: A sterile, 
aqueous solution of human insulin (crb), 100 IU/ml. 
Humulin |: A sterile suspension of isophane human 
insulin (crb), 1OO!U/ml.Humulin Zn: 
A sterile suspension of crystalline human insulin 
(crb), 100 IU/ml. Uses: For the treatment of insulin- 
dependent diabetics. Dosage and Administration: The 
dosage should be determined by the physician, 
according to the requirements of the patient. Humulin 
S may be administered by subcutaneous, intramuscular 
or intravenous injection. Humulin | and Humulin Zn 
should be administered by subcutaneous or 
intramuscular injection only. Humulin S may be 
administered in combination with Humulin | or 
Humulin Zn as required. Humulin | and Zn: Rotate vial 
in palm of hands before use to re-suspend. Mixing of 
insulins: The shorter-acting insulin should be drawn 
into the syringe first, to prevent contamination of the 
vial by the longer-acting preparation. It is advisable to 
inject immediately after mixing. Contra-indications, 
Warnings, etc. Contra-indications: Hypoglycaemia. 
Under no circumstances should Humulin | or Humulin 
Zn be given intravenously. Precautions: Usage in 
pregnancy: Insulin requirements usually fall during the 
first trimester and increase during the second and third 
trimesters. Transferring from other insulins: A small 
number of patients transferring from insulins of animal 
origin may require a reduced dosage, especially if they 
are very tightly controlled and bordering on 
hypoglycaemia. The risk of hypoglycaemia can be 
considered minimal if the daily dosage is less than 40 
IU. Insulin-resistant patients receiving more than 100 
IU daily should be referred to hospital for transfer. Side 
effects: Lipodystrophy, insulin resistance and hyper- 
sensitivity have rarely been reported. Legal Category: P 
Package Quantities: 10ml glass vials in packs of 5. 
rice: 
Humulin S: 100 IU/ml £6.44. 
Humulin l: 100 IU/ml £6.44. 
Humulin Zn: 100 IU/mI £6.44. 
Product Licence Numbers: 
HumulinS 100 IU/mI 0006/0165 
Humulin!| 100 |U/m! 0006/0168 
HumulinZn 100 IU/ml 0006/0179. 
Date of preparation: December 1983. Full Prescribing 
Information Available From: Eli Lilly and Company 
Limited, Kingsclere Road, Basingstoke, Hampshire, 
RG21 2XA. Telephone: Basingstoke (0256) 473241 
‘HUMULIN’ is a trade mark. HU69 Dec '83 
l. Johnson l.S., Diabetes Care 1982, Vol. 5, Suppl. 2, 
4-12. 2. Fineberg, S.E. et al, Diabetologia 1983, 25, 
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The cost of living has never looked so good. 


Human insulin has always been 
cen as an outstandingly pure, less 
nmunogenic form of insulin; than 
at which comes from the pancreas 
f pigs and cattle. 

It has, however, been seen as 
xpensive. 

In fact. Humulin costs less than 


the most widely prescribed porcine independent of pork and beet prices 
insulins. Thus, it can be produced 
The price? Just £644 for100i.u. economically, and in large quantities 
You see, Humulin uses genetic for years to come. 
engineering and the techniques of pe 
recombinant DNA technology as ba UIN 
the method of manufacture. rein lis e ta 
Which means its completely THE HUMAN WAY TO TREAT DIABETE! 





ie es pey Presentation 1. Epilim 200 
op a” Enteric Coated. A lilac- 
paia | EA coloured enteric coated tablet n a W1 e range 
a 3 a containing 200mg sodium 
tes hay hee ee ©% valproate. 2. Epilim 500 B & 
ENEA A Enteric Coated. A lilac- j 
; . coloured enteric coated 
sodium valproate tablet containing 500mg epi epsies 

sodium valproate. 3. Epilim 100mg crushable tablets. A white 
scored tablet containing 100mg sodium valproate. 4. Epilim Syrup 
A red, cherry-flavoured syrup containing 200mg sodium valproate 
per 5ml. 5. Epilim Liquid. A red. cherry-flavoured 
sugar-free liquid containing 200mg sodium 
valproate per 5ml. Indications In the 
treatment of generalised, partial or 
other epilepsies. In women of child- 
bearing age Epilim should be used only 
in severe Cases or in those resistant to 
other treatment. Dosage and 
Administration To be taken with or after 
food. Epilim may be given twice daily 
Enteric coated tablets should be 
swallowed whole. Monotherapy Adults: 
Start at 600mg/daily increasing by 200mg 
at 3 day intervals until control is achieved 
(Maximum dose 2,500mg per day) 
Children over 20kg: Initially 400mg/day 
with spaced increases until control is 
achieved. (Usually within the range 
20-30mg/kg body weight per day) 
Children under 20kg: 20mq/kg of body 
weight per day: in severe cases may be 
increased up to 40mg/kg day. Increases 
above this only if plasma valproic acid 
levels, clinical chemistry and haematological 
parameters can be monitored. Combined 
Therapy It may be necessary to raise the dose 
when used with anticonvulsants which induce 
liver enzyme activity. Dosage of barbiturates 
should be reduced if sedation is observed 
Optimum dosage is mainly determined by 
seizure control and routine measurement of 
plasma levels is unnecessary. Contra- 
indications, Warnings; Contra-indication: 
Active liver disease. Side effects: Liver 
dysfunction including hepatic failure resulting 
in fatalities has occurred in patients whose 
treatment included valproic acid or sodium 
valproate. The incidents mainly occurred during 
the first 6 months of therapy. Clinical symptoms are 
more helpful than laboratory investigations 
in the early stages of hepatic failure. The 
onset of an acute illness, especially 
within the first 6 months. which may 
include symptoms of vomiting 
lethargy or weakness, drowsiness. 
anorexia, jaundice or loss of seizure 
control ts an indication for immediate 
withdrawal of the drug. Evidence to 
date does not establish which 
investigation could predict this possible 
adverse effect: measurement of liver 
function should be performed in the 
first 6 months of therapy in those who 
seem most at risk. Hyperammonaemia 
without hepatic damage can occur, it is 
usually transient, but may occasionally 
present clinically. If so Epilim should be 
discontinued. Valproic acid inhibits platelet 
aggregation. Thrombocytopenia has been 
reported. Spontaneous bruising or bleeding 
IS an indication for withdrawal of medication 
Pancreatitis, tremor, weight gain, transient 
hair loss. increased alertness, aggressiveness 
hyperactivity, anenorrhoea, stupor and oedema 
have been reported Drug Interactions Epilim 
may potentiate monoamine oxidase inhibitors and 
other anti-depressants. Loss of efficacy of oral 
contraceptive agents does not appear to be a 
problem. Women of Childbearing Age Valproic 
acid and sodium valproate. like certain other anti- 
convulsants, have been shown to be teratogenic in 
animals. In women of childbearing age the benefits 
of these compounds should be weighed against the 
possible hazard suggested by these findings and their 
pregnancies should be carefully monitored. Product Licence 
Numbers Epilim 200 Enteric Coated 0623/0006. Epilim 500 
Enteric Coated 0623/0005. Epilim 100mg crushable tablets 
0623/0015. Epilim Syrup 0623/0004. Epilim Liquid 0623/0016 
NHS Cost Epilim 200 Enteric Coated 100 tablets. £6 59 
Epilim 500 Enteric Coated 100 tablets, £16.45. Epilim 100mg 
crushable tablets 100 tablets. £3.99. Epilim Syrup 200ml, £4.03 
Epilim Liquid 200ml, £4 03. Further information ts available from 
Labaz Sanofi UK Ltd.. Floats Rd.. Wythenshawe 
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Psychological management of overdose in 


young people 


More and more children take overdoses every year. ' 
Deliberate self poisoning is a very common medical 
emergency in the 12 to 18 years age group.“ * Suicide 
is also becoming more prevalent among teenagers” 
and is now the third commonest cause of death 
during these, usually healthy, years. What should be 
done by way of assessment, treatment, and preven- 
tion? 

A working party of the Royal College of Psychiat- 
rists has made sensible suggestions* that include the 
opportunity for all children who deliberately injure 
themselves to get urgent psychiatric assessment and 
the offer of treatment. This opportunity is not, 
however, available eyerywhere. One of the ob- 
stacles to developing good services is a misplaced 
therapeutic nihilism which sees overdose as an 
impulsive response to minor stress, carried out by 
psychiatrically normal but emotionally self indul- 
gent young people, who are using pills as a 
communication to others and are most unlikely to 
use psychiatric help. The view is dangerously 
incomplete. Several clinical studies of children and 
young adolescents who have deliberately poisoned 
themselves have reported a substantial subgroup 
with diagnosable psychiatric disorder.” * A compari- 
son of schoolchildren who have taken overdoses 
with psychiatric outpatients matched for age, sex, 
social class, and place of residence has suggested 
that the former group are, if anything, more 
psychologically disturbed and more often meet 
operational criteria for depressive disorder.” Those 
with evidence of longstanding psychological prob- 
lems are particularly likely to poison themselves 
again, and in the highest risk group 50% attempt 
this within a year.” 

In short, overdose is the presentation of a wide 
range of types and severity of psychological prob- 
lems. Psychological assessment needs to formulate 
the immediate risk to life, the longer term outlook 
for emotional adjustment, the presence of other 
sorts of risk, and the opportunities for treatment. 


Risk to life 


Most drug overdoses are not very dangerous. 


Studies of children who have killed themselves!” or 
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who have injured themselves seriously’! have found 
both dissimilarities and similarities to more minor 
self poisoning. Boys are more likely than girls to kill 
or damage themselves; but girls outnumber boys by 
5-10 to 1 in overdosing groups. Fatal suicides more 
commonly involve intelligent, tall children who have 
planned for death effectively. On the other hand, 
both fatal and minor kinds of self injury tend to be 
triggered by the same sorts of crisis—rows over 
discipline, family argument, or parental illness— 
which may seem trivial to an unsympathetic ob- 
Server. | 

The predictors of lethality are still too non- 
specific to enablé accurate discrimination. The best 
guide is probably the presence of a determined, 
mature attempt to end one’s life. The extent of the 
danger is judged better by lethal intent and deliber- 
ate planning than by the physical damage actually 
caused. Much of the immediate physical hazard of 
an overdose depends simply upon what drugs 
happened to be in the bathroom cupboard at the 
time. 

Kreitman’s term ‘parasuicide’’~ is sometimes used 
to make the distinction between those who have 
deliberately attempted suicide, but been unsuccess- 
ful, and those ‘parasuicide’ cases who have taken 
tablets to excess with a non-lethal motive, such as a 
communication to relatives and friends who may 
well have done the same themselves. In children, 
however, the distinction between attempted suicide 
and parasuicide is blurred. Motives are often mixed. 
A substantial minority—those most psychologically 
disturbed—say clearly that they wished to die.” 
Even they, however, have often formed the inten- 
tion rapidly, and abandon it later. Other children 
have indeed been desperate but perceive their 
motive as the escape from a difficult situation. In 
any case, parasuicide and attempted suicide are 
behaviours, not diagnoses, and both describe very 
heterogeneous groups of children. 
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Emotional adjustment 


Many children who poison themselves are so dis- 
turbed that they would still need treatment even if 
they had never tried to hurt themselves.° * The 
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clinical picture varies. Sometimes it is depressive, 
with prolonged misery and self blame and loss of 
sleep and appetite.” Antisocial conduct is also 
common,'* though not necessarily any more frequent 
than in other young people who have been pre- 
sented for psychological help through more ortho- 
dox routes.” School refusal is common in the 
histories of both fatal suicides!’ and self injurious 
behaviour.° 

Some children who have taken an overdose do not 
show any other psychiatric abnormality and may be 
reacting to stress in a way that is sanctioned by their 
subculture. This group is probably less likely to 
repeat the overdose in the short term.’ Whether 
they do so may depend upon the effects of the 
overdose upon other people. Their longer term 
outcome is not clear. 

Otto’s long term, controlled follow up study has 
emphasised the risks for later psychological 
adjustment.” Nearly 5% had died by their own hand 
at the time of follow up—most of them within two 
years of the original act—and survivors showed high 
rates of convictions, marital problems, and emigra- 
tion. 


Other risks 


Clinicians should be aware of the strong association 
between deliberate self injury and major break- 
downs of family relationships. This has impressed 
many of the observers who have described their 
patients.'* Psychiatric disorder and alcohol abuse 
are often encountered in close relatives.’ ' Lack of 
warmth and support at home are disproportionately 
common*® and have amounted to neglect or physical 
abuse in many instances.' * Many of the children 
have run away from home at least once.” Sexual 
abuse has also been described by suicidal girls,’ but 
it is hard to know how common it is. For all these 
reasons, an assessment of the wider family and 
social context is as important as judgements about 
the patient’s mental state. 


Opportunities for treatment 


Because the problems giving rise to overdose are so 
various, no single scheme of treatment is likely to 
help everyone. Services need to be able to call upon 
several ways of working, and to experiment with 
new ways. On occasions crisis oriented, short term 
family therapy is called for—but sometimes this is 
impossible or pointless. Individual counselling for 
children can also help, especially for those who are 
most unhappy. Difficult care decisions may have to 
be taken as an emergency. Antidepressant medica- 
tion is only rarely indicated, when an overtly and 


severely depressed child does not respond to 
attempts at psychological help. In those rare in- 
stances when drug treatment is given, drugs must of 
course be stored securely and administered by a 
responsible adult, if necessary through daily hospital 
attendance. Admission to an inpatient psychiatric 
unit should also be an uncommon treatment of late 
resort, either to try to prevent the actively suicidal 
from killing themselves or to enable a planned 
course of treatment that cannot be delivered in 
other ways. If lightly embarked on, hospital admis- 
sion may encourage regression and the avoidance of 
stresses that ought to be mastered. Self help groups, 
cognitive therapy, and education about the effects of 
overdoses are experimental methods that deserve 
trial. 

The absence of treatment trials is an embarrass- 
ment to the professions involved since the extension 
of effective treatment services will mean the provi- 
sion or redeployment of resources, and the case will 
therefore have to be made with empirical support. 
When a new service is planned, the possibility of 
random allocation in the initial stages should be 
given serious consideration. Two separate kinds of 
trial are required: one, with immediate practical 
implications, is to evaluate existing ‘packages’ of 
treatment. The second is to compare specific ther- 
apies in particular subgroups: this latter type of trial 
might perhaps be deferred until research gives more 
precise indications of the mediators of outcome, and 
therefore more focussed targets for treatment. 

The offer of treatment is much more than a ritual. 
Contrary to rumour, many children and families will 
reattend for psychological treatment. Fifty six per 
cent did so in one series of unselected consecutive 
cases." Those with more severe psychiatric disorders 
were the most likely to reattend. Good practice will 
ensure that the person making the assessment and 
offer of treatment will also carry it out, that 
treatment is offered in terms comprehensible to the 
child and family, and that there is little delay 
between assessment and treatment. Indeed, treat- 
ment starts with the very beginning of assessment 
and much can be done in the acute crisis of hospital 
admission. 

It follows that good quality psychological man- 
agement needs to call upon general hospital re- 
sources, and there remains a strong case for the 
admission of all those who have deliberately taken 
an overdose to a hospital ward. Discharge from the 
casualty department, with a later appointment to see 
an unnamed person in the psychiatric unit, is 
widespread but unlikely to help. It is also mistaken, 
because very many overdoses involve substances 
with psychotropic effects that can easily lead to the 
overlooking of abnormal mental states. The psycho- 
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logical assessment cannot be done responsibly until 
the patient is no longer intoxicated, which may 
mean prolonging time spent in the ward, but is 
unavoidable. 

Local circumstances differ, but there is much to 
be said for allowing one ward to develop a particular 
expertise. This could help to counteract the anger 
often expressed by health professionals to young- 
sters who are perceived as the agents rather than the 
victims of their own suffering. In adult medicine 
there is a move for physicians rather than psychiat- 
rists to undertake the urgent mental assessment. '° 
For children and their families, however, the specifi- 
cally medical aspects of management are limited: 
neither medication nor inpatient treatment are 
usually indicated. It makes better sense that the 
assessor should be the therapist too, and that 
members of child psychiatric teams (not necessarily 
medically trained) should accordingly be available 
to the wards at short notice. 

The prevention of overdoses needs priority, and 
has not had it. The commonest source of the drugs 
or poisons used is the family store of medicines. 
Campaigns to stop the hoarding of dangerous 
substances should be tried and assessed. Indeed, 
secondary prevention after an overdose could well 
involve a home visit to reduce future access to 
danger. 

Many of those taking overdoses (50% in one 
series)’ have visited their family doctor in the weeks 
before their act. In theory, this might allow for early 
detection of a suicidal frame of mind. In practice, 
the decision to poison oneself, like other decisions 
made in childhood, is often taken and acted on 
precipitately. The provision of preventive counsell- 
ing services should not be confined only to those 
who say they are suicidal. Development of services 
could therefore be through informal and easy access 
resources, such as school counsellors or advisors 
available by telephone. 

If culturally determined attitudes make some 
children more likely to take overdoses, then educa- 


tion could, in principle, have a most important role. 

The very first step should be to understand the 

current attitudes of children and adolescents to- 

wards overdose as a response to life stress. Research 

in this subject should be commissioned now. It is 

likely to lead on to formulations of what needs to 
change. 

E TAYLOR 

Institute of Psychiatry, 

London SES 8AF 
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Maternal autoimmune disease and the fetus 


The privileged position of the fetus, containing 
foreign protein that is not rejected by its mother, 
has intrigued biologists for many years. More 
recently, it has been realised that certain maternal 
autoimmune diseases, particularly immune throm- 
bocytopenia, Graves’ disease, pemphigoid gesta- 
tionis (herpes gestationis), myasthenia gravis, and 
systemic lupus erythematosus may affect the fetus 
by immune mechanisms, and, in particular, that the 
degree of fetal involvement may be out of propor- 
tion to the extent of maternal illness. Rhesus 
isoimmunisation has been specifically excluded from 
the following discussion singe, although the fetus is 
affected by maternal antibody, this antibody is not 
related to maternal autoimmune disaese. 


Immune thrombocytopenia 


In immune thrombocytopenia, IgG antibodies may 
cross the placenta and cause thrombocytopenia and 
subsequent risk of bleeding in the fetus. The overall 
risk of subsequent neonatal thrombocytopenia is 
about 45%. When in pregnancy transplacental 
passage of antibodies occurs is not known. Although 
the risk of bleeding is greatest during labour, where 
catastrophic intracerebral haemorrhage can be fatal 
to the fetus, the fetus may have thrombocytopenia 
well before this stage. Most believe that those fetuses 
at risk should be delivered by caesarean section, 
although this is disputed by others. 

The quantification of fetal risk has been based on 
the measurement of free antiplatelet IgG in the 
serum as detected by the absorption of IgG from 
maternal plasma to normal platelets (indirect test).! 
This has been said to correlate well with neonatal 
thrombocytopenia, and could represent a consider- 
able advance over previous tests based on measure- 
ment of free IgG in maternal plasma or the absolute 
platelet count. The absolute platelet count is par- 
ticularly unreliable, since patients in clinical remis- 
sion may still have high antibody titres and therefore 
be at risk of producing an affected fetus. 

Standard treatment for immune thrombocy- 
topenia has been with steroids, splenectomy (best 
performed before pregnancy), and immunosupres- 
sive drugs. With the possible exception of azathio- 
prine, immunosupressive drugs should not be used 
in pregnancy. The use of large doses of intravenous 
human IgG, however, represents a real advance in 
short term treatment.” This has improved maternal 


platelet count in pregnancy, and will probably 
improve fetal outcome. 


Graves’ disease 


There is good evidence that the pathophysiology of 
Graves’ disease is intimately related to the presence 
of thyroid stimulating autoantibodies that bind to 
thyroid stimulating hormone receptors in the thy- 
roid cell and cause excessive secretion of thyroid 
hormones. These autoantibodies also cross the 
placenta and can stimulate the fetal thyroid gland, 
causing intrauterine and neonatal hyperthyroidism 
in up to 10% of women with a past or current history 
of Graves’ disease. Dirmikis and Munro? have 
shown that the presence of more than 20 U/ml long 
acting thyroid stimulator-protector accurately pre- 
dicts the subsequent development of neonatal thyr- 
otoxicosis. The titre of thyroid stimulating autoanti- 
bodies does not necessarily correlate with tne 
thyroid status of the mother. Thus it is possible for a 
hyperthyroid baby to be born to a woman who is 
euthyroid, or hypothyroid, but has had Graves’ 
disease, and who has a high antibody titre. Never- 
theless, there are problems with this relatively 
simplistic approach: in the neonate, the half life of 
antibodies that have crossed the placenta is believed 
to be 5 to 14 days,* yet neonatal hyperthyroidism 
may persist for several years. One child who is an 
identical twin may have neonatal hyperthyroidism; 
the other may not. Three infants with neonatal 
Graves’ disease have been described where there 
was no history of thyroid disease in the mother. 
Delayed onset (2 to 4 months) Graves’ disease has 
been reported in two infants of a mother with 
Hashimoto's disease whose serum did not have long 
acting thyroid stimulator or its protector, but did 
have a thyroid stimulating autoantibody inhibitor." 
Thus, it seems that both the genotype and pheno- 
type of the child are important in the expression of 
Graves’ disease in the neonate, and also that the 
occurence of Graves’ disease in the neonate (and 
it's mother) may depend on a balance between 
thyroid stimulating autoantibodies and an inhibitor. 
In addition, some cases of congenital hypothyroid- 
ism seem to be related to a maternal immunoglobu- 
lin which blocks thyroid stimulating hormone in the 
absence of thyroid dysfunction in the mother.° 
The recognition of Graves’ disease in utero is 
complicated because both immunoglobulins and 
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antithyroid drugs given to the mother to treat the 
condition may affect the fetus in opposing direc- 
tions. A persistent fetal tachycardia greater than 150 
beats per minute, semetimes associated with ultra- 
sound evidence of heart failure, and intrauterine 
growth retardation suggest a fetus with hyperthy- 
roidism. These fetuses have been treated in utero by 
carbimazole given to the mother with additional 
thyroxine, to maintain her thyroid status. 


Pemphigoid gestationis (herpes gestationis) 


This is a very uncommon skin condition present in 
about 1 in 50 000 pregnancies,” but almost specific 
to pregnancy. It is characterised by subepidermal 
blisters that often start around the umbilicus. It is 
almost certainly caused by an autoantibody, since 
skin biopsy shows IgG and C3 complement deposi- 
tion in the basal cel! plasma membrane,” and since 
the serum of these patients contains IgG immuno- 
globulin that binds to the basement membrane zone 
of the skin. The intense itching and severe constitu- 
tional effects may be successfully treated with oral 
steroids, initially im high dosage, or by plasma 
exchange. The fetus may be affected by a similar 
transient eruption, indicating transplacental passage 
of the antibodies. A recent study showed no 
increased perinatal mortality, but a high incidence 
of growth retardation.’ 


Myasthenia gravis 


This condition is caused by IgG antibodies that bind 
to receptors on the motor end plate, blocking 
neuromuscular transmission and causing weakness 
of voluntary but not smooth muscle. The IgG 
antibodies cross the placenta and the neonate is 
temporarily affectec in up to 20% of cases.” Indeed, 
the existence of neenatal myasthenia was one of the 
major clues to unravelling the pathophysiology of 
this condition. 

The mainstay of treatment is anticholinesterase 
drugs such as neostigmine and pyridostigmine. 
These drugs should be given parenterally in labour. 
Corticosteroids, plasmapheresis (for crises), thy- 
mectomy, and antimetabolites are also used, but the 
latter two are not recommended in pregnancy. 

The fetus is not affected in utero; perhaps 
transplacental passage of maternal drugs or the 
action of certain components of amniotic fluid, in 
particular a fetoprotein, in absorbing antiacetylcho- 
line receptor antibedies accounts for this effect. The 
fetus is likely, however, to be born prematurely or 
growth retarded, and about 40% of all myasthenic 
pregnancies have one or both of these com- 
plications.” Although the perinatal mortality has 
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been reported to be as high. as 82 per 1000 in 
retrospective surveys,’ more recent reports give a 
more favourable prognosis. 

Early stages of labour proceed normally in 
patients with myasthenia because the uterus has 
smooth not striated muscle. The later stages, how- 
ever, where maternal effort is important may be 
delayed. 

Antiacetycholine receptor antibodies may be se- 
creted in breast milk, and therefore the mother with 
very high titre antibodies or who is taking large 
quantities of anticholinesterase drugs should breast 
feed with caution. It has been stated, however,” 
that anticholinesterase drugs do not enter breast 
milk. 

Neonatal myasthenia gravis responds to anticho- 
linesterase drugs; it only lasts about three weeks, the 
presumed half life of maternal antibody in the 
neonate. Exchange transfusion has also been used, 
and plasmapheresis may be helpful.” 


Systemic lupus erythematosus 


This is a multisystem disease which most frequently 
presents in young women. It is therefore relatively 
common in pregnancy, and it is certainly the 
connective tissue disease that has been studied most 
intensively. The apparent prevalence has increased 
as more mild forms of the disease are recognised. 

There are three main ways in which systemic 
lupus erythematosus affects pregnancy and it’s 
outcome. It increases the risk of abortion, increases 
the risk of late pregnancy losses due to hypertension 
and renal failure, and is an important cause of heart 
block and other cardiac defects in the newborn. This 
latter effect may be part of a more general neonatal 
lupus syndrome. 

The incidence of abortion in patients with syste- 
mic lupus erythematosus may be as high as 40%." 
On reviewing previous pregnancies, even before the 
clinical onset of the disease, Fraga found that the 
incidence of abortion was 23%, about twice as high 
as in a group of control patients.'! The risk of 
abortion is clearly not related to the severity of the 
condition. In systemic lupus erythematosus, abor- 
tion often occurs later than the usual 12 to 14 weeks’ 
gestation, and, indeed, may occur at any gestation 
up to 28 weeks. Systemic lupus erythematosus 
should always be considered as an important, 
though rare, cause of recurrent late abortion: many 
of these cases have serological evidence, but no 
other clinical manifestations. A high titre of lym- 
phocytotoxic antibodies has been found in patients 
with this disorder, whose pregnancies ended in 
abortion. These antibodies can be absorbed by 
trophoblast, which suggests a number of possible 
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mechanisms for the cause of abortion. For example, 
necrotising decidual vascular lesions occur with 
immunoglobulin deposition in placentas of women 
whose pregnancies were complicated by systemic 
lupus erythematosus. 

An alternative approach has been to examine the 
relation between the lupus inhibitor and recurrent 
abortion. Five to 10% of these patients develop an 
inhibitor of the coagulation pathway that causes 
prolongation of the partial thromboplastin or 
prothrombin times. The presence of this antibody 
seems to be a major risk factor for fetal loss (and 
paradoxically for maternal thromboembolism). 
Since lupus anticoagulant may be present without 
any other evidence of the disease, it should be 
looked for in all cases of recurrent abortion. The 
titre of anticardiolipin antibodies is highly correlated 
with lupus anticoagulant activity.'* In future, anti- 
cardiolipin titre may be a better index for prognosis 
and treatment. 

There is evidence that treatment of the lupus 
inhibitor may improve pregnancy outcome, Lubbé!? 
studied a group of 10 women with 25 previous 
intrauterine deaths. Treatment with prednisone (40 
to 60 mg/day), and aspirin (75 mg/day) resulted in 
five live infants from six pregnancies. It is clear that 
if steroids do improve the pregnancy outcome, high 
doses may be necessary, and this may account for 
previous failures of steroid treatment.!! This is, 
however, a form of treatment where we urgently 
need controlled clinical trials. Other treatments that 
have been used include plasmapharesis and 
azathioprine. In addition, to determine the precise 
importance of lupus anticoagulant, more information 
is needed on its presence in patients who do not have 
systemic lupus erythematosus or a bad obstetric 
history. 

The neonatal lupus syndrome includes haemato- 
logical complications, cardiac abnormalities, babies 
in whom discoid skin lesions are the only abnormali- 
ties, and neonates who develop the disorder whose 
mothers are not affected. '* In systemic lupus erythe- 
matosus, however, the precise antibody that affects 
the fetus has not been identified, and the fetal 
outcome cannot be correlated with fetal (or mater- 
nal) antibody titres. The haematological abnormali- 
ties are haemolytic anaemia, leucopoenia, and 
thrombocytopenia. They are usually transient, and 
not a major problem. By far the most common 
cardiac abnormality is complete heart block which 
may be present and detected antenatally. Although 
most infants born to affected mothers are normal, 
about one in three mothers, who deliver babies with 
congenital heart block have, or will have, a connec- 
tive tissue disease. Most frequently the disease is 
systemic lupus erythematosus, but in 16% of cases 


the mother has had rheumatoid arthritis, and, in 
25%, a less well defined form of connective tissue 
disease. Congenital heart block has also been 
reported with Sj6gren’s syndrome. 

About 60% of mothers who deliver a child with 
congenital heart block have anti-R, antibodies. In 
one series, these autoantibodies were invariably 
present in the mothers with systemic lupus erythe- 
matosus that delivered an affected child, but they 
were also present in some of those asymptomatic 
women who had a child with congenital heart 
block.'? There is therefore strong circumstantial 
evidence to implicate the anti-R, system in the 
pathogenesis of congenital heart block. Immunoglo- 
bulin has recently been found in the atria of a fatal 
case of congenital heart block.'° The neonate 
usually survives the perinatal period, however, and 
often does not require pacing. Fatal cases may also 
be associated with endomyocardial fibrosis or peri- 
carditis. 

The study of immune mechanisms in pregnancy 
(with the notable exception of haemolytic disease of 
the newborn) has not offered much to the clinician 
until recently. The maternal diseases described 
above are of real importance, however, both to 
obstetricians and paediatricians. Furthermore, the 
finding that immunotherapy may help a group of 
patients with recurrent abortion, who share many 
histocompatibility antigens with their husbands,!’ 
emphasises the importance that immunology will 
have in reproductive medicine in the future. 
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Structure and evolution of echo dense lesions in the 
neonatal brain 


A combined ultrasound and necropsy study 


D I RUSHTON, P R PRESTON, AND G M DURBIN 


Department of Pathology, University of Birmingham and Regional Neonatal Unit, 
Birmingham Maternity Hospital 


SUMMARY Sixty seven of 216 infants weighing less than 2 kg at birth had cerebral lesions on 
ultrasonic scanning. Eight of 17 who had periventricular leukomalacia, with or without 
subependymal or intraventricular haemorrhage, or both, died. These and one larger baby were 
the subject of a combined ultrasound, and where appropriate, necropsy study. There was 
excellent correlation between the ultrasound and necropsy findings, only some of the earlier 
lesions of periventricular leukomalacia being missed by ultrasound. The data suggest it is now 
possible to distinguish periventricular leukomalacia and subependymal/intraventricular haemor- 
rhage by ultrasound, that both lesions may be present in the same brain, that apparent 
parenchymal extension of an intraventricular haemorrhage is more probably the result of 
haemorrhage into ischaemic periventricular tissue, and that the term ‘periventricular haemor- 
rhage’ should be abandoned since it confuses two lesions of differing aetiology and differing 
clinical importance. Future advances in neonatal brain ultrasound depend on accurate assessment 
of both the nature and site of lesions within the cerebral hemispheres and ventricular system since 
the interpretation of these parameters is of critical importance. 


The periventricular regions of the brain of the 
preterm neonate are known to be particularly 
susceptible to circulatory disturbances. Two major 
groups of lesions are recognised, the subependymal 
haemorrhage (or germinal matrix haemorrhage) 
/intraventricular haemorrhage complex, simplistic- 
ally related to hyperperfusion of the brain, and 
periventricular leukoencephalomalacia related to 
hypoperfusion.’ There is growing evidence from 
follow up studies that the prognosis of the former 
disorder is good whereas it is frequently very poor 
with periventricular leukomalacia.7 

The advent of techniques to show lesions of the 
neonatal brain during life has greatly extended 
knowledge about the genesis and natural history of 
these disorders but their exact inter-relation remains 
controversial.* The relatively low resolution of early 
scanning instruments combined with ignorance of 
the natural history of the lesions prevented 
distinction between subependymal/intraventricular 
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haemorrhage and periventricular leukomalacia, the 
term periventricular haemorrhage being introduced 
to describe all echo dense lesions related to the walls 
of the lateral ventricles. Subsequent discussion of 
periventricular haemorrhage as a single entity has 
obscured the differences and associations between 
the lesions. In 1983 we described the ultrasound 
appearance of early periventricular leukomalacia 
before the cystic phase had developed.* Other 
authors have confirmed our observations, though 
some stress the haemorrhagic nature of these 
lesions.” Improved techniques now allow the 
distinction between these two groups of lesions, yet 
there are few combined ultrasonic and necropsy 
studies of either subependymal/intraventricular 
haemorrhage or periventricular leukomalacia.” 
The present study endeavours to distinguish 
between these two major groups of lesions, particu- 
larly in the early phases of periventricular leukoma- 
lacia before cystic change has occurred, and to 
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correlate the ultrasonic findings with necropsy ex- 
aminations of the brain. The results suggest that it is 
pessible to divide the ultrasonic appearances into 
several categories, that is subependymal haemor- 
rhage alone; subependymal haemorrhage and in- 
traventricular haemorrhage; subependymal haemor- 
rhage, intraventricular haemorrhage and periventri- 
cular leukomalacia; intraventricular haemorrhage 
and periventricular leukomalacia; and periventri- 
cular leukomalacia alone. In addition, it provides 
insight into the relation between the two groups of 
disorders and raises doubts about the concept of 
extension of subependymal/intraventricular hae- 
morrhagic lesions into normal brain parenchyma. 


Subjects and methods 


A total of 216 infants—most babies weighing 2 kg or 
less and all weighing less than 1-5 kg—admitted to 
the regional neonatal unit at Birmingham Maternity 
Hospital were subject to ultrasound scanning as 
soon after birth as possible. In most this was 
undertaken on the first or second day of life, but in 
some outborn infants scanning was delayed till one 
or two days after admission to the neonatal unit. 
Thereafter, scans were performed three times a 
week for the first week and at least weekly until 
hospital discharge. A total of 67 heavier babies were 
scanned when clinically indicated, usually because 
of fits or abnormal movements. 

The apparatus used was an ATL Mark III small 
wheel sector scanner with a 5 MHz transducer using 
the anterior fontanelle as an acoustic window. The 
babies were scanned in their incubators without 
disturbance, and a set of standard views was 
recorded at each examination, including anterior, 
middle, and posterior coronal sections and right and 
left parasagittal sections. 

Eight infants with abnormal scans indicative of 
periventricular leukomalacia died. In these cases a 
necropsy was performed by DIR, who was unaware 
of the scan data when the brains were examined. 
Necropsies were performed in all babies dying with 
other abnormalities or with normal scans, the vast 
majority by DIR and the remainder by an experi- 
enced consultant perinatal pathologist. In all cases 
where periventricular leukomalacia, subependymal, 
ar intraventricular haemorrhages had been identi- 
fied on scan, lesions were subsequently confirmed at 
necropsy. 


Results 
Sixty seven of the 216 infants who weighed 2 kg or 


less at birth had abnormal scans (Table 1). Seven- 
teen were found to have an ultrasound appearance 
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of periventricular leukomalacia with or without 
subependymal or intraventricular haemorrhages, or 
both. One further heavier baby was found to have 
periventricular leukomalacia on ultrasound. These 
18 infants are the subject of this study. Ten are still 
alive (Table 2), most with major neurological 
defects. 


Clinical data. Fifteen of the 18 babies had a 
birthweight of between 0-96 and 1-75 kg (mean 1-2 
kg), and gestational age was 26 to 33 weeks (mean 
29 weeks). Ten had birth asphyxia as evidenced by 
low Apgar scores or a low cord blood pH <7:25 with 
a base excess of —10, or both. Nine infants required 
mechanical ventilation. Three of these infants were 
ventilated from birth, two of whom had a clinical 
diagnosis of hyaline membrane disease; five re- 
quired later ventilation for hyaline membrane dis- 
ease; and one infant was ventilated for excessive 
lung fluid and hypercarbia. 

Five infants were not asphyxiated at birth. Four 
subsequently required ventilation—two for hyaline 
membrane disease, one for lung fluid, and one 
outborn baby during transfer from an outlying unit. 

Six of the nine infants who required ventilation 
for hyaline membrane disease developed air leaks— 
five had pneumothorax (56%), and one developed 
interstitial emphysema. The current incidence of 
pneumothorax associated with hyaline membrane 
disease in this hospital is 28%. Serious hypotension 
was observed in three infants. Convulsions occurred 
in seven of the 15 infants. 

The three remaining infants had very different 
clinical histories. Case 9, a first twin weighing 0-77 
kg, had normal ultrasound scans until age 61 days, 
two days after a profound hypotensive episode 
associated with fulminating necrotising enterocolitis 


Table 1 Classification of cerebral lesions in relation to 
birthweight in 67 low birthweight infants with abnormal 
ultrasound findings and one larger infant 





Classification Birthweight <2 kg 
(range 560-1980 g, 


mean 1404 g) 


Birthweight >2 kg 
(range 2140—4250 g, 
mean 3045 g) 





(n=216) (n=67) 
SEH 34 (3) 
SEH PVL 2 (1) 
SEH IVH 16 (15) 
SEH IVH PVL 6 (4) 
IVH PVL l 
PYL 8 (3) | (case 8) 

Total of abnormal 

ultrasound appearances 

excluding malformations 67 (26) l 


eM 
SEH=subependymal haemorrhage; IWH=intraventricular 
PVL=periventricular leukomalacia. 

Figures in brackets represent numbers that did not survive. 


haemorrhage; 
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Table 2 Clinical details, ultrasound findings, and outcome in 18 infants with periventricular leukomalacia (PVL) 


Cate no Birth. Echo dense phase of PVL Cystic PVL Ventricular Echo Age at Necropsy findings/neurological 
(Figures) weight — enlargement densities death status 
(kg} Age at Location/ Side Age at consistent (days} 
appearance adjacent to appearance wrth 
(days) (days) haemorrhage 
i 0-90 4-7 Anterior horn Bilateral 11-14 Present Bilateral 26 Old R subependymal haemorrhage. 
Body of ventricie SEH Bilateral periventricular cysts 
R>L. Ischaemic neuronal change. 
2 0-96 1-3 Anterior horn Bilateral — — Bilateral 6 Ocdematous friable brain. Bilateral 
{1) Body of ventricie SEH IVH IVH and PVL. Cerebellar softening 
Temporal hom R>L. Ischaemic neuronal change. 
3 1-00 0-3 Anterior born Bilateral — — L SEH 5 L subependymal haemorrhage. 
(6 a, b) Body of ventricle R IVH. Disruptive 
Bilateral haemorrhagic PYL. 
4 104 0-14 Present Nil 42 Cerebral cortical softening 
(4 a, b) Bilateral R occiplto-parietal and L motor 
lesions regions. Bilateral cystic PVL. 
. Basal ganglia gliosis 
5 10700 = 0-14 Present Nil 23 Bilateral PYL R>L. Cerebra! 
(5 a, b) Bilateral oedema. Minor subarachnoid 
6 1-34 0-2 Anterior horn Bilateral — — R SEH 4 Massive L PYL. Micro R PYL. 
(7 a, b, Body of ventricle bilateral Bilateral IVH. Post fossa 
c) IVH haemorrhage. Pontine neuronal 
` necrosis 
7 1-45 Jd Body of ventricle R — — Bilateral 3 Cerebral oedema, Massive R IVH 
(2, 3a, SEH IVH with surrounding PVL. Sloughing of 
3b) ventricular wall. I subependymal 
haemorrhage. Necrosis and 
feruginisation of neurones of basal 
ganglia. Microscopie PVL on L. 
8 1-75 0-1 Anterior hom Bilateral — — — 4 Gross cerebral oedema. Bilateral 
Body of ventricle PVL. L IVH. Diffuse iron staining 
Posterior horn of leptomeninges. 
Temporal horn 
9 0-77 61-63 Anterior horn Bilateral 67-74 Present — Alive Global retardation. Spastic 
Body of ventricle quadriplegia. 
Posterior hom 
10 0-98 0-2 Body of ventricle 5-12 Present R SEH Alive Good at 2 years. 
IVH 
il 1-12 0-1 Anterior bom R 9-13 Present L Choroid Alive Hydrocephalic with shunt. Mild 
plexus spastic quadriplegia. R arm better 
than L. Developmental delay. 
12 1-18 3-5 Anterior horn R 10-20 — R SEH Alive Normal at 18 months. 
13 1-27 0-1 Anterior horn L 7-40 Present — Alive R hemiplegia, possibly 
Body of ventrick asymmetrical totraplegia 
14 1-34 0-2 Anterior born Bilateral 8-10 Present — Aliye Spastic quadriplegia, 
Body of ventricle Global retardation 
Posterior hom 
15 1-52 0-3 Anterior horn L 6-9. Present L SEH Alive Right hemiplegia. 
Body of ventricle IVH 
Temporal born 
16 1-57 0-8 Anterlor born R 13-34 Present — Alive Severe retardation and spasticity. 
Body of ventricle Spastic quadriplegia. 
Posterior hora 
17 1-85 61-67 Anterior horn Bilateral 67-80 Present — Alive Spastic quadriplegia. 
Body of ventricle 
18 2°76 1-7 Anterior horn Bilateral 8-17 Present — Alive Severe retardation and spasticity 
Body of ventricle 





R=right; L=left; SEH=subependymal haemorrhage; [VH=intraventricular hacmorrhage. 


which required jejunostomy and resection of gan- 
grenous bowel. Case 17, also of low birthweight, 
had been discharged home from another hospital 
only to be readmitted because of convulsions. 
Several hours of hypoxia ensued. The baby was 
transferred to this neonatal intensive care unit and 
required ventilation before the convulsions were 
controlled with large doses of anticonvulsants. Case 


18 was delivered by torceps after a prolonged period 
of fetal distress. He had multiple fits in the neonatal 
period. 

Ultrasound findings. Sixteen of the 18 babies de- ' 
veloped abnormal echo dense lesions in the 
periventricular white matter of the cerebral hemis- 
pheres. In 14 the lesions were discovered within 8 
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Fig. 1 Mid coronal section of the brain in case 2 showing large bilateral subependymal haemorrhages. Confluent with 
these are triangular der se lesions typical of periventricular leukomalacia. 


On the right the dense ares extends throughout the hemisphere sparing only the cortex and basal nuclei 





Fe. 2 Parasaggital slice of left cerebral hemisphere in case 7. 


De 


The ventricle contains a smal quantity of free blood clot (in continuity with a massive intraventricular haemorrhage (R)). There is a subependymal haemorrhage 


ar4 there are multiple earl’ lesions of periventricular leukomalacia in the roof of the ventricle (arrowed) 
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days of birth (range 0 to 8 days, mean 2-1 days). The 
mean birthweight was 1-37 kg (range 0-9 kg to 2-76 
kg). Two further infants (cases 9 and 17) developed 
echo dense lesions in the periventricular white 
matter between the Olst and 67th day of life. The 
lesions were bilateral in nine infants and unilateral 
in seven. Five of the unilateral lesions were right 
sided. The lesions were situated in the white matter 
acjacent to the anterior horns and bodies of the 
lateral ventricles. In two, the lesions were more 
extensive affecting the posterior and temporal horn 
regions (Fig. 1). The shape of the lesions was similar 
tending to be triangular on coronal section with the 
base to the cortex and the apex to the ventricle. The 
margin stops short of the cortex including the lateral 
sulcus and insula and varies in appearance ranging 
from a clear demarcation (Fig. 1) to a more diffuse 
pattern (Fig. 7a(L) below). These lesions occur at 
the site of the boundary zone between cortical and 
central blood supplies, that is the watershed zones in 
the periventricular white matter. 

Nine infants had additional echo densities consis- 
tent with haemorrhage in the following sites: ger- 
minal matrix with no evidence of intraventricular 
haemorrhage in two, (Fig. 2), germinal matrix with 
intraventricular haemorrhage in six (Figs. 3(a) and 
3b), and choroid plexus alone in one. 

Eleven of the 16 infants who had the characteristic 





Fig. 4(a) 


(b) Coronal section case 4. 


A well formed cyst with a smooth lining lying immediately above the roof of the dilated lateral ventricle on the right side. 


echo dense lesions in the periventricular white 
matter went on to develop echo free areas 
(periventricular cysts) in sites corresponding to the 
original echo dense lesions (Figs. 4(a) and 4(b)). 
The mean time interval was 14 days from birth 
(range 6 to 40 days) in nine babies, within 20 days of 
the convulsions in one (case 17) and after 11 days of 
severe necrotising enterocolitis in one (case 9). One 
baby (case 1) died on day 26. 

The remaining two infants in this series who had 
infrequent scans were found to have echo free areas 
in the periventricular region on the 14th day of life 
(Figs. 5(a) and 5(b)). These babies died at 42 and 43 
days respectively. Five of the 16 infants who had 
characteristic echo dense lesions died aged 6 days or 
less while in the echo dense phase. Ten further 
babies with echo dense or cystic lesions are alive 
(Table 2). 


Pathology. The pertinent pathological features of 
the eight deaths are detailed in Table 2. In all cases 
there was either complete or partial correlation 
between the findings on ultrasonic scanning and at 
necropsy. Where only partial agreement was shown 
there were explanations for the discrepancy as 
follows: 

(a) Some lesions were in a very early stage of their 





Right periventricular cyst in case 4 seen in anterior coronal section. 
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Fig. 5(a) Posterior coronal section in case 5 showing extensive bilateral periventricular cysts with linear echoes which 
correspond to the septae seen in Fig. 5(b) 


(b) Coronal section case 5 showing bilateral cystic periventricular leukomalacia (PVL). 


The cysts are traversed by septae (visible on the scan). There is no evidence of haemorrhage on the left but there are focal bleeds into the PVI 


on the right. The 
space arrowed is artefact. The lateral ventricles are dilated 





Fig. 6(a) 
periventricular leukomalacia (PV L) lesions. 


(b) Coronal section of left hemisphere case 3. 


Mid coronal section of the brain in case 3 showing a left subependymal haemorrhage (SEH) and bilateral 


Haemorrhagic PVL (arrowed) is sited in the typical aea of ‘parenchymal extension’ of an intraventricular haemorrhage. There is a small SEH 


Che ventricular 
wall is intact 
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evolution. Thus early periventricular leukomalacia 
was not always detected (Fig. 2); 

(b) Some lesions evolved or extended between the 
last scan and death (Figs. 2, 3(b)): 

(c) New lesions occurred between the last scan 
and death. 

Haemorrhagic periventricular leukomalacia oc- 
cured either as a distinct lesion which was not in 


continuity with subependymal haemorrhage (Figs. 


6(a) and 6(b)), or more typically as a combined 
lesion in association with massive intraventricular 
haemorrhage (Figs. 7(a), (b), and (c)). In the latter 
example the dual nature of the lesions of in- 
traventricular haemorrhage and periventricular 
leukomalacia is clearly evident on the right side, and 
their separate nature was readily seen at necropsy 
(Fig. 7(c)). On the left side (Figs. 7(a) and (b)) the 
echo is less well defined due to the larger in- 
traventricular haemorrhage which has filled the 
ventricle distorting the basal ganglia and displacing 
the original subependymal haemorrhage down- 
wards. The lateral margin of the haemorrhage 
merges with the surrounding periventricular leuko- 
malacia, which is identified by its site. The lateral 
border between the echo density and the cortex is ill 
defined. 


Discussion 


The advent of ultrasonic scanning has greatly 
increased our understanding of the nature and 
evolution of lesions of the neonatal brain, not least 
in emphasising the very high incidence of pathology 
in babies weighing less than 1-5 kg at birth.* The 
recognition of this abundance of pathology has led 
to a need for the identification of early lesions for 
both therapeutic and prognostic reasons. The limits, 
however, of ultrasonic resolution are uncertain, 
though it is known that some areas of the brain are 
beyond the reach of the scanner and lesions of less 
than 3 mm diameter are unlikely to be recognised.” 
It is therefore essential for comparative studies to be 
made whenever both ultrasonic and necropsy data 
are available. 

The pathological distinction between uncomph- 
cated subependymal/intraventricular haemorrhage’ '" 
and periventricular leukomalacia'' is usually clear, 
though the latter may also be haemorrhagic. 
Periventricular leukomalacia is generally considered 
to be a form of hypoxic-ischaemic encephalopathy 
peculiar to the neonate, the anatomical distribution 
of the lesions coinciding with the junctional zone 
between the ventriculopetal and ventriculofugal 
components of the arterial circulation within the 
cerebral hemispheres.’ The end stage of periventri- 
cular leukomalacia is either focal gliosis with or 


without calcification, when the initial lesions are 
small, or periventricular cysts when they are more 
extensive. 

Subependymal/intraventricular haemorrhage is 
attributable to the vulnerability of the germinal 
matrix to haemorrhage, consisting as it does of 
masses of neuroblasts traversed by poorly supported 
very thin walled vascular channels which, if en- 
gorged, are particularly likely to rupture leading 
initially to local and then to intraventricular haemor- 
rhage. It may be assumed that this pattern of 
evolution is detemined, at least in part, by the 
relative resistance of the surrounding structures to 
extension of the haemorrhage, a factor of consider- 
able importance when the origin of the so called 
disruptive parenchymal extensions of intraventricu- 
lar haemorrhage is examined. 

While haemorrhage and cysts are readily visual- 
ised by ultrasound, it is as yet uncertain at which 
stage in the evolution of periventricular leukomala- 
cia echo densities are first seen. Pathologically 
hypoxia-ischaemia of the periventricular white mat- 
ter leads to cellular swelling, oedema, necrosis, and 
liquefaction.'* Secondary haemorrhage may occur 
into necrotic tissue, probably as a reflow phe- 
nomenon. Ultrasonically, the periventricular leuko- 
malacia lesion in the early phase has a characteristic 
triangular shape in coronal section and is situated 
lateral and superior to the ventricle. More extensive 
lesions may affect the whole hemisphere, sparing 
only the cortex and thalamic nuclei. The echo 
density of the lesions may gradually decrease on the 
lateral margins as the cortex is approached, produc- 
ing a blurred edge. This reflects both the irregularity 
of the extent of the infarction, which is clearly seen 
at necropsy (Figs. 1 and 3(b)), as well as the 
variability in the evolution of the lesion, the most 
advanced pathology being nearer the midline. In 
saggital sections the lesions lie lateral and superior 
to the ventricle, and though irregular, follow the 
outline of the ventricle. 

It is likely that liquefaction and haemorrhage will 
produce similar appearances on scan and that not all 
periventricular leukomalacia identified in the pre- 
cystic stage by ultrasound is necessarily haemor- 
trhagic..°’ In 1983 we described the ultrasound 
appearance of periventricular leukomalacia.* Our 
observations have been confirmed by the combined 
ultrasound and necropsy study of Nwaesei et al,’ 
these authors reporting examples of non- 
haemorrhagic infarction detected by ultrasound. 
They emphasise that haemorrhage is not a prere- 
quisite for the detection of infarction by ultrasound, 
a finding supported by the present study (Fig. 5(b)). 
When considered in the knowledge of the different 
anatomical distribution of subependymal/intra- 
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ventricular haemorrhage and periventricular leuko- 
malacia,° the clinical value of periventricular 
haemorrhage as a descriptive term must be ques- 
tioned since both liquefactive and haemorrhagic 
lesions will be included in the spectrum. Indeed, we 
would suggest that periventricular haemorrhage has 
outlived its usefulness in that it confuses not only 
aetiological discussion but also the categorisation of 
patients included in trials of various therapeutic 
regimens. 

The present study confirms the high incidence of 
brain lesions in small babies (31% in those with a 
birthweight under 2 kg). Periventricular leukomala- 
cia was detected in a quarter of the abnormal scans 
and confirmed at necropsy in all deaths. In half of 
these cases both periventricular leukomalacia and 
subependymal/intraventricular haemorrhagic lesi- 
ons occurred in the same brain. Furthermore, while 
the most extensive acute or early periventricular 
leukomalacia was found in association with intra- 
ventricular haemorrhage it did occur with sube- 
pendymal haemorrhage and in isolation, suggesting 
that concurrence of the lesions is not necessarily an 
indication of a direct relation between them. A 
major sequelae, however, of a large intraventricular 
haemorrhage must be hypotension, and therefore 
hypoperfusion and ischaemia of the periventricular 
white matter. The substantial loss of blood may also 
result in disturbance of the coagulation status of the 
neonate. On correction of the hypotension, haemor- 
rhagic periventricular leukomalacia and necrosis of 
the ventricular wall may ensue. This may then be 
interpreted erroneously as an extension of the 
intraventricular haemorrhage from the ventricular 
lumen rather than sloughing of the ventricular wall 
secondary to ischaemia. 

It has been suggested'* " that direct parenchymal 
extension of intraventricular haemorrhage may not 
occur, and that destruction of the cerebral substance 
may be the result of bleeding into a primary 
ischaemic lesion. Our own data and those of 
Nwaesei et al’ support this opinion in showing that 
non-haemorrhagic and haemorrhagic periventricu- 
lar leukomalacia occur at the characteristic site of 
apparent parenchymal extension of intraventricular 
haemorrhage (above and lateral to the root of the 
lateral ventricles) m some infants who do not have 
intraventricular haemorrhage (Fig. 6(b)). We would 
further suggest that the physical structure of the 
brain, the differing but consistent anatomical sites 
of the two major forms of pathology, and the 
ultrasonic evolution and echo dense characteristics 
of the two lesions are inconsistent with either direct 
extension of subependymal haemorrhage or disrup- 
tion of the ventricular wall by an intraventricular 
haemorrhage in the presence of an otherwise normal 
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cerebral hemisphere. Equally in the more mature 
infant, in whom the germinal matrix has in- 
voluted,° * it is possible that parenchymal haemor- 
rhages in areas of periventricular leukomalacia may 
rupture into the ventricles providing an explanation 
for intraventricular haemorrhage in these babies. 
The basic pathology underlying the seeming rather 
than real extension of intraventricular haemorrhage 
into the cerebral hemispheres is, in our opinion, 
ischaemic necrosis of the underlying cerebrum, be it 
haemorrhagic or non-haemorrhagic. Furthermore, 
echo dense lesions in the anatomical watershed 
zones of the periventricular white matter, notably 
on the superolateral aspects of the lateral ventricles, 
are, in Our opinion, indicative of periventricular 
leukomalacia whether they occur in isolation or 
in the presence of subependymal/intraventricular 
haemorrhage. 

Perusal of published ultrasonic scans would sug- 
gest that periventricular leukomalacia has gone 
unrecognised in the past, particularly where it has 
occurred concurrently with intraventricular haemor- 
rhage. This has almost certainly been compounded 
by the failure of pathologists to recognise peri- 
ventricular leukomalacia at necropsy. This is parti- 
cularly likely to occur if the unfixed neonatal brain is 
sliced immediately on removal from the skull. The 
finding of an intraventricular haemorrhage is often 
considered to be the end point of the morphological 
investigation and any disruption or softening of the 
adjacent brain is taken to be an integral part 
of the subependymal/intraventricular haemorrhage 
complex. 

In conclusion, we suggest that the well established 
pathological distinction between subependymal/ 
intraventricular haemorrhage and periventricular 
leukomalacia has been blurred by the introduction 
of the term periventricular haemorrhage and that 
the latter should now be dropped. Ultrasonic 
techniques allow the distinction between these 
lesions, and since their prognosis differs consider- 
ably every attempt should be made to separate them 
during life. We therefore advocate that the ultraso- 
nic classification of these lesions should follow the 
scheme used in Table 1. Such an approach is not 
only of critical importance in the counselling of 
parents but is also of crucial im nice im the 
assessment of any treatment intr èd to ipag 
the outcome in either category 
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Commentary 


MALCOLM LEVENE 
Leicester University Medical School 


In the past two or three years a profound change has 
occurred in the understanding of intraventricular haemor- 


rhage. It is now generally accepted that ischaemic 
periventricular lesions can be recognised in life and 
distinguished as separate from intraventricular haemor- 
rhage, although they both may occur in the same brain. 
Rushton et al have provided further evidence for this and 
also stress that ischaemic lesions may occur well beyond 
the neonatal period in infants who develop surgical 
complications or severe seizures. They also confirm the 
poor prognosis as only two of their 10 infants surviving 
periventricular leucomalacia were normal at follow up. 

The fundamental differences in aetiology between the 
popular notion of hyperperfusion leading to intraventricu- 
lar haemorrhage and hypoperfusion causing periventricul- 
lar leukomalacia makes it necessary to rethink our 
attitudes towards the prevention of the former. Uncompli- 
cated subependymal haemorrhage may indeed prove to be 
a useful marker for those brains that have been well 
perfused and are at lower risk of subsequent neurode- 
velopmental handicap. Rushton and his colleagues have, 
however, extended their speculation well beyond accepted 
facts when they suggest that all parenchymal ‘haemor- 
rhage’ in the preterm (and perhaps mature) brain is 
ischaemic in origin. The evidence for this is lacking but it is 
also true that evidence for direct parenchymal extension 
after intraventricular haemorrhage is equally poor. A mass 
of blood clot found at necropsy in the soft brain of a long 
dying infant makes elucidation of the precise pathophy- 
siological process almost impossible. An ischaemic rim to 
the haemorrhagic lesion may be either primary or sec- 
ondary. An in vivo study using positron emission 
tomography! showed extensive ischaemia in the hemis- 
phere in which parenchymal haemorrhage had occurred 
but was not done early enough to determine the primary 
event. i 

How then can this fundamental question of ischaemia 
versus haemorrhage be answered? It is unlikely that either 
position emission tomography or nuclear magnetic reso- 
nance spectroscopy? can be used early or frequently 
enough to recognise the primary process. A portable and 
non-invasive technique is required to investigate cerebral 
haemodynamics prospectively from birth. At present 
Doppler ultrasound is the most promising tool. Modern 
combined real time and pulsed Doppler machines offer 
both safety and convenience. Further advances in our 
understanding of this important question may come from 
this direction. 
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Early seizures indicate quality of perinatal care 


R J DERHAM, T G MATTHEWS, AND T A CLARKE 
Rotunda Hospital, Dublin, Ireland 


SUMMARY An analysis of antepartum, intrapartum, and postpartum variables was performed in 
a retrospective controlled study of 34 normally formed term infants who had perinatal asphyxia and 
subsequently displayed generalised seizures within 48 hours of birth. The aim was to identify any 
association, firstly between these variables and seizures, and secondly between these variables 
ard subsequent morbidity and mortality among the seizure group. 

‘Maternal age greater than 35 years, duration of labour, meconium stained liquor, abnormal 
intrapartum fetal heart rate trace, and operative delivery were associated with seizures. A low 
Apgar score at five minutes, and intermittent positive pressure ventilation at birth of longer than 
1(@ minutes were associated with subsequent morbidity and mortality. A striking relation between 
poor intrauterine growth and either death or handicap in the asphyxia group emphasised the 
vélue of growth measurements as a predictor of outcome. The overall incidence of seizures was 
1-5 per 1000 term deliveries. There was a significant correlation between the seizure incidence 
and the intrapartum mortality rate. The incidence of seizures secondary to asphyxia in term 
infants, occurring less than 48 hours after delivery, may be a valuable index of the quality of 


perinatal care. 


It has been established in recent years that most 
seizures in the first 48 hours are directly attributable 
tc perinatal factors! * and that most seizures secon- 
dary to asphyxia occur during this time. It has also 
bzen established that the occurrence of generalised 
seizures has a high prognostic correlation with 
future morbidity and mortality.7* 7’ Asphyxia, 
however, remains a difficult concept to define 
accurately; allied to this is the lack of an agreed 
index of asphyxial damage and consequences for 
future morbidity and mortality. Most current indices 
of asphyxia (for example fetal distress, cord blood 
pH, and Apgar score) have well documented 
limitations and have failed to reflect the quality of 
perinatal care.‘ 

Dennis and Chalmers’ have’ suggested that to 
assess the quality of perinatal care a ‘non-mortality’ 
index is needed which: (i) can be unambiguously 
identified during the perinatal period; (ii) is known 
to be strongly related to later morbidity; and (iii) is 
Lkely to reflect the quality of care. They proposed 
that the incidence of seizures occurring in term 
infants within the first 48 hours would provide such 
en index.! We agree with this and also believe that a 
specific group of infants with seizures secondary to 
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asphyxia can be identified. This incidence, we 
propose, will provide an index, which we presently 
lack, of the quality of perinatal care. 


Patients and methods 


The study population included all live, inborn births 
at the Rotunda Hospital from 1 January 1979 to 31 
December 1982. During this period 34 normally 
formed term (more than 37 weeks’ gestation) 
infants, who had documented perinatal asphyxia, 
subsequently had generalised seizures within 48 
hours of birth. Asphyxia was deemed to have 
occurred if the infant had an Apgar score less than 6 
at either one or five minutes and also showed signs 
of cerebral dysfunction.’ Blood glucose, sodium, 
and calcium concentrations were determined for all 
infants, and where indicated investigations for sep- 
sis, including a lumbar puncture, were undertaken 
to exclude other causes of seizures. Seizures were 
defined as generalised, tonic-clonic seizures and 
were easily identified by neonatal staff. Subtle 
seizures such as eye rolling or other doubtful 
seizures were not included. All infants were admit- 
ted to the neonatal intensive care unit directly from 
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the labour ward, with the exception of one infant 
who died in the labour ward. All infants’ seizures 
were Observed by the attending neonatal house 
officer. Twelve infants died and in 10 of these 
necropsies were performed. Twenty surviving in- 
fants have been followed up and assessed develop- 
mentally at age | year. The two infants lost to follow 
up were normal at the time of discharge from the 
Intensive care unit and at their six week follow up 
Visit. 

A control group (comprising term infants born 
immediately before and after a study group infant) 
of 68 infants was also selected. Various antenatal. 
intrapartum, and postpartum variables were com- 
pared between the groups. Any association between 
these variables and subsequent outcome was investi- 
gated. An abnormal outcome was defined as death 
or handicap. Handicap was defined as the presence 
of definite abnormal neurological signs such as 
cerebral palsy, mental retardation, or epilepsy. This 
was evident in seven of the eight surviving handi- 
capped infants, the other infant having an isolated 
sensorineural hearing deficit. An acute asphyxial 
insult was deemed to have occurred if there was 
evidence of an abruptio placentae, prolapse of cord, 
a tonic uterine concentration, severe antepartum 
haemorrhage, eclamptic fit, or hypovolaemic mater- 
nal collapse. 

Indications for intrapartum fetal monitoring were 
as follows: clinical fetal heart rate abnormalities. 
meconium stained liquor, antepartum haemorrhage, 
labour duration longer than 10 hours, the use of 
epidural anaesthesia, and any high risk pregnancy. 
An abnormal tracing was one in which any of the 
following was displayed: late or variable decelera- 
tions, base line tachycardia greater than 160 beats 
per minute, loss of beat to beat variability, the 
presence of a sinusoidal pattern, and a base line 
bradycardia less than 100 beats per minute. 

Barbiturates were not given prophylactically dur- 
ing the study period. Statistical analysis was per- 
formed using Student’s ¢ or Pearson's y? distribution 
tests of significance. 


Results 


During the four year study period a total of 21 212 
infants of more than 37 weeks’ gestation were born 
in the Rotunda Hospital, giving a seizure incidence 
of 1-6 per 1000 (corrected for births of infants of 
more than 28 weeks’ gestation=1-36 per 1000). 
Figure 1 shows some general perinatal statistics for 
this hospital since 1976. The early neonatal seizure 
rate in term infants secondary to asphyxia has a 
significant correlation with the intrapartum mortal- 
ity rate (P<0-05). 
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Fig. 1 Perinatal, neonatal, antepartum, and intrapartum 


mortality rates per 1000 deliveries greater than 28 weeks’ 
gestation, together with very early seizure rate in term 
infants. (Rotunda Hospital 1976-83). 


"Significant correlation with intrapartum mortality P<0-05. 


The antepartum variables analyses are shown in 
Table 1. There was a significant association between 
the occurrence of seizures and maternal age of 35 
years and over. There was no difference for parity, 
mean gestational age, or in the number of infants 


Table 1 Comparison of antepartum variables in 34 
normally formed term babies who suffered seizures 

in the first 48 hours, and 68 controls 
ee 
Antepartum variables 


Seizure group Control group 














No (%) No (%) 
Maternal age (vrs) 
<2() 3 (8-8) 6 (8-8) 
20-24 7 (20-6) 14 (20-6) 
25-29 14 (41-2) 24 (35-3) 
30-34 : (8-8) 20 (29-4)* 
35 7 (20-6) 4 (3-9)" 
Gravid status 
Primipara l4 (41-2) 23 (33-8) 
2-4 16 (47-0) 36 (52-9) 
5- 4 (11-8) 9 (13-3) 
Smokers 15 (44-1) 31 (45-6) 
Antenatal complications 1] (32-4) 9 (13-2) 
Mean time of Ist visit (wks) 17-7 15-7 
Mean number of visits 10-2 9 
Mean interval between last visit 
and delivery (days) 5-2 5-7 


E son ecaceag a 
*P<0-05. 


over 42 weeks’ gestation. None of these variables 
had any bearing on subsequent outcome. There was 
no association with previous obstetric history. 
When the intrapartum variables were looked at 
(Table 2) several differences emerged. More infants 
in the seizure group had meconium stained liquor, 
more had had fetal monitoring performed, and a 
significant number cf these displayed an abnormal 
tracing. When analysed for poor outcome (that is 
death or handicap), a greater proportion of the 
seizure group who had abnormal intrapartum 
tracings had a normal outcome (P<0-01). This 
warrants further investigation with larger numbers. 


Table 2. Comparison of intrapartum variables in 34 
normally formed term babies who suffered seizures in the 
first 48 hours and 68 coatrols 





Intrapartum variable Seizure group Control group 





No (%o) No (%) 

Onset of labour 

Spontaneous 28 (82-4) 59 (86-8) 

Induction 4 (11-8) 3 (4-4) 
Acceleration Is (52-9) 24 (35-3) 
Meconium liquor 16 (47-1) 17* = (25-0) 
Monitored 26 (76-5) 30** (44-0) 
Abnormal monitor 17 9” 
Epidurals 11 (32-4) 14 (20-6) 
Pethidine 

Total no 13 (38-2) 26 (38-2) 

<? hours duration 6 (17-6) 9 (13-2) 
Mode of delivery 

Normal vaginal 3 (8-8) 44*** (64-7) 

Breech 4 (11-8) 3 (4-4) 

Straight forceps 9 (26-5) 6* (8-8) 

Rotation forceps 0 (Nil) 3 (4-4) 

Vacuum 4 (11-8) 3 (4-4) 

Elective caesarean 2 (5-8) 6 (8-8) 

Emergency caesarean 12 (35-3) 3*** (4-4) 
Mean duration of labour (hrs) 8-3 6:1* 





*P<()-05, **P<0-01, ***P<0-001. 
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There was no association with epidural anaesthesia 
or the use of pethidine in labour. Mothers of infants 
in the seizure group had significantly longer labours. 

When the mode of delivery was examined only 
8-5% of the seizure group had a normal vaginal 
delivery. No association was found between intra- 
partum variables and subsequent abnormal out- 
come. 

The postpartum variables analysed are shown in 
Table 3. The seizure group had lower Apgar scores 
at one and five minutes, a greater need for 
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Fig. 2 Centile birthweights in relation to outcome in 34 
term infants who suffered seizures in the first 
48 hours of life. 


Table 3. Comparison of postpartum variables between the groups and relation between these variables and subsequent 
normal or abnormal (death or handicap) outcome in the seizure group 


i ĖĖŮŘ—————aaaaaaaaaamamamamamameae 


Postpartum variables 


Relation between variables 
and outcome in seizure group 








Seizure group Control group Normal Abnormal 
No (%) No (%) No No 
Sex 
Boy 19 (56) 34 (50) 6 12 
Girl 15 (44) 34 (50) 7 9 
Birthweight < 10th centile 10 (29) 11 (16) l 9 
Apgar score<5 at 1 min 31 (91) mer =—- { 16) 10 20 
Apgar score<5 at 5 mins 20) (59) pe" NG 3 le 
Intubated 22 (65) Jere = (70) 9 14 
IPPV longer than 10 mins 22 (62) G°* Nil 0) L4*?* 
Overall outcome 
Normal 14 (41) 67*** (98) 
Abnormal 20 (59) w*** (2) 


ee 


*P<()-05, **P<0-01, ***P<0-001. 


+Died from sudden infant death syndrome. IPPV=Intermittent positive pressure ventilation. 
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Fig.3 Outcome after neonatal seizures. 


intubation, and a longer period of intermittent 
positive pressure ventilation was required. Twenty 
nine per cent’ of the seizure group were below the 
10th centile for weight, and Fig. 2 illustrates that 
most infants with a subsequent abnormal outcome 
were below the 50th centile. Weight less than the 
10th centile, the Apgar score less than or equal to 5 
at five minutes, intubation, and intermittent positive 
pressure ventilation for longer than 10 minutes were 
associated with a poor outcome in the seizure group. 
No seasonal variation was found. Figure 3 compares 
the outcome of our group with those of some other 
series. Twelve of our infants died, eight were 
handicapped, and 10 were normal at age 1 year. 
Two infants who were normal at 6 weeks of age were 
lost to follow up. 


Discussion 


The early neonatal seizure rate in term infants 
presented in this paper is a modification of a rate 
suggested by Dennis and Chalmers! as a useful 
index to assess perinatal outcome. They highlighted 
the limitations of indices of perinatal care that are in 
current use such as the perinatal mortality rate. 


Generalised tonic-clonic seizures occurring in 


term infants are readily identified by experienced 
neonatal personnel, and as an extreme manifesta- 
tion of cerebral dysfunction allow for little observer 
error. When these occur less than 48 hours after 
birth it is relatively easy to assign a probable cause. 
Infants with asphyxial damage usually have other 
evidence of hypoxic-ischaemic ‘injury such as pre- 
natal fetal distress, poor condition at birth with the 
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need for vigorous and prolonged resuscitation, and 
subsequent abnormal neurological behaviour. 
Causes of seizures that may be excluded readily by 
simple blood sampling include hypoglycaemia, 
hypocalcaemia, and hypo- and hypernatraemia. The 
exclusion of sepsis requires a full investigation 
including lumbar puncture and serology for con- 
genital (viral and toxoplasma) infections. The 
advent of high resolution ultrasound makes the 
diagnosis of cerebral trauma and malformation 
relativėly easy, 

There is an unquestioned association between 
neonatal seizures and subsequent morbidity and 
mortality. By concentrating, however, on asphyxial 
seizures in term infants we remove the effect of 
gestation and of metabolic seizures, which have 
varying influences on subsequent outcome. It also 
provides us with a method of assessing the effect of 
various interventions in the perinatal period. 

When factors that might predict the occurrence of 
seizures and subsequent outcome are analysed, the 
paucity of antenatal predictive factors is strikingly 
evident. The only significant variable isolated in our 
study was maternal age greater than 35 years; there 
was an equally significant reduction in the incidence 
of seizures in mothers aged 30 to 34 years old. 
The United States collaborative study based on 
data accumulated in the early 60s found maternal 
age greater than 30 years to be significant. Tradition- 
aliy used antenatal assessment of fetal well being, 
and perhaps more importantly assessment of the 
fetus’s ability to withstand labour and delivery, are 
clearly wanting in their predictive effect. Present work 
on fetal assessment!” may provide the answer. 


In addition, many of the traditional methods of 
intrapartum fetal assessment are not sensitive 
enough to prevent asphyxial damage. This paper 
illustrates the fact that while meconium stained 
liquor was significantly associated with the seizure 
group, nearly 52% of these infants did not have 
meconium liquor yet suffered an asphyxial insult 
severe enough to cuse seizures. The fact that the 
presence of meconimm is more significantly associ- 
ated with increasing gestational age than low apgar 
scores has already been noted by one of the 
authors'' who questioned its value as a reliable 
index of fetal distress. When fetal heart monitoring 
in our study group is considered it is evident that 
despite clinical awareness severe asphyxia still oc- 
curred. We referred previously to a curious finding 
in our control group. Among the seizure group 
infants who had an abnormal tracing in labour, there 
was a higher percentage of normal outcomes. This 
may reflect a more rapid intervention when faced 
with a recognised, abnormal monitor pattern, high- 
lighting the lack of sensitivity of fetal heart rate 
monitoring. The shortcomings of other intrapartum 
assessments have recently been reviewed.’ * Of the 
34 infants in the present study group, 26 had 
continuous fetal heart rate monitoring performed 
during labour, and this was abnormal in 17. This 
means that in 17 cases the fetal heart was either not 
monitored or considered normal during labour, In 
only two cases, however, was the quality of intrapar- 
tum care clearly deficient. 

In Fig. 2 we illustrated the effect of centile weight 
on subsequent outeome. It re-emphasises the poor 
outcome of small for dates babies who suffer severe 
asphyxia,'* and underlines the value of including 
birthweight in any attempt to establish guidelines for 
house staff faced with the difficult problem of how 
long to persist with resuscitation in term infants with 
asphyxia. In this group, only one infant of the 11 
with a birthweight below the 10th centile was normal 
at 1 year of age. Chronic asphyxia is usually 
associated with intrauterine growth retardation and 
similarly the greater proportion of hypoxic 
ischaemic encephalopathy is of a chronic nature.’ 
The structural damage associated with this chronic 
injury in term infants is usually manifest by the type 
of seizures we have described.” Acute hypoxic- 
ischaemic encephelopathy displays a different 
picture." This is an important point, as only two of 
our patients suffered an acutely definable asphyxial 
episode. It is possible there may be small, even 
recurrent episodes of an acute nature in what is 
essentially a chronic pathology. The assessment of 
this pathology and ‘ts importance for the well being 
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of the fetus provides a major challenge for obstetrics 
in the future. A fully integrated assessment and 
management regimen of the kind currently being 
developed!” may be the key. 

The eventual outcome of normally formed term 
infants, who comprise the bulk of our workload, is 
directly related to their growth and condition at 
birth. Improvement in their prognosis lies not in the 
neonatal care that they receive, but in their antepar- 
tum and intrapartum assessment. An index that will 
measure the benefits of any future advances in this 
area is required. Presently used indices will not do 
so accurately enough and we propose the adoption 
of an index along the lines of that proposed by 
Dennis and Chalmers. We feel that it is possible to 
identify a group of term infants who have general- 
ised seizures secondary to asphyxia within 48 hours 
of birth, which we feel can provide a objective 
yardstick against which to assess future develop- 
ments in perinatal care. 
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Plasma concentrations after oral or intramuscular 
vitamin K, in neonates 
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SUMMARY One hundred and seven healthy, breast fed infants received 1 mg vitamin K, either at 
birth (orally or intramuscularly) or with the first feed (orally). Venous blood samples collected in 
the next 24 hours were assayed for plasma vitamin K,. In babies given the vitamin orally at birth, 
the peak median concentration (73 ng/ml) occurred at four hours. By 24 hours median plasma 
concentrations had fallen to 23 ng/ml and 35 ng/ml in the groups fed vitamin K, at birth or with 
the first feed, respectively; this difference was not, however. significant. Plasma concentrations 
after intramuscular injection exceeded those in the oral groups at all comparable times, with a 
peak median concentration of 1781 ng/ml at 12 hours falling to 444 ng/ml at 24 hours. Since 
median plasma vitamin K; concentrations 24 hours after oral administration were some 100 times 
and 1000 times greater than previously estimated adult and newborn values respectively, this 
study supports giving vitamin K, orally at birth to well, mature babies to protect against early 
haemorrhagic disease of the newborn. Further studies are needed to determine the optimum dose 


for protection over subsequent weeks. 


In 1980, fewer than half the maternity units in this 
country gave vitamin K routinely to every neonate 
and the Exeter unit was among those that practiced 
a selective policy of giving prophylaxis only to 
babies considered most at risk of developing 
haemorrhagic disease of the newborn. In the years 
1972-80 only two patients with haemorrhagic dis- 
ease of the newborn were seen in Exeter, giving an 
incidence of no more than 1 in 20 000 live births. 
Over a 17 month period beginning November 1980, 
however, six cases occurred, an incidence of at least 
1 in 1200 live births. All the affected babies were 
mature, breast fed infants who had not received 
vitamin K: three of them died.' Faced with the need 
to reintroduce prophylaxis for all babies we were 
reluctant to use the usual intramuscular injection 
routinely and considered the alternative of oral 
administration. This method has been used by a few 
maternity units for many years with seeming 
success,” but we have been unable to find any 
published data on intestinal absorption of vitamin 
K; in neonates to support the practice. To make a 
comparison between the two methods of prophy- 
laxis we studied plasma concentrations of vitamin K, 
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in the first 24 hours after administration of a 1 mg 
dose by mouth or by intramuscular injection. 


Patients and methods 


All infants were well and fed only breast milk or 
dextrose. Their birthweights and gestational ages 
are summarised in Table 1. Each was given 1 mg of 
vitamin K; (Konakion, 1 mg/0-5 ml ampoule, Roche 
Products), measured by 1 ml syringe. Blood samples 
(1 to 3 ml) were collected by venepuncture from the 
dorsum of the hand into glass tubes containing 
EDTA anticoagulant, and were thereafter protected 
from the light. Plasma was separated by centrifuga- 
tion and stored at —20°C until assayed. Vitamin K, 
was measured in 0-1 to 0-7 ml plasma by high 
performance liquid chromatography with photomet- 
ric detection, using methods previously described.* * 
The limit of detection of the assay was 1 ng vitamin 
Kı. The precision for the assay of vitamin K, in 
plasma pools containing 232, 72, and 13 ng/ml was 
3-0 (n=8), 4-0 (n=8), and 7-4% (n=7) respectively. 


Phase 1. Three groups, each of 15 infants, received 
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vitamin K, either intramuscularly at birth (group 
IM), orally at birth (group OB), or orally with the 
first feed (group OF). Each baby had a single blood 
sample taken 24 hours after the dose. 


Phase 2. Two groups of infants received vitamin K, 
at birth, either intramuscularly (group IM, n=20) 


= 


200 


Plasma vitamin K4 (ng/ml) 





( hours ) 


Time after dose 


Fig. 1 Individual plasma vitamin K, concentrations and 


median values (horizontal bars) after oral administration of 


l] mg vitamin K,. 

The results are shown for 72 babies studied over 24 hours and include the 
sequential data given in Table 2. Vitamin K; was undetectable in two babies. 
Vitamin K; was given with tae first feed to 15 babies studied at 24 hours (group 
OF), at birth to the remainder (group OB). 
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Fig. 2 
median values (horizontal bars) 
injection of 1 mg vitamin K,. 


after intramuscular 


The results are shown for 35 babies studied over 24 hours and include the 


sequential data given in Table 2. 


or orally (group OB, n=42) (Table 1). Babies of 
less than 35 weeks’ gestation (n=3) were deliber- 
ately allocated to group IM. For ethical reasons 
most babies had only one blood sample collected at 
either two, four, eight, 12, or 24 hours after the 
dose; however, serial observations were possible in 
10 babies who required repeated blood tests for 
measurement of blood sugar or bilirubin. Four of 
these babies were in group OB (median birthweight 
2255 g, range 2080 to 2780 g; median gestation 37 
weeks, range 35 to 40 weeks) and six were in group 


Number, gestational age, and birthweight of babies studied 2, 4, 8, 12 or 24 hours after receiving vitamin K, orally 


at birth (group OB) erally with the first feed (group OF) or intramuscularly at birth (group IM) 





Hours after receiving vitamin K) 





8 12 24 








2 4 

Group OB 

No 6 1S 14 13 1S 

Gestation (wks), median (range) 39 (38—40) 40 (35-42) 40 (35-43) 40) (35-42) 39 (35-43) 

Birthweight (kg) median (range) 2-8 (2:7-3-9) 2.8 (2-2-4-2) 3-4 (2-2-4-4) 3-2 (2:1-4-5) 3-4 (2-5-4-3) 
Group OF 

No 15 

Gestation (wks), median (range) — — — — 40 (35-43) 

Birthweight (kg). median (range) 3-1 (2-8-3-8) 
Group IM 

No 7 7 7 5 15 

Gestation (wks), mediam (range) 40 (34-41) 38 (33-41) 37 (33-41) 40 (36-40) 40 (36-43) 

Birthweight (kg) mediam (range) 3-2 (2-0-3-9) 2-2 (1-6-3-8) 2-2 (1-5-3-3) 2-2 (2-0-3-4) 3-4 (2-7-3-9) 


a 
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‘Table 2. Serial plasma concentrations of vitamin K, (ng/ml) in babies given 1 mg vitamin K, orally at birth (group OB, 
n=4) or by intramuscular injection at birth (group IM, n=6) 


Group Birthweight (g) Thre after vitamin K; (hours) 
£-5-2-0 3-5-6 

OB 2340 -== 49 
2080 82 42 
2170 — 115 
2786 — 105 

IM 2150 = 655 
2220 — 811 
2015 292 vm 
1966 = 278 
1510 -~ 225 
3316 106 mee 


IM (median birthweight 2085 g, range 1510 to 3310 g; 
median gestation 38 weeks, range 33 to 41 weeks). 

The difference between groups was tested by the 
Mann Whitney U test. 


Results 


Figure 1 shows plasma concentrations of vitamin K; 
at two, four, eight, 12, and 24 hours for babies who 
were given vitamin K; orally at birth (group OB) 
and at 24 hours for those who were given the vitamin 
orally with their first feed (group OF). For group 
OB the peak median concentration (73 ng/ml) 
occurred at four hours; concentrations at 12 and 24 
hours were significantly lower (P<0-05 and <0-02 
respectively). Median concentrations at 24 hours for 
group OB (23 ng/ml) and group OF (35 ng/ml) did 
not, however, differ significantly. 

Figure 2 shows the corresponding plasma concen- 
trations of vitamin K; in babies who were given 
vitamin K, intramuscularly at birth (group IM). The 
highest median concentration occurred at 12 hours 
(1781 ng/ml) and: the values exceeded those in 
groups OB and OF at all time points (P<0-001). The 
median plasma concentration 24 hours after intra- 
muscular injection (444 ng/ml) was some 10 to 20 
times higher than that in either of the groups given 
vitamin K; orally. 

The results of the sequential studies, in which 
plasma concentrations were measured in 10 babies 
at two or more time points, are shown in Table 2. 

In two babies, both from group OB, no vitamin 
K; was detected. The first weighed 3620 g and had a 
blood sample taken at four hours; the second 
weighed 3560 g and had a blood sample taken at 24 
_ hours. The respective plasma concentrations of 
vitamin K, were recorded as less than 10 ng/ml and 
less than 4 ng/ml, according to the volume of plasma 
assayed. 


7-8 11-12 14-15 
30 25 = 
js s0 2 
138 ae 110 
262 peated es 
1187 1781 1463 
1137 1791 = 
di 1929 = 
390 a = 
488 au = 
505 nan = 
Discussion 


Vitamin K, does not cross the placenta easily. Its 
concentration in cord blood is probably less than 
10% of the mean maternal values’ and the mean 
concentrations of vitamin K dependent clotting 
factors (prothrombin VII, IX, and X) are only 30 to 
60% of the normal adult values.” In some babies the 
coagulation defect at birth is already sufficient for 
them to be in danger of spontaneous haemorrhage.° 
Unless vitamin K is given in sufficient quantity, 
either as a prophylactic dose or as cows’ milk or 
formula feed, mean concentrations of these factors 
fall still further’ and in a small number of babies 
haemorrhage results. 

Haemorrhagic disease of the newborn, whether 
presenting in the early days of life (as classically 
described) or in later weeks, is virtually confined to 
breast fed infants who have not received vitamin K 
prophylaxis at birth,’ ê and published reports affirm 
that it is still an important cause of death and 
handicap.” *!! Although it is often stated that the 
gut flora of the bottle fed baby are an important 
source of vitamin K, this is unproved.'* The infant 
may, however, be protected in two other ways. 
Firstly, cows’ milk and formula feeds have a higher 
concentration of vitamin K, than either human milk 
or colostrum. Secondly, the bottle fed infant 
receives a greater volume of milk in the first days of 
life, the critical period for early haemorrhagic 
disease. In the first three days a breast fed, term 
baby takes about 180 ml of colostrum and milk!‘ 
containing less than 1 ug vitamin K,, while a bottle 
fed baby takes 500 ml or more, which contains 2 to 
50 wg vitamin K, depending on the formula.” When 
feeding is fully established the daily vitamin’ K, 
intakes will be approximately 0-5 to 3 yg for the 
breast fed and 1-5 to 45 ug for the bottle fed infant, 
assuming an intake of 150 ml/kg per day in a 3-5 kg 
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baby. Since the majority of breast fed infants do not 
develop haemorrhagic disease, the daily intake 
necessary for protection of those at risk must be 
extremely small—indeed it was reported more than 
40 years ago that as little as 90 ml of cows’ milk 
supplement (estimated vitamin K, content less than 
2 ug) given over the first 48 hours of life to breast fed 
infants virtually eliminated this disorder in a unit 
that had previously seen an incidence of 0-8%." In 
the Exeter area the practice of giving formula milk 
supplements to breast fed infants has sharply de- 
clined in recent years (although no directives to this 
effect have been given) because of concern about 
cows’ milk intolerance, and this may have contri- 
buted to the recently reported resurgence of 
haemorrhagic disease. ' 

There is no information on intestinal absorption 
of vitamin K; in neonates but there is evidence that 
in adults 70 to 80% of an orally administered dose is 
absorbed and that plasma concentrations reach a 
peak at two to four hours and decline to 10 to 20% of 
the peak value by 24 hours.'° The vitamin is thought 
to be rapidly accumulated in the liver, while 
excretion occurs via the bile and, to a lesser extent. 
the urine.'’ In the present study most newborn 
infants achieved high plasma values of vitamin K, 
after oral administration of 1 mg at birth. The peak 
median plasma concentration (73 ng/ml at four 
hours) is some 300 times the adult median and 
nearly 4000 times the estimated maximum cord 
plasma concentration.’ It represents approximately 
8S ug of vitamin K; in the plasma, which is 
equivalent to the total vitamin K, content of the first 
10 days breast milk,'? not all of which will be 
adsorbed. After the same dose given intramuscu- 
larly the peak median plasma concentration 
(1781 ng/ml at 12 hours) is nearly 9000 times the 
adult value. 

As vitamin K, is fat soluble, bile is necessary for 
its absorption from the gut, and it might be assumed 
that a bolus would be better absorbed when given 
with the first feed rather than at birth. This is not 
confirmed by the 24 hour plasma concentration in 
groups OB and OF and there is an advantage in the 
dose being given at birth when its administration can 
be the clear responsibility of the attending midwife. 

The fact that the changes in plasma concentrations 
of vitamin K, with time shown in the sequential 
studies are relatively gradual (Table 2), suggests that 
the wide spread of values at each time point in the 
cross sectional studies (Figs. 1 and 2) represent 
differences between individuals. These differences 
could be caused by a number of factors. Only a 
proportion of the oral dose placed in the infant’s 
mouth will actually be swallowed and available for 
absorption. The difference between individuals 
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could be considerable. The fact that we followed 
tradition and used a standard dose of 1 mg regard- 
less of body weight might also be implicated, 
although there is no clear evidence from our data 
that it was the smaller infants that had the higher 
plasma values. It is also probable the rate of 
absorption of the vitamin by the intestinal mucosa or 
from the injection site could vary, as could the rate 
of plasma clearance. 

Although two babies given vitamin K, orally at 
birth had plasma values that were not detected by 
our assay, the limits of detection (4 and 10 ng/ml 
respectively) were relatively high and allow the 
possibility that sufficient vitamin K, was absorbed to 
raise the plasma value well beyond endogenous 
concentrations. Neither baby developed haemor- 
rhagic disease of the newborn. 

Further research is necessary to determine what 
proportion of an oral dose of vitamin K, is absorbed 
and retained to give protection over subsequent 
weeks, and to find the optimal dose. Reported 
clinical experience* and the results of this study, 
however, give support to the practice of using oral 
prophylaxis in well, mature babies. Our present 
policy is to give vitamin K, intramuscularly at birth 
to preterm babies, to those admitted to the special 
care baby unit for any other reason, and to babies 
born by traumatic delivery or to mothers receiving 
oral anticonvulsants. All others are given 1 mg 
vitamin K, orally at birth by the midwife in 
attendance. For economy and simplicity we use a 
solution of 10 mg/ml stored in amber dropper bottles 
at 4°C. This solution is stable under these condi- 
tions, despite repeated opening of the bottle, for at 
least two weeks (unpublished data). Using a sterile 
dropper supplied in the cord-care packs for each 
infant, three drops (approximately 1 mg) of the 
solution are placed on the tongue when the cord 
care is completed. 


We thank the parents and obstetricians of the Department of 
Obstetrics, Heavitree Hospital, for permission to carry out the 
study; Miss M Fosbury and Sisters P Langley. M Eveleigh and 
J Dymond, for their assistance; and Mrs J Wadsworth for statistical 
help. 
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Transient sexual precocity and ovarian cysts 


A J LYON, R DE BRUYN, AND D B GRANT 


Hospital for Sick Children, Great Ormond Street, London 


SUMMARY Nine girls presenting under the age of 7 years with unsustained sexual precocity are 
described. Large ovarian cysts were detected by ultrasound in three and laparotomy in one. In 
two girls the symptoms resolved after surgical removal of the cyst; the other seven had 
spontaneous remission of symptoms, but in two of these transient breast development and 
bleeding recurred: further ovarian cyst formation was found in one of these patients. Endocrine 
studies performed before resolution of the cysts showed raised plasma oestradiol concentrations 
(64 to 440 pmol/l) in three girls and no appreciable rise in plasma luteinising hormone after 
gonadotrophin releasing hormone stimulation in two. 

We conclude that ovarian cyst formation with spontaneous resolution may cause transient 
sexual precocity in girls, and that ultrasound examination is an effective means of diagnosing and 
following these patients. 


Transient breast enlargement and menstrual 
bleeding—sometimes recurring at irregular intervals 
—without progression into puberty has been 
described in prepubertal girls.' Apart from cases 
due to ingestion cf oestrogen, the aetiology of this 
condition is uncertain, although there is evidence 
from patients undergoing laparotomy that formation 
of large follicular cysts of the ovary may underlie the 
disorder.” > 

We review the clinical, endocrine, and ultrasound 


findings in nine girls who were seen because of 
transient breast development occurring before the 
age of 7 years. 


Patients and findings 


Nine girls with transient breast development were 
seen between 1973 and 1983. Five patients had 
recurrent symptoms; in four breast development 
occurred on two separate occasions and one girl had 


Table Findings in nine girls with transient sexual precocity 











Case Age at No of History of Laboratory investigations Examination Ultrasound 
no onset episodes vaginal - under findings 
(yrs) aj breast bleeding Age Peak after LHRH E> anaesthetic! 
development —— (pmolll) surgical 
LH FSH findings 
(U/L) (U/L) 
l 2-8 l Yes 3-0) <l 3-8 64 Laparotomy. Left ovarian 
3-3 <l 2-7 180 Cystectomy. Theca cyst 
lutein cyst 
2 4-6 3 Yes | 4-6 9:5 3:9 93 Laparoscopy. Biopsy. Right ovarian 
7-0 <1 <Il 440 No abnormality seen cyst 
3 4. > Ves r oe vail RA hist done Left ovarian cyst 
4 6:5 2 Yes 6:6 2-0 4:7 118 Not done Bilateral small cysts 
5 4:5 l No -- — — Laparotomy. Biopsy. Nak dens 
No abnormality seen 
6 5-() l Yes — —- — — Laparotomy. 
Oophorectomy large Not done 
folicular cysts 
7 5-0 2 Yes — — — — No abnormality on 
examination under Not done 
anaesthetic 
8 4-0 2 Yes — — — As above Not done 
9 6-5 l No 6-5 11-0 4-0 114 Not done No abnormality seen 
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three well documented episodes of breast develop- 
ment. Seven of the patients had one or more 
episodes of vaginal bleeding. 

Two girls seen before the routine use of ultra- 
sound examination underwent laparotomy because 
of a suspected pelvic abnormality. In one, nothing 
abnormal was detected but in the other a large 
follicular cyst was found in the right ovary, which 
was removed together with the cyst: histological 
examination showed a normal ovary with multiple 
follicular cysts. 

Five girls had pelvic ultrasound examinations. 
One was reported as normal and one had multiple 
small cysts in both ovaries. Three girls were found to 
have large ovarian cysts. The case histories of these 
three patients are summarised briefly below. 


The Table gives the endocrine findings in five of 
these patients. Plasma luteinising hormone and 
follicle stimulating hormone were estimated by 
radioimmunoassay,’ as was plasma oestradiol. 
Plasma oestradiol was raised between 64 pmol/l and 
440 pmol/l (normal prepubertal range less than 
50 pmol/l). After intravenous injection of 100 ug 
gonadotrophin releasing hormone, peak luteinising 
hormone concentrations ranged from less than 
1-0 U/l to 11-0 U/L, and follicle stimulating hormone 
values from 1-0 U/l to 12-7 U/L. 


Case reports 


Case 1. This girl was seen at the age of 2-8 years with 
a history of breast enlargement followed by blood 





Figure Transverse ultrasound scan in (a) case l, 
(b) case 2, and (c) case 3. 


C=cyst; U=uterus; and B=bladder. 


stained vaginal discharge. On examination she had 
stage 3 breast development (Tanner?) and some fine 
pubic hair. After imtravenous injection of gonado- 
trephin releasing hormone there was no detectable 
rise in plasma luteinising hormone. Pelvic ultra- 
sound showed a 2-0 cmX3-8 cm cystic lesion in the 
left ovary (Figure (a)). Repeat ultrasound at the age 
of 3-3 years showed that the cyst was unchanged in 
size. Plasma oestradiol was raised at 180 pmol/l and 
again there was no rise in plasma _luteinising 
hermone after gonadotrophin releasing hormone 
stimulation. Laparotomy was performed and a 
follicular cyst removed from the left ovary. The 
signs of puberty rapidly resolved and ultrasound 
examination at the age of 4 years showed two 
normal prepubertal ovaries. 


Case 2. This patiert had an episode of blood stained 
vaginal discharge associated with swelling of her 
breasts at the age of 4-6 years. On examination she 
was noted to have stage 3 breast development but no 
other abnormality. Plasma oestradiol was slightly 
raised at 93 pmold, and after injection of gonado- 
trophin releasing hormone plasma luteinising 
hormone rose to 9-5 U/l and follicle stimulating 
hormone to 3-9 U/l. Laparoscopy showed a large 
right ovary; biopsy was reported as showing normal 
primordial follicles. Over the next four weeks her 
breasts regressed completely and the discharge 
stopped. At the aze of 6-5 years, however, she had 
further breast en argement and vaginal discharge. 
Plasma oestradiol was raised at 440 pmol/l and there 
was no appreciable plasma luteinising hormone or 
follicle stimulating hormone response to gonado- 
trophin releasing hormone. Ultrasound showed a 
large, mobile cyst of the right ovary (Figure (b)). 
Two weeks later she had vaginal bleeding for three 
days, after which the breast development regressed 
and the vaginal discharge stopped; the ovaries 
seemed normal on ultrasound. She remained symp- 
tom free until 8-4 years of age when she had further 
breast enlargement and vaginal bleeding; ultrasound 
was reported as showing a cyst in the right ovary but 
the symptoms settled rapidly and a repeat ultra- 
sound at 8-8 years was normal. When last seen at the 
age of 12 years suberty seemed to be progressing 
normally and she had had no further bleeding: the 
ovaries were no-mal on ultrasound examination. 


Case 3. This girl developed a clear vaginal discharge 
associated with breast enlargement when aged 4-2 
years. Two weeks later she had vaginal bleeding for 
several days. After this her breast development 
regressed completely and the discharge stopped. 
Pelvic ultrasound examination at this time showed a 
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completely normal prepubertal pattern. When aged 
6-2 years she had recurrence of her breast enlarge- 
ment and vaginal discharge. On examination she 
had stage 3 breast development and a mature 
vulval mucosa. Plasma oestradiol was 360 pmol/l 
and ultrasound examination showed an enlarged 
uterus and a 2:2 cmX2-7 cm cyst in the left ovary 
(Figure (c)). Two weeks later she had vaginal 
bleeding for one day, but after this the signs of 
puberty regressed and repeat ultrasound showed 
resolution of the ovarian cyst. 


Discussion 


Small follicular cysts, often multiple, are common 
findings in the ovaries of prepubertal girls,° and in 
most cases they are of no clinical importance. 
Occasionally these cysts may enlarge and continue 
to produce oestrogen, resulting in signs of pre- 
cocious sexual development and vaginal bleeding, 
the latter occurring as a withdrawal bleed when the 
cyst involutes. > The stimulus for follicle maturation 
is thought to be pulsatile secretion of pituitary 
gonadotrophins, which occurs even in the prepubertal 
period,’ but the mechanism underlying the forma- 
tion of large follicular cysts is mainly unknown. Zipf 
et al have shown that the serum gonadotrophin 
response to gonadotrophin releasing hormone is 
suppressed in these patients, and our own findings 
are in general agreement with their observations. 
Two of our patients, who were investigated before 
resolution of their ovarian cysts, showed no appreci- 
able rise in the plasma luteinising hormone con- 
centration after gonadotrophin releasing hormone 
stimulation, in complete contrast with the in- 
crements in luteinising hormone values in girls with 
true precocious puberty.’ These findings strongly 
suggest that the formation of large follicular cysts of 
the ovary is not dependent on gonadotrophin 
secretion, unlike the seemingly normal ovarian 
development that occurs in true precocious 
puberty! as a result of pulsatile gonadotrophin 
secretion. 

The above case reports illustrate the value of 
ultrasound examination in detecting large ovarian 
cysts, which may not be palpable even under a 
general anaesthetic. This technique is now accepted 
as a safe and non-invasive means of examining the 
pelvis in young girls. The only technical require- 
ment is that the patient has a full bladder, an 
‘acoustic window’ to visualise the structures behind 
it. The uterus is pear shaped and easily identified; 
normal values for uterine size at different ages have 
been reported.'> The vagina is seen as echogenic 
lines parallel to the base of the bladder. Oestrogen 
secretion results in the lines becoming more promi- 
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nent, probably as a result of thickening of the 
vaginal mucosa. 

Ultrasound examination also provides a method 
of following the natural history of ovarian cysts. The 
findings in case 1 indicate that in some instances 
these cysts may persist almost unchanged for many 
months; we cannot say whether spontaneous involu- 
tion would have occurred in this patient as surgery 
was performed after four months of observation. 
The findings in cases 2 and 3, however, show that in 
some patients ovarian cysts can resolve only to recur 
with reappearance of symptoms. Obviously a nor- 
mal ultrasound scan in such a case does not rule out 
the possibility that the symptoms of breast develop- 
ment were due to an ovarian cyst that had resolved 
by the time the patient was first seen, as we think 
may have occurred in some of the cases described 
above. Ultrasound examination is also of value in 
detecting ovarian tumours, another rare cause of 
precocious puberty.” These are usually solid or 
mixed solid/cystic lesions, and can usually be dis- 
tinguished from benign follicular cysts on ultrasound 
examination. 


In view of the tendency for ovarian cysts to 
resolve spontaneously, we believe that surgery 
should be deferred for as long as possible, and only 
be carried out if there is doubt about the exact 
nature of the ovarian lesion. If a decision to excise 
the cyst is made, as much normal ovarian tissue as 
possible should be preserved at the time of opera- 
tion. 


We thank Dr Pierre Sizonenko for clinical and laboratory data in 
case |. 


References 
' Richards GE, Kaplan SL, Grumbach MM. Sexual precocity 

caused by ovarian follicular cysts: spontaneous regression and 

recurrence with prepubertal gonadotropin levels. Pediatr Res 

1977;11:431. 

Eberlein WR, Bongiovanni AM, Jones TI, Yacouvac WC. 

Ovarian cysts and tumours associated with precocious puberty. 

J Pediatr 1960;57:484-90. 

è Steiner MM, Hadawi SA. Sexual precocity associated with 

follicular cysts of ovary. Am J Dis Child 1964-;108:28-36. 

Savage MO, Preece MA, Cameron N, et al. Gonadotrophin 

response to LH-RH in boys with delayed growth and ado- 

lescence. Arch Dis Child 1981;56:552-6. 

Tanner JM. Growth at adolescence. 2nd ed. Oxford: Blackwell. 

1962. 

Polhemus DW. Ovarian maturation and cyst formation in 

children. Pediatrics 1953;11:588—94. 

Jacki RJ, Kelch RP, Sauder SE, Lloyd JS, Hopwood NJ, 

Marshall JS. Pulsatile secretion of luteinising hormone in 

children. J Clin Endocrinol Metab 1982:55:453-8. 

Zipf WB, Kelch RP, Hopwood NJ, Spencer ML, Bacon GE. 

Suppressed responsiveness to gonadotropin releasing hormone 

in girls with unsustained isosexual precocity. J Pediatr 1979-95: 

38-43. 

Reiter EO, Kaplan SL, Conte FA, Grumbach MM. Respon- 

sivity of pituitary gonadotropes to luteinizing hormone-releasing 

factor in idiopathic precocious puberty, precocious thelarche, 
precocious adrenarche, and in patients treated with medroxy- 
progesterone acetate. Pediatr Res 1975;9:111-6. 

Lyon AJ, De Bruyn R, Grant DB. Isosexual precocious puberty 

in girls. Acta Paediatr Scand 1985; in press. 

'' Boyar RM, Finkelstein JW, David R, et al. Twenty-four hour 
pattern of plasma luteinizing hormone and follicle-stimulating 
hormone in sexual precocity. N Engl J Med 1973-;289:282-6. 

~ Schneider M, Grossman H. Sonography of the female child's 

reproductive system. Pediatr Ann 1980;9:10-21. 

Ivarsson SA, Nilsson KO, Persson PH. Ultrasonography of the 

pelvic organs in prepubertal and postpubertal girls. Arch Dis 

Child 1983;58:352-4. 


te 


da 


a” 


> 


N 


x 


- 
< 


Correspondence to Dr D B Grant, Hospital for Sick Children, 
Great Ormond Street, London WCIN 3JH. 


Received 2 April 1985 


Archives of Disease in Childhood, 1985, 60, 823-828 


Association of diabetes insipidus, diabetes mellitus, 
optic atrophy, and deafness 


The Wolfram or DIDMOAD syndrome 
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SUMMARY Seven patients with a rare syndrome of diabetes insipidus (DI), diabetes mellitus 
(DM), optic atrophy (OA), neurosensory deafness (D), atony of the urinary tract, and other 
abnormalities (Wolfram or DIDMOAD syndrome) are reported. Of the seven patients, three 
siblings were followed up for 10-17 years. 

All seven patients had diabetes mellitus and optic atrophy; six had diabetes insipidus; and in 
the four patients investigated there was dilatation of the urinary tract. The severity of diabetes 
varied, and all required insulin for control of the hyperglycaemia. In one patient the course of the 
disease simulated maturity onset diabetes of the young; another presented with ketoacidosis; but 
none had haplotypes usually associated with insulin dependent diabetes mellitus. The diabetes 
insipidus responded to chlorpropamide, suggesting partial antidiuretic hormone deficiency. 
Onset of optic atrophy and loss of vision occurred relatively late and progressed slowly, although 
im One patient there was a rapid deterioration in visual acuity. Deafness was mild, of late onset, 
and of sensorineural origin. 

A degenerative process affecting the central and peripheral nervous system can explain all the 
manifestations of the syndrome except diabetes mellitus. The pathogenesis of the diabetes 


mellitus remains obscure. 


DIDMOAD syndrome, also known as Wolfram 
syndrome, is an acronym for diabetes insipidus, 
diabetes mellitus, optic atrophy, and sensorineural 
deafness. Hydronephrosis, hydroureters, and dilata- 
ton of the urinary bladder are less commonly 
associated findings. Other rare manifestations in- 
ciude cerebellar dysfunction, oesophageal dyspha- 
gia, delayed puberty, aminoaciduria, anosmia, de- 
posits of pigments in the retina, electrophoto- 
graphic changes, colour blindness, episodic vertigo, 
and dysautonomia with labile regulation of body 
temperature. This syndrome is inherited as mende- 
lan recessive with varying expressivity. Diabetes 
mellitus and primary optic atrophy are the most 
salient features. Several of the manifestations are 
progressive in nature. About 100 reported cases 
have been reviewed recently. ">? 

We report on seven patients with DIDMOAD 
syndrome and describe the course of the disease in 
three siblings followed up for a period of 10-17 
years. 
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Subjects and methods 


Since 1966 DIDMOAD syndrome has been di- 
agnosed in seven patients, two girls and five boys, 
at the American University of Beirut Medical 
Center. Three were siblings, a girl and two boys 
(cases 1, 2, and 3); the sister (case 2) had been 
reported previously in 1968.* The age; sex; and age 
at onset of diabetes mellitus, diabetes insipidus, and 
visual and auditory changes are summarised in 
Table I. 

HLA-A, HLA-B, HLA-C, and HLA-DR were 
determined by the microcytotoxicity test using 
antisera obtained from the Behring Institute.” HLA- 
A, HLA-B, HLA-Cw2, HLA-Cw3, HLA-Cw4, and 
HLA-DR 2 were determined in the three siblings 
(cases 1, 2, and 3), their father, and unaffected 
brother. In one patient (case 6) only the HLA-DR 
profile was determined (Table 2). 

Loss of hearing was classified according to the 
Shape of the audiogram and speech discrimination 
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Table 1 Clinical presentation 


Case no 
I 2 
Sex M F 
Age when last soen ) 24 23 
Height growth centile* on last visit <3 3 
Weight growth centile? on last visit <3 5 
Age (years) at omet of: 
Polyurta, polydipsia 5 3 
Diabetes mellitus 7 ő 
Diabetes insipichrs No 6 
Optic atrophy 24 6 
Decreased visual acuity 17 7 
$ Decreased audible acuity 17 20 
whogram Yes es 
Dilatation of urinary tract Yes a 


* National Centre for Health Statistics growth charts. 
** Not studied. 


Table 2 HLA typing* of three siblings, parents, and 
unaffected brother} 


Haplotype HLA type 
a A3 B40 
Father fè A25 Aw32 B13 
c A2 Bw21 
Mother} {a A9 Bw55 
Case I ad 
Case 2 bd 
Case 3 ac 
Unaffected brother ac 


'* In addition, case 6 was DRS positive, DR2 negative. 
t All were negative for HLA-DR2, Cw2, Cw3, and Cw4. 
+ Haplotype assumed from offspring. 


score. Histopathologic correlation was also ana- 
lysed, by the method described by Schuknecht.°® 


Results 


Diabetes mellitus. Six patients (cases 1, 2, 3, 4, 5, 
and 7) presented with polyuria and polydipsia, and 
the seventh patient (case’6) presented with diabetic 
ketoacidosis; all had diabetes. The average age at 
onset of diabetes was 5-7 years (range 4-8 years); all 
required treatment with insulin. Six patients were 
known diabetics at presentation. The average 


duration between the diagnosis of diabetes and.. 


presentation was three years. The average fasting 
blood glucose concentration at presentation was 
24-1 mmol/l (range 4-8-47 mmol/l); average serum 
carbon dioxide concentration was 18 mmol/l (range 
5-27 mmol/l). Two patients (cases 3 and 6) had 
ketonuria at presentation. One patient (case 5) 
stopped insulin treatment on three occasions. On 
the first, his blood glucose and carbon dioxide 
concentrations were 36-5 mmol/l and 15 mmol/l, 
respectively and he had no ketonuria eight months 


toGGBuus ASE! © 


4 5 6 7 

F M M M 

12. 10 14 19 

15 25 <3 10 

20 25 <3 15 

4 4 6/12 7 6/12 5 

4 5 8 5 

11 8 13 10 312 
9 7/12 8 - 14 10 ¥12 
9 12 8 14 10 

No No No No 

No Yes No Yes 
Yes Yes Yes 7 


after stopping treatment. On the second, he had 
glycosuria but no ketonuria one month after dis- 
continuing insulin treatment, and on the third 
occasion he had a serum glucose concentration of 
50 mmol/l and carbon dioxide concentration of 
18 mmol/l without ketonuria on the fifth day after - 


‘stopping treatment. Three patients had severe 


limitation in mobility of the proximal inter- 
phalangeal joints. One patient had retinal prolifera- 
tive changes. None was hypertensive or had gross 
proteinuria. 3 z 


Diabetes insipidus. Diabetes insipidus was recog- 
nised in five patients and suspected in a sixth. The 
average age at diagnosis of diabetes insipidus was 
8-8 years (range 5-11 years). 

Diabetes insipidus was shown by water depriva- 
tion test or hypertonic saline infusion test in five 
patients. In one patient neither test was performed; 
he had polyuria and polydipsia unrelated to glyco- 
suria, which both decreased after the administration 
of chlorpropamide. Five of the six patients with 
diabetes insipidus responded to treatment with 
chlorpropamide with an average reduction in 
volume of urine of 65% (range 50-80%). One 
patient (case 5) showed no response to treatment 
with chlorpropamide but did respond to intra- 
muscular Pitressin Tannate in oil. 


Ophthalmologic findings. Optic atrophy was present 
in all seven patients. The average age at diagnosis of 
optic atrophy was 12 years (range 6-24 years). Six 
patients had decreased visual acuity, which led to 
the diagnosis. One patient (case 2) was found to 
have optic atrophy on routine physical examination. 


‘The average age at onset of decreased visual acuity 


was 10-8 years (range 7—17 years). Only one patient 
had a diabetic retinopathy. 


Association of diabetes insipidus, diabetes mellitus, optic atrophy, and deafness 


One patient (case 1) had 20/20 vision in both eyes 
and normal fundi between 8 and 14 years of age. At 
24 years of age his vision was limited to near face 
hand motion, and he had bilateral optic atrophy and 
proliferative diabetic retinopathy. He was not seen 
between ages 14 and 24 years. Another patient (case 
2) had a visual acuity of 20/20 in both eyes and 
normal visual fields at 6 years of age. Fundoscopy 
showed questionable bilateral temporal pallor of the 
optic discs with retinal pigmentary degeneration and 
absent foveal reflex in the macular area. Five years 
later her visual acuity decreased to 20/40 bilaterally. 
Her visual fields showed generalised constriction, 
and the temporal pallor of the optic discs became 
more pronounced. At 14 years of age her visual 
acuity became 20/100 bilaterally, the visual fields 
developed central defect, and she had optic atrophy. 
By 23 years of age she had visual acuity of near face 
hand motion, and the macula and vessels were 
normal. 

A further patient (case 3) had normal visual acuity 
and a normal fundoscopic examination when first 
seen at 5 years of age. At 12 the visual acuity had 
reduced to six meters in both eyes, and he had 
bilateral optic atrophy. At 16 years his visual acuity 
decreased to 3-5 m counting fingers. 

One patient (case 4) had vision of 20/20 in both 
eyes with normal visual fields and fundi when first 
seen at the age of 6. At 10 years she complained of 
decreased visual acuity; her vision was 20/50 
bilaterally. Visual fields showed bilateral temporal 
field defects and generalised constriction; she had 
mild pallor of the optic discs. Three months later her 
vision decreased to 20/70 bilaterally and pallor of the 
optic discs was more pronounced, especially on the 
left hand side. There was no further progression 12 
months later. 

In one (case 5) there was decreased visual acuity 
by the age of 8; his vision was then reduced to 
counting fingers at 2-5 m in the right eye and 5 m in 
the left eye. There was a generalised constriction in 
his visual fields, poor discrimination of colours 
(green, red, and blue), and he had bilateral optic 
atrophy. 

Two patients (cases 6 and 7) had reduced visual 
acuity and bilateral optic atrophy when first seen at 
14 and 10 years of age, respectively. In addition. in 
case 6 there were pigmentary changes in the retina. 


Audiological findings. Decreased hearing was 
present in the three siblings. Two patients (cases 4 
and 6) had abnormal audiograms without subjective 
evidence of hearing loss. Cases 5 and 7 had normal 
audiograms. The average age at onset of decreased 
hearing was 16-6 years (range 13-20 years). 
Three patients (cases 1, 4, and 6) had bilateral 
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symmetrical hearing loss, and two others (cases 2 
and 3) had a bilateral non-symmetrical pattern. 
High frequency sensorineural hearing loss with a 
sharp descending pattern starting at 2 kHz was 
noted in four patients (cases 2, 3, 4, and 5). Speech 
discrimination scores were 96% (normal=96% or 
above), and the average speech reception threshold 
was 22-5 db (range 0-40 db) (normal=0 db). This 
was consistent with a sensory type of hearing loss 
(affection of the organ of Corti).° Cases 1 and 4 had 
a flat audiogram curve pattern with equal thresholds 
at all frequencies; the speech reception threshold 
was 37:5 db (range 30-40 db). This audiometric 
pattern was consistent with atrophy of the stria 
vascularis, the main source of ‘nutrient’ supply to 
the inner ear. Audiograms from two patients (cases 
2 and 3) showed persistently descending threshold 
patterns with speech discrimination score of 80% 
and speech reception threshold of 45 and 60 dbs, 
respectively. These findings, consistent with Schuk- 
necht’s ‘cochlear conductive hearing loss’, indicate a 
degenerative process in the spiral ligament (a 
fibrous structure within the cochlea) on which the 
structural integrity of sense organs depends. 

Audiograms performed on the father and brother 
of the three affected siblings were normal. Evoked 
response audiometry of cases 1, 3, and 4 showed no 
retrocochlear condition. 


HLA typing. Table 2 shows the results of HLA 
typing. No patient had the antigens commonly 
associated with insulin dependent diabetes melli- 
tus—namely HLA-B8 and HLA-B15. None had the 
HLA-DR2 antigen, which has been suggested to be 
associated with DIDMOAD. 


Radiological findings. Intravenous pyelography and 
voiding urethrocystogram were performed on four 
patients (cases 1, 4, 5, and 6) at the ages of 23, 10, 9, 
and 13 years, respectively. Case 1 did not have 
diabetes insipidus. Intravenous pyelography showed 
bilateral and severe hydronephrosis and hydro- 
ureters in cases 1, 5, and 6 and mild bilateral 
vesicourethral reflux but no hydronephrosis in case 
4. Voiding urethrocystogram examination showed 
large flaccid atonic urinary bladders in cases 1, 4, 
and 6. 

Three patients (cases 1, 5, and 6) had spina bifida 
occulta. One patient (case 6) had a normal myelo- 
gram; four (cases 1, 2, 3, and 7) had normal skull 
radiographs; and two (cases | and 4) had normal 
computed tomograms of the skull. 


Other findings. One patient (case 7) had cerebellar 
deficits on neurological examination. Another 
patient (case 1) had dysphagia and intolerance to 
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cold. Three patients who had reached pubertal age 
did not have hypogonadism. 

All seven patients were small and underweight for 
age. None had vertigo or hyperpyrexia. Our patients 
were not tested for aminoaciduria. 


Family history. Three patients (cases 1, 2, and 3) 
were siblings whose parents were distant relatives; 
their other brother and sister were not affected. The 
paternal grandfather had adult onset diabetes melli- 
tus. Oral glucose tolerance tests performed on the 
parents were normal. Audiograms, visual fields, and 
fundoscopy performed on the father and unaffected 
brother were normal. HLA typing was performed 
on the siblings, the father, and the unaffected 
brother; Table 2 shows the results. The parents of 
one patient (case 5) were first cousins. The parents 
of the rest of the patients were not consanguineous. 
One patient (case 6) was the third in a sibship of 
four. The father and paternal grandmother had 
adult onset diabetes mellitus. 


Discussion 


The presence in addition to the severity, age at 
onset, and rate of progress of the manifestations of 
the various components of the DIDMOAD syn- 
drome were not uniform in our patients. 

Diabetes mellitus, present in all our patients, was 
a universal finding in previously reported cases.'~* 
Diabetes mellitus was the first manifestation in our 
seven patients compared with 76% of the cases 
reviewed by Cremers ef al.' All our patients 
required treatment with insulin to control the 
diabetes. The severity of diabetes mellitus, how- 
ever, was variable; one patient was admitted with 
ketoacidosis, suggesting insulin dependent diabetes 
mellitus, and another patient had a course sugges- 
tive of maturity onset diabetes of the young. On 
three occasions after discontinuing treatment with 
insulin this patient failed to develop ketosis or 
acidosis. Recurrent ketonuria and ketoacidosis were 
not a problem in any or our patients. Variations in 
the severity of diabetes mellitus in DIDMOAD 
syndrome have been reported by others. The 
patients reported by Bretz et al were described as 
requiring low dose insulin.’ One patient described 
by Richardson and Hamilton discontinued treat- 
ment with insulin for several months but did not 
develop ketosis." The patients reported by Page et 
al, however, rapidly developed ketonuria and two 
had ketoacidosis.” 

The HLA antigens in our four patients were not 
consistent with those most commonly associated 
with insulin dependent diabetes mellitus—namely, 
HLA-B8& Dw3 and HLA-B15 Dw4. Other reports 


also failed to find an association of these antigens in 
patients with DIDMOAD syndrome.!°!? Monson 
and Deschamps et al found HLA-DR2 antigens in 
their patients with DIDMOAD syndrome.” *! Such 
an HLA association was not found in our patients or 
those reported by Stanley ef al.? Our findings 
(Table 2) present evidence against the linkage of 
DIDMOAD gene to chromosome 6 (major histo- 
compatibility region) as the three affected siblings 
each received a different combination of haplotypes 
from the parents. Dreyer et al found a normal 
number of insulin receptors on red blood cells and 
normal affinity of these receptors to insulin in two 
patients with DIDMOAD syndrome.* No other 
studies of insulin receptors in such patients have 
been reported. 

Limited mobility of joints was found in three of 
our patients—namely, in the three siblings with the 
longest duration of diabetes mellitus. Only one 
patient, the eldest of the three siblings, had diabetic 
retinopathy. Whether the variations in the course of 
diabetes mellitus in our patients represent a het- 
erogeneity in the aetiology or a spectrum of severity 
of the disease is difficult to ascertain, particularly as 
plasma concentrations of proinsulin or the C peptide 
were not determined. 

Diabetes insipidus was present in six of our 
patients. In other reported series the incidence of 
diabetes insipidus has varied from 40-60%. The 
response of six of our patients to chlorpropamide is 
consistent with partial antidiuretic hormone de- 
ficiency as chlorpropamide is thought to improve the 
symptomatology of diabetes insipidus, either by 
enhancing the action of antidiuretic hormone on the 
distal tubules and collecting ducts!’ or by increasing 
the secretion of antidiuretic hormone.'* The ameli- 
oration of the symptoms of diabetes insipidus in- 
patients with DIDMOAD syndrome after admini- 
stration of chlorpropamide has been reported by 
others.’ ° Richardson and Hamilton,” however, 
found low concentrations of serum antidiuretic 
hormone in three patients with DIDMOAD 
syndrome that did not increase after water depriva- 
tion.” 

The diagnosis of diabetes mellitus preceded that 
of diabetes insipidus in all our patients. This is not a 
universal finding, however; diabetes insipidus has 
been described to precede diabetes mellitus in 
patients with DIDMOAD syndrome. ! 

The diagnosis of diabetes insipidus was probably 
delayed in many patients because of the common 
symptomatology of polyuria and polydipsia in both 
diseases. After diabetes mellitus has been diagnosed 
the persistence of symptoms is often related to poor 
control of the diabetes mellitus rather than the 
presence of diabetes insipidus. 
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Optic atrophy was present in all our patients. This 
finding was universal in patients reviewed in other 
series. ° The average age at onset of decreased 
visual acuity was 10 years. The rate of progress was 
vanable, spanning Over several years in some and 
precipitous in others. Deterioration of vision, from 
normal to near blindness, was found in the three 
sib ings with the longest follow up. This is in accord 
with the findings of Lessell and Rosman." 

The otologic findings in this group of patients 
incicate that deafness was not universal and when 
present was moderate, slowly progressive, bilateral, 
and of the sensorineural pattern. From the study of 
the audiogram patterns a degenerative process 
appeared to occur, involving multiple sensory or 
supportive structures in the cochlea. Such findings 
have been noted in histopathologic studies of 
temporal bones in patients with similar findings. 

Abnormalities of the urinary tract, particularly 
dilatation of the bladder, were present in the four 
patients who underwent urologic investigations. The 
incidence of these findings in the patients reviewed 
by Cremers et al was only 13%,' which was probably 
an underestimation of the true incidence of dilata- 
tion of the urinary passages in DIDMOAD syn- 
drome as this manifestation is usually asymptomatic 
and several of the patients had not been investigated 
systematically for its presence. 

The less common manifestation of DIDMOAD 
syndrome found in our patients were short stature, 
colour blindness, deposits of pigments in the retina, 
cerebellar dysfunction, intolerance to cold, and 
dysphagia. 

The aetiology of DIDMOAD syndrome remains 
undetermined. The syndrome is inherited as an 
autosomal recessive disease, as suggested by the 
genetic studies of pedigrees reported previously. '° 
The progressive course of diabetes insipidus, optic 
atrophy, deafness, and possibly the dilatation of the 
urinary passages may be explained by a gradual 
neuronal degenerative process. Niemeyer and Mar- 
quardt and Carson et al reported degeneration of the 
optic nerve and tract in addition to degeneration of 
the geniculate bodies, the pons, and the cerebellum 
at necropsy of patients who had had DIDMOAD 
syndrome.” '* Gunn et al and Carson et al described 
degeneration of the supraoptic and paraventricular 
nuclei in patients with DIDMOAD syndrome suf- 
fering from diabetes insipidus.'’ ' Loss of hearing 
could also be explained on the basis of a degenera- 
tive process involving the stria vascularis, the sen- 
sory and neural end organs, but sparing the retro- 
cochlear portion of the auditory system, as sugges- 
ted by the audiologic findings in our patients. The 
dilatation of the urmary passages has been ascribed 
to diabetes insipidus by the regression of these 
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findings after treatment with Desamino-d-Arginin- 
Vasopressin~” or Pitressin.” The presence of these 
changes in the absence of diabetes insipidus in one 
of our patients (case 1) and in the patient reported 
by Dreyer et al’ suggests that a neuronal degenerative 
process may also be implicated in the pathogenesis 
of the dilatation of the urinary tract. 

The only finding that cannot be explained by a 
degenerative process of the central or peripheral 
nervous system in patients with DIDMOAD syn- 
drome is the severe intolerance to carbohydrates. 
The aetiology of diabetes mellitus in this syndrome 
remains obscure. The type of diabetes mellitus seen 
in Our patients does not fit into any of the commonly 
accepted classifications of the disease because of the 
clinical and biochemical heterogeneity, the lack of 
an HLA association, and, in the few studied, the 
finding of normal numbers and affinities of insulin 
receptors. 
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Fifty years ago 
90th birthday tribute to Sir Thomas Barlow: infantile scurvy 
Arch Dis Child 1935;10:211-336 


The bound Archives volume of 1935 looks notably fatter on the bookshelf than those of 1934 and 1936. It carried essays 
occupying some 125 pages on various aspects of infantile scurvy. Four of these were written as a 90th birthday tribute to 
the then ‘doyen of British medicine’, Sir Thomas Barlow. His original article ‘On cases described as “acute rickets” which 
are probably a combination of scurvey and rickets, the scurvey being an essential and the rickets a variable element’ was 
also included, being reprinted from the 1883 Medico-Chirurgical Transactions, London. Sir Thomas, who was one of 
Jenner’s assistants early in his medical career, made many contributions to the clinical medicine of adults as well as 
children; but the more important was considered to be this recognition that the so called acute rickets was not rickets at all 
but infantile scurvy, and that this in turn was akin to adult scurvy save for greater bone involvement. 

One of his ‘juniors’, Lord Horder, wrote a brief introduction to the essays and described the great affection and hero 
worship Sir Thomas aroused. During the course of his remarkable career, Sir Thomas was elected a Fellow of the Royal 
Society, was President of the Royal College of Physicians, a Physician to the Royal Household, and Physician 
Extraordinary to Queen Victoria, attending her in her last illness. He himself just failed to become a centenarian by a few 
months. 


PAMELA A DAVIES 


Archives of Disease in Childhood, 1985, 60, 829-831 


Nasal interferon responses in leukaemia 


C E TAYLOR, A W CRAFT, J KERNAHAN, M M REID, AND G L TOMS 


Departments of Virology, Child Health, and Haematology, Royal Victoria Infirmary and University of 


Newcastle upon Tyme 


suMMARY Nasal concentrations of leucocyte interferon measured immunoradiometrically were 
appreciably higher in children infected with influenza viruses than those infected with 
paramyxoviruses. Regardless of the infecting virus, leukaemic children produced normal 
amounts of interferon, but this appeared to have little effect on the duration of excretion of virus. 


Infections with common respiratory viruses in chil- 
dren receiving chemotherapy for acute lymphoblas- 
tic leukaemia may be severe,’ result in prolonged 
excretion of virus,” and be associated with simul- 
taneous multiple virus isolations. This abnormal 
handling of viruses may result from impairment of 
systemic or local, ar both defence mechanisms. As 
part of a study of the defence mechanisms of 
children with acute lymphoblastic leukaemia we 
compared the local response of interferon to respira- 
tory virus infections of normal children with those 
who had leukaemia. 


Patients and metheds 


Patients. Twenty seven children receiving treatment 
for acute lymphoblastic leukaemia were studied 
when they developed respiratory tract infection, 
during which virus was identified by an immuno- 
fluorescent technigue or isolation of virus. Their 
ages ranged from 1 to 14 years (mean 6-2 years). 
Eight of the children required admission to hospital, 
19 were managed as outpatients. 


Controls. Fifty three normal children were studied 
during 57 episodes of infection with the same viruses 
as identified in the leukaemic children or with 
measles virus. Their ages ranged from 3 months to 7 
years (mean 2-4 years). In 47 episodes children were 
admitted to hospital because of their infection. 
Nineteen normal children without respiratory tract 
infections were studied. Their ages ranged from 3 to 
12 years (mean 7-6 years). 


Assay of interferon in secretions. Nasal and 
nasopharyngeal secretions were flushed into a stan- 
dard volume of virus transport medium containing 
0-3 umol/] phenolsulphonphthalein (phenol red) and 
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assayed using an immunoradiometric kit (Sucrosep, 
Boots-Celltech Diagnostics). Seven aliquots of a 
pool of nasal secretions were tested, giving a 
reproducibility of 38% when expressed in logio 
units/ml. The volume of secretion collected was 
calculated from the degree of dilution of the 
phenolsulphonphthalein in transport medium after 
the sample had been added. Phenolsulphonphtha- 
lein concentrations were determined after addition 
of 3N sodium hydroxide and centrifugation at 1000 g 
for 10 minutes. The optical density at 560 nm (the 
optimum wavelength of absorbance for phenolsul- 
phonphthalein in alkali solution) was determined 
spectrophotometrically and the concentration read 
from a previously prepared calibration curve. 
Volumes of secretion greater than 100 ul could be 
measured by this technique, and a sample of 
nasopharyngeal secretion assayed on five separate 
occasions gave a mean (SD) volume of 126 (39-2) ul. 
Secretions with visible contamination with blood 
were discarded as unsuitable as haemoglobin 
absorbed appreciably at 560 nm. Concentrations of 
interferon were expressed per ml of secretion. 


Results 


Of the 27 children with acute lymphoblastic 
leukaemia, nine were infected with respiratory 
syncytial virus, five with parainfluenza virus type 3, 
eight with influenza virus type A, and five with 
influenza virus type B. Of the 53 normal children, 16 
were infected with respiratory syncytial virus, seven 
with parainfluenza virus type 3, eight with measles 
virus, 14 with influenza virus type A, and 12 with 
influenza virus type B. 

Figure 1 shows the interferon concentrations in 
the secretions of the infected and non-infected 
children. No interferon was detected in secretions of 
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Fig 1. Alpha interferon IFN concentrations during infection with common respiratory viruses in the nasopharyngeal 
secretions of normal children and children receiving treatment for leukaemia. 


ALL=Children with acute lymphoblastic leukaemia. RS=Respiratory syncytial virus. 


@=L0g\9 units/ml interferon in secretions determined by the 


immunoradiometric method. ¥=Maximum possible titre of interferon in secretion consistent with a negative result when diluted secretions were titrated by 
immunoradiometry. A=Minimum possible titre of interferon in secretion consistent with titre obtained on titration of diluted secretions by immunoradiometry 


where the dilution factor was undetermined but greater than 1:10. 


the 19 children without respiratory tract infections. 
Secretion from another child was thick and copious, 
suggesting a recent respiratory infection, but no 
virus was isolated. This secretion was positive with 
2-0 logio units/ml of interferon. Interferon concen- 
trations associated with the paramyxoviruses, res- 
piratory syncytial virus and parainfluenza virus type 
3 were noticeably lower than those with the 
orthomyxoviruses, influenza virus types A and B. 
Children with measles also had low concentrations 
of interferon. 

There was no difference between interferon 
concentrations in the secretions of children with 
acute lymphoblastic leukaemia and normal children 
infected with the same virus. No correlation was 
seen between the age of the children and interferon 
concentrations, but there was a trend for children 
admitted to hospital with acute lymphoblastic 
leukaemia to have higher interferon concentrations 
than outpatients. 


Sequential nasopharyngeal secretions were 
obtained from eight children with acute lympho- 
blastic leukaemia and viral infections. Throughout 
the course of their illness viral antigens could be 
detected in their secretions by immunofluorescence, 
and virus was isolated from all specimens from the 
children infected with respiratory syncytial virus and 
influenza B virus and from one child infected with 
influenza virus type A. One child infected with 
influenza virus type B died. Figure 2 shows the 
interferon concentrations found in the secretions 
from these children. 


Discussion 


The immunoradiometric technique that we used 
detects specifically alpha 1 interferon, a predomi- 
nant subtype produced after viral stimulation of 
peripheral blood leucocytes.* Our study showed 
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Fig. 2 Alpha interferon IFN concentrations during infection with respiratory viruses in nasopharyngeal secretions of 


chddren receiving treatment for leukaemia. 


RS=Respiratory syncytial virus. @=Log)y units/ml interferon in secretions determined by the immunoradiometric method. W=Maximum possible titre of 
interferon in secretion consistent with a negative result when diluted secretions were titrated by immunoradiometry. A =Minimum possible titre of interferon in 
secretion consistent with titre obtained on titration of diluted secretions by immunoradiometry where the dilution factor was undetermined but greater than 1:10. 


*=Death. 


differences in the secretion of alpha 1 interferon 
between children with the influenza viruses types 
A and B and those with the paramyxoviruses, 
measles virus, parainfluenza virus type 3, and 
respiratory syncytial virus. This confirms previous 
reports of higher nasal interferon titres during 
influenza virus infection than respiratory syncytial 
virus infection.” Respiratory syncytial virus and 
influenza virus stimulate interferon subtypes with 
different ranges of activity.° however, and similar 
studies of other interferon subtypes are required. 

Regardless of the infecting virus, children with 
acute lymphoblastic leukaemia produced local inter- 
feron at similar concentrations to normal children. 
Despite the continued presence of local interferon, 
however, excretion of virus persisted. It is therefore 
unlikely that a defect in the production of nasal 
interferon lies behind the abnormal handling of 
viruses by these children. It may be, however, that 
the observed persistence of virus results from an 
inability of the tissues of children with acute 
lymphoblastic leukaemia to achieve an interferon 
induced antiviral state. 


We thank the Tyneside Leukaemia Research Association who 
supported this work. 
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first remission from acute lymphoblastic 


leukaemia 
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SUMMARY A retrospective analysis of the medical records of 86 children in prolonged remission 
from acute lymphoblastic leukaemia was performed to calculate changes in the rate of increase in 
height and weight gain. The rate of increase in height decreased during initial treatment, and the 
potential for final adult height was not regained. Weight gain was excessive; this started during 
treatment and persisted into the remission years. Values of weight adjusted for height did not 
return to values found before treatment until eight years after diagnosis. Several factors can 
account for this weight gain, but there is a practical need to provide dietary advice, particularly 


when chemotherapy is stopped. 


Advances in the management of children with acute 
lymphoblastic leukaemia have led to a noticeable 
improvement in prognosis. Remission is induced in 
90-95% of children, of whom half can be expected 
to survive for five years; many will have been 
cured.' Several studies have reported on the growth 
of children treated for malignant disease.””’ Rate of 
growth is decreased, most noticeably during the first 
year of treatment. Although the rate of growth 
usually returns to normal after the completion of 
chemotherapy, there is a small but significant 
reduction in the eventual height reached. Noné of 
the studies have reported data on weight gain. We 
describe a retrospective analysis of weight gain in 
children with acute lymphoblastic leukaemia in 
relation to rate of increase in height and the 
duration of remission. 


Patients and methods 


The children were treated for acute lymphoblastic 
leukaemia at three regional centres (Edinburgh, 
Glasgow, and Cardiff) and were aged less than 10 
years at diagnosis. All had entered into first remis- 
sion and none had relapsed. There was no evidence 
of leukaemic infiltration of the brain or any other 
disease that may have affected growth adversely. 

The records of 86 children were examined, 49 of 
whom were girls. The mean age at diagnosis was 5-1 
years (range 0-8-9-8 years). Each child diagnosed 
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after 1970 was treated according to the current 
national acute lymphoblastic leukaemia trial. Sixty 
eight children received chemotherapy for three 
years and 15 for two years. Three patients who 
started treatment before 1970 were treated for four, 


_five, and seven years, respectively. Cranial irradia- 


tion (1800-2400 rads) and craniospinal irradiation 
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Fig.1 Total number of children studied in relation to type 
of radiotherapy and number of years’ observation. 
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(850-1000 rads) were given to 62 and 14 children, 
respectively. Ten children received no radiotherapy 
(Fig. 1). All patients were followed up for a 
mimimum of four years and 35% for eight years (see 
Fig. 1). 

Measurements of height and weight performed at 
the time of diagnosis (before treatment) and at 
yearly intervals thereafter were recorded. Measure- 
ments of growth were taken before each main- 
tenance cycle to reduce the acute effect of a course 
of steroids on weight gain. 

Height adjusted for age, weight adjusted for age, 
amd weight adjusted for height and age were 
calculated, as described by Cole,” based on the 
standards of Tanner and Whitehouse.’ Results were 
expressed as a percentage with 100% being the 
mean value for age. 

Data were analysed with and without logarithmic 


transformation to produce compatible results for the 
three variables. Changes in these variables with time 
from diagnosis were assessed on a within subject 
basis by paired ¢ tests and an analysis of variance 
model, which took into account that different 
subsets of children were represented in data for the 
different years from diagnosis. Similarly, differences 
between groups defined by type of radiotherapy, 
sex, age at diagnosis, and treatment centre were 
assessed simultaneously by analysis of variance. The 
analysis was also performed with adjustment for the 
corresponding value at admission as covariate to 
determine if changes in height and weight depended 
on these factors. 


Results 


Figure 2 shows the mean values for height for age at 
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Fig.2 Change in percentage 
height for age after diagnosis of 
acute lymphoblastic leukaemia. 
Significance compared with values 
at diagnosis and one year after 
diagnosis are shown. 
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Fig.3 Change in percentage 
weight for age after diagnosis of 
acute lymphoblastic leukaemia. 
Significance compared with values 
at diagnosis and one year after 
diagnosis are shown. 


*P<0-001, **P<0-01, ***P<0-05, +P=0-05- 
0-1, NS=P> 0-1. 
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Fig. 4 Change in percentage 
weight adjusted for height and age 
after diagnosis of acute lympho- 
blastic leukaemia. Significance 
compared with values at diagnosis 
and one year after diagnosis 

are shown. 


*P<0-001, **P<0-01, ***P<0-05, tP=0-05- 
0-1, NS=P>0-1. 
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Fig.5 Change in percentage height for age and weight 
adjusted for height in relation to age at diagnosis. 





diagnosis and at yearly intervals. The significance of 
these values compared with those at diagnosis and 
one year after diagnosis are also shown. The 
children were slightly taller than normal at diagno- 
sis. During treatment there was a decrease in the 
rate of increase in height, but after three years there 
was a return towards normal. The last height 
attained remained significantly below values found 
before treatment. 

The mean values for weight for age at diagnosis, 
during treatment, and subsequently during remis- 
sion together with their significance are shown in 
Fig. 3. A small increase in weight occurred during 
the first three years followed by a noticeable 
increase that persisted until the seventh year after 
diagnosis. 

Figure 4 gives values of weight adjusted for height 
and age. The children were relatively thin at 
diagnosis but gained weight rapidly during the first 
year. This weight gain persisted throughout treat- 
ment and into the seventh year after diagnosis 
before returning towards values found before treat- 
ment. 

The centre of treatment, type of radiotherapy, 
and sex of the child made no difference to the 
changes in growth that were observed, as shown by 
analysis of covariance. The age at diagnosis, how- 
ever, did have some effect on subsequent growth. 
Children aged less than 3 years at diagnosis were 
more likely to regain their potential height than 
older children and had a more noticeable and 
prolonged period of weight gain (Fig. 5). 


Discussion 


This retrospective study showed that children with 
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acute lymphoblastic leukaemia were slightly taller at 
diagnosis but were underweight compared with 
children of the same age. Our values for height 
agree with a report on stature at presentation in 
children with acute lymphoblastic leukaemia.!” 
Although the cause of this is not known, the use of 
growth standards derived from a population of 
children studied about 30 years ago may partially 
explain the differences.’ Certainly, non-specific 
symptoms, including anorexia, may precede the 
diagnosis of acute lymphoblastic leukaemia and lead 
to some loss in weight without affecting the rate of 
increase in height. 

Spinal irradiation can inhibit growth of the spine 
to a variable degree.'' 7 Our study showed no 
significant difference in the height attained between 
children who received craniospinal irradiation and 
those who did not. Unfortunately, sitting height was 
not measured routinely. A significant effect may not 
have been seen due to the small numbers in this 
group or because the spinal irradiation dose used 
had a minimum effect on spinal growth.'* The 
changes in the rate of increase in height were the 
same whichever type of radiotherapy was used, 
Suggesting that radiotherapy was not a causative 
factor. 

Several factors may affect weight gain, including 
drugs, diet, radiotherapy, and physical exercise. 
Induction chemotherapy includes the use of high 
dose steroids given over a period of weeks. Children 
often gain weight rapidly during this time. Con- 
tinued use of steroids given as recurrent short pulses 
throughout the maintenance cycle must also be 
responsible for some of the persistent weight gain. 
This does not, of course, explain why a further 
imcrease in weight occurs after chemotherapy is 
stopped. Other drugs such as methotrexate, which 
may cause malabsorption,’* are unlikely to promote 
weight gain. 

Damage to the hypothalamus or pituitary by 
radiation may result in minor abnormalities in the 
secretion of growth hormones,” * ° probably due to 
a deficiency of hypothalamic growth hormone re- 
leasing factor." In most children with acute lym- 
phoblastic leukaemia this does not appear to affect 
the rate of growth. Hypothalamic damage may 
cause obesity, but this has not been described after 
cranial irradiation. '° Hypothalamic obesity has been 
reported in children with acute leukaemia, but this 
has always been after leukaemic infiltration of the 
brain." 

The psychological effects on a family when a child 
has acute leukaemia are complex and varied.!* 7” 
The threat of death or serious adverse effects due to 
treatment causes parents to react differently to their 
children than they would normally. They try to 


allow their child to lead a life as free from 
unpleasantness as possible. This may result in poor 
dietary habits with the excessive consumption of 
high energy foods, such as sweets and crisps, and 
lead to excessive weight gain. 

Lack of exercise may also contribute to the excess 
weight gain. Parents probably restrict physical activ- 
ity, particularly while the child is receiving treat- 
ment. In this study the children had a relatively 
uncomplicated course of treatment and probably led 
normal active lives during the years after treatment. 

There was a noticeable decrease in adjusted 
weight for height between the seventh and eighth 
years after diagnosis. Although the number of 
patients in this group was smaller (30), the change 
probably reflects the effect of a pubertal growth 
spurt. 

The results of this study show that children 
treated successfully for acute lymphoblastic leukae- 
mia gain excessive weight. This starts early in the 
treatment phase and persists for many years. 
Although several factors probably contribute to the 
weight gain, we suggest that parents be given dietary 
advice. The appropriate time for this would be at the 
end of chemotherapy. 


We thank the paediatric oncologists at Edinburgh, Glasgow, and 
Cardiff for access to the medical records of children at these 
centres. 
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Length measurement in small neonates 


R A SMITH, R G NEWCOMBE, A M COGGINS, AND O P GRAY 


Departments of Child Health and Medical Computing and Statistics, University of Wales College 


of Medicine, Cardiff 


SUMMARY The Prematometer is a new instrument for the accurate measurement of the length of 
small neonates inside incubators. It is capable of giving precise results. 


Growth of low birthweight babies is usually assessed 
by measuring changes in weight because this 
measurement is the easiest to record. Changes, 
however, are due to alterations in all the body 
constituents (that is water, carbohydrate, fat, pro- 
tein, and minerals) and in low birthweight babies, 
these may merely reflect a change in body water 
content rather than actual growth and cell multi- 
plication. The measurement of the occipitofrontal 
head circumferenee is an important clinical indi- 
cator, which represents and correlates closely with 
brain growth and can be measured fairly easily 
inside an incubater. 

The length of the baby is the best assessment of 
skeletal growth. Until now, however, there has been 
no instrument available for accurately measuring the 
crown to heel length of babies inside incubators, 
apart from the conventional tape measure. Taking 
inside an incubator has distinct 
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advantages as it is much less physically disturbing to 
the neonate and reduces the risk of a fall in 
temperature. As some of the very low birthweight 
babies spend several weeks inside incubators it is 
important to be able to measure length as physical 
growth is considered as an integrated increase in 
weight, length, and volume. 

The Neonatometer,' designed to measure new- 
born babies’ crown heel lengths, is accurate, but too 
large to be used inside an incubator. Holtain has 
produced a similar instrument, called the Premato- 
meter, which can be used inside an incubator and we 
have conducted an evaluation of its accuracy and 
usefulness. 


Materials and methods 


The Prematometer (Fig 1) consists of a hollow 
aluminium frame supporting a freely moving car- 


Fig. 1 The Prematometer. 
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riage. The head piece is curved to permit accurate 
location of the baby’s head and a foot plate is 
mounted centrally on the mobile carriage. A num- 
ber counter attached to the carriage gives a direct 
reading of the baby’s length in mm. A constant 
pressure catch is fitted to the counter to lock the 
Carriage automatically at the measured point when a 
force of 11b (454 g) is exerted by the observer on the 
foot plate. This is important in eliminating one 
observer variable, that is pressure. The instrument is 
cleansed between use by an antiseptic spray. The 
Prematometer’s dimensions are width 300 mm and 
length 600 mm. 

In order to perform a measurement, the side door 
of the incubator is opened and the frame placed over 
the baby; the door is then closed and the measure- 
ment is made through the two side portholes. An 
assistant approaches the baby through the back 
folding door of the incubator which is held partially 
closed to reduce the heat loss. The assistant holds 
the baby’s head firmly against the centre of the 
curved head piece ensuring that the inferior borders 
of the orbits lie in the same vertical plane as the 
external auditory meati and, at the same time, 
secures the infants’s shoulders to the surface (Fig 2). 
Care is taken to ensure that the infant lies in the long 
axis of the instrument. The operator then fully 
extends the infant’s right leg with the left hand and 
holds the foot at right angles to the surface. The 
mobile foot plate of the instrument is then brought 
towards the baby with the right index finger. It stops 
automatically. The measurement is then read from 
the number counter. 

We undertook two experiments; the first experi- 





ment was performed to compare the accuracy of the 
Prematometer with a conventional disposable paper 
tape measure. Four neonates were measured by two 
observers six times each, three times using the 
Prematometer and three times using the tape 
measure. These measurements were performed 
inside incubators. The technique for the disposable 
tape measure consisted of placing the baby supine 
on the tape measure with the head and shoulders 
held by an assistant in the manner described above. 
The observer then extended the right leg and held 
the ankle at right angles to the surface and recorded 
the measurement of crown to heel length from the 
tape measure. 

The second experiment was performed to deter- 
mine the precision with which crown to heel 
length measurements could be made inside an 
incubator using the Prematometer. Ten preterm 
babies of between 32 and 36 weeks’ gestation 
were measured by four different observers inside 
incubators. Each observer took five consecutive 
measurements of each baby repositioning the 
baby after each measurement. The same observers 
then measured 10 babies of similar gestational 
ages in the same way on a table covered by a sheet 
in a warm environment. The results were recorded 
and statistical analysis performed. Analysis of 
variance was used for each experiment. Variation 
between single measurements of each observer was 
estimated using the residual variance. The variance 
components method? was used to estimate the 
standard deviation appropriate for comparisons 
between single measurements made by different 
observers. 


Fig. 2 An infant being 
measured with the 
Prematometer inside an 
incubator. 


Results 


Table 1 shows within observer standard deviations 
for experiment 1. Table 2 shows within observers 
and between observers standard deviations for 
experiment 2. In both respects the Prematometer 
gives better reproducibility than the tape measure 
(P<0-001). 

In experiment 2, within observer variation was, 
paradoxically, lower inside incubators than outside 
(P<0-05), and variances found inside and outside 
the incubator significantly exceeded those of Davies 
and Holding (P<0-05, <0-001 respectively). Varia- 
tion between observers followed a similar pattern. 


Table 1 Comparison between tape measure and 
prematometer inside incubator 


Within observers SD (cm) 


0-972 
0-179 


Tape measure 
Prematometer 


Table 2 Comparison of performance inside and outside 
incubator 


Within observers Between observers 





SD (cm) SD (cm) 
Prematometer 
Inside ()-219 0-307 
Outside 0-262 0-373 
Neonatometer 
Davies and Holding (1972) 
outside incubator 0-175 ()-223 
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Discussion 


Experiment 1 showed the clear advantage of the 
Prematometer over the tape measure. The results of 
experiment 2 were surprising, One would expect 
poorer performance within the restrictions of an 
incubator, and may be understood as representing 
reproducibility attained which may not be the best 
attainable. These results suggest that observers took 
much greater care within the incubator to compen- 
sate for the greater difficulty. 

As with other anthropometric methods, careful 
attention to technique is required with the Premato- 
meter if a high degree of accuracy and consistency is 
to be achieved. The technique is simple, however, 
and with practice the Prematometer can be used 
quickly and with ease inside an incubator by any 
member of medical or nursing staff. 


We thank Dr M Ryalls, Dr S Meyrick, and Miss W Phelan for help 
in performing the reproducibility studies and Miss M Huish for 
secretarial assistance. 

Holtain Ltd kindly manufactured the instrument and gave every 
assistance. 
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Neonatal skinfold thickness 


Measurement and interpretation at or near term 


G FARMER 


Department of Child Health, University of Aberdeen Medical School 


SUMMARY Skinfold thickness was measured at five sites in 750 infants. The study population was 
unselected except that twin pregnancies and the infants of diabetic mothers were excluded, and 
very preterm infants were under represented. A pilot study had indicated that skinfold 
measurement was most reproducible at the thigh site. Thigh skinfold correlated better with the 
sum of other skinfolds than did skinfold measurement at any other site and closely resembled the 
summed skinfold in correlations with a number of maternal and fetal variables. Median skinfold 
increased with birthweight and was greater in girls than in boys. ‘Corrected skinfold’, a 
mathematical approach to comparing skinfolds in infants of differing sex and birthweight, is 
suggested as an alternative to absolute skinfold measurement. 


Skinfold thickness measurements are widely used in 
the assessment of nutritional status. In the neonate 
they reflect obesity in the infant of the diabetic 
mother.’ 


Methods 


Two studies are reported here, the first a pilot study 
‘to assess the repeatability of skinfold measurements 
at various sites and the second a more extensive 
study of 750 infants of mothers whose glucose 
tolerance had been assessed during pregnancy in the 
course of another investigation (to be reported 
elsewhere). In both studies, skinfolds on the left side 
of the body were measured by the author using the 
Holtain skinfold calliper (Holtain UK). The fully 
stabilised reading” was taken at the sites listed in 
Table 1. . 
In the first study, repeat skinfolds were made at 
each of the five sites, only one pair of measurements 
at one site being made on any infant. The study 
population comprised infants in the special care 
baby unit; none was acutely ill, and they varied in 


Table 1 Sites of skinfold measurements 


sex, gestational age, postnatal age, and build. Paired 
measurements were made several hours apart to 
ensure that the first measurement had been forgot- 
ten and could not influence the second recording. 

The second study involved 750 infants, unselected 
except that twins and the infants of diabetic mothers 
were excluded. Birthweight was measured unclad 
within the first two hours of life. The five skinfolds 
described above were measured between 12 and 48 
hours of age. Gestation was calculated from the date 
of the mother’s last menstrual period, supplemented 
by ultrasound data where appropriate. Due to the 
design of the original study, few of the infants were 
of less than 34 weeks’ gestation and none was less 
than 30 weeks. Birthweight was standardised for 
maternal height and midpregnancy weight,° and was 
corrected for sex, gestation, and parity using the 
equations of Altman and Coles.* The resulting index 
(‘corrected birthweight’) is expressed in standard 
deviations from the mean. Maternal midpregnancy 
weight was extrapolated from antenatal clinic 
records. 

The second study was analysed by computer 


Thigh Midway between the upper pole of patella and the anterior superior iliac spine, In the long axis of the femur; hip and knee flexed at right angles. 
Triceps Midway between the olecranon process and the acromion process, in the long axis of the humerus; elbow slightly flexed. 

Biceps Midpoint of the humerus anteriorly, in the long axis of the arm; elbow slightly flexed. 

Supratfiac Immediately above the ilec crest, along the axis of the anterior axillary line. 

Subscapular At the lower angle of the scapula, in the axis of the skin crease. 
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package.” ° Correlations are quoted as Pearson 


coefficients throughout, and for the purposes of 
these correlations, sex was coded as boy=1 and 
girl=2. 


Results 


The results of the first study are summarised in 
Table 2. No significant trend was found between 
initial and repeat readings at any site. When 
coefficients of variation were examined, the differ- 
ence between repeat readings was lowest for thigh 
skinfold. 

In the second study, skinfolds measured at dif- 
ferent sites were correlated. The resulting coeffi- 
cients varied between 0-821 (thigh with triceps) and 
0-615 (suprailiac with biceps). Limb skinfolds as a 
group did not seem to vary independently of trunk 
skinfolds. In Table 3, the skinfold at each site is 
correlated with the sum of values at all other sites. 
Thigh skinfold correlated more strongly than any 
other with sex (r=0-132; P<0-001), gestation 
(r=0-269; P<0-001), birthweight (r=0-644; P<0-001), 
and maternal midpregnancy weight (r=0-216; 
P<0-001). All skinfolds correlated significantly with 
parity (r=0-085 to 0-118). None correlated signifi- 
cantly with social class, and measurements at biceps 
and triceps sites did not correlate significantly 
with sex. When the sum of all skinfolds was correla- 
ted with the same variables, the coefficients closely 
resembled those obtained using thigh skinfold. 

The correlations of thigh skinfold with sex, 
gestation, and birthweight are shown graphically in 
Figs. 1 and 2. The partial correlation between thigh 
skinfold and gestation correcting for sex and birth- 
weight was negative (r= —0-129; P<0-001), indicating 
that skinfold thickness falls slightly but significantly 
in relation to birthweight with advancing gestation. 

The relation between thigh skinfold and birth- 
weight is virtually linear, with median skinfold being 
almost exactly 0-5 mm greater in girls than boys in 
all but the lowest birthweight groups (Fig. 2). Thigh 
skinfold can therefore be standardised for sex and 
birthweight by subtracting 0-5 mm from the 
measurement in girls, then dividing by birthweight. 
The resulting index, ‘corrected skinfold’, correlates 


Table 2 
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Table 3 Skinfolds at various sites correlated with the sum 
of the other skinfolds 











Site Thigh Triceps Biceps Suprailiac Subscapular 
Sum of other 
skinfolds 0-851 0-845 0-701 0-799 0-812 
(All correlations significant P<0-001). 
10 
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Fig. 1 Relation between median thigh skinfold thickness 
and gestation in boys (@) and girls (O). 
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Fig. 2 Relation between median thigh skinfold thickness 
and birthweight in boys (—— and girls (.....). 


slightly with birthweight (r=0-12; P<0-01) but does 
not correlate significantly with either sex or gesta- 
tion. A similar index may be constructed from the 
triceps fold except that no adjustment for sex is 
required. 


Repeatability of skinfold measurements (mm) at various sites 


eee 





Site No of cases First reading Second reading Mean difference Standard deviation Coefficient 
(mean) (mean) of difference of variation 
Thigh 4 4.30 4-34 0-04 0-37 0-086 
Triceps 5 3-72 3-74 0-02 0-67 0-179 
Biceps 7 3:63 3-57 — 0-06 0-54 0-148 
Suprailiac 5 3-24 3-54 0-30 0-31 0-091 
Subscapular 5 5-26 4-48 —()-78 0-85 0-174 


eee 
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Discussion 


This study confirms previous reports that thigh 
skinfold is the most repeatable’ * and the most 
representative’ of the skinfolds. Because babies are 
as upset by the application of the calliper as by 
heelprick blood sampling, it seems preferable for 
most purposes to measure only the thigh skinfold. 

The correlations of skinfold with sex, gestation, 
birthweight, and maternal weight are well docu- 
mented elsewhere.” '” Parity seems to influence 
neonatal skinfold towards term in the same manner 
as it does birthweight.* 

Oakley, Parsons, and Whitelaw? have produced 
standards for triceps and subscapular skinfold in 
term infants; their ‘centile’ charts are symmetrical 
and seem to have been mathematically derived 
rather than observed. Because skinfold measure- 
ments are poorly reproducible without considerable 
practice, and because there is considerable variation 
between observers, these charts cannot replace 
appropriately constituted and personally studied 
control groups. The ‘corrected skinfold’ described 
here offers an alternative approach to comparing 
skinfolds in term infants of differing sex and 
birthweight, and allows amalgamation for statistical 
purposes of small groups of term infants differing in 
these respects. The clinical usefulness of the index 
remains to be evaluated. 


I thank the Biomedical Research Committee of the Chief Scientist 
Organisation, Scottish Home and and Health Department and the 
Wellcome Foundation for financial support; Dr DR Hamilton- 
Nicol; Dr DJ Lloyd; the members of the Aberdeen Diabetic 
Pregnancy Study Group; and Dr George Russell. 
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Effects of positive end expiratory pressure during 
ventilation of the preterm infant 


D FIELD, A D MILNER, AND I E HOPKIN 


Department of Neonatal Medicine and Surgery, City Hospital, Nottingham 


SUMMARY Twenty two babies receiving artificial ventilator support were studied on 29 
occasions to determine the effects of low levels of positive end expiratory pressure. Mean 
positive end expiratory pressure during these studies was 2-6 cm HO. Changes in tidal 
volume, minute volume, compliance, and transcutaneous gas trends produced by the use 
of positive end expiratory pressure were investigated. Positive end expiratory pressure 
consistently caused a rise in transcutaneous oxygen tension. Changes in transcutaneous 
carbon dioxide tension after the introduction of positive end expiratory pressure were less 
consistent and not of the same magnitude as the observed reduction in minute ventilation. 
Compliance values fell with the use of positive end expiratory pressure. 


Positive end expiratory pressure has been a standard 
technique for improving the oxygenation of ventila- 
tor dependent infants since Herman and Reynolds! 
described its beneficial effects in neonates with 
idiopathic respiratory distress syndrome. In the 
intervening 10 years, further work has confirmed 
that positive end expiratory pressure probably 
exerts its effects on oxygenation by raising mean 
airways pressure.” It has also been shown to be more 
efficient in producing a rise in arterial oxygen 
tension (Pao>) for a given increase in mean airways 
pressure than increasing inspiratory to expiratory 
ratios.” 

Herman and Reynolds' also noticed that positive 
end expiratory pressure produced a rise in arterial 
carbon dioxide tension Paco, which they felt was the 
result of a reduction in tidal volume and relative 
hypoventilation. Measurements supporting this 
hypothesis were made on the excised lungs of babies 
who had died from idiopathic respiratory distress 
syndrome. These measurements showed the pres- 
ence of an inspiratory opening pressure of 10 to 15 
cm H20 which could be abolished or reduced by the 
use of an end expiratory pressure.” ° 

Increasing awareness of both the morbidity 
associated with the use of ventilators in the newborn 
and of the changing pattern of neonatal respiratory 
disease away from classic idiopathic respiratory 
distress syndrome has led to the use of lower levels 
of positive end expiratory pressure than in the early 
1970s. We decided, therefore, to review the role of 
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positive end expiratory pressure as it is currently 
applied, in terms of its effect on gas exchange and on 
effective ventilation. 


Subjects and methods 


Subjects. Twenty nine studies were performed on 22 
babies, 15 (21 studies) of whom were diagnosed as 
having idiopathic respiratory distress syndrome and 
seven (eight studies) of whom were being ventilated 
for problems relating to apnoea of prematurity. 
Ventilator rates ranged from 17 to 100 breaths per 
minute (mean 54). No babies were sedated or 
paralysed. 

Details of the babies are given in Table 1. All 
babies were ventilated on Draeger Babylog infant 
ventilators (time cycled pressure limited). Portex 
shouldered endotracheal tubes were used (size 2-5 
or 3-0 mm) in all studies. Gas leak around the 
shouldered endotracheal tubes was not present in 
any study. 


Table 1 Details of 22 babies included in the study 


Gestation (wks) 
Mean (range) 


Diagnosis No Birthweight (kg) 


Mean (range) 








Idiopathic respiratory 


distress syndrome 1S 1-6 (0-99-2-4) 31-7 (29-40) 








Apnoea of prematurity 7 0-89 (0-68-1-02) 26-9 (24-29) 
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Apparatus. Measurements were performed as 
follows: 

(1) Inflation pressure—a wide bore needle was 
inserted into the infant’s endotracheal tube at the 
point where it entered the mouth and connected to 
a South East Laboratories’ 4-86 pressure transducer. 
Calibration was performed using a water mano- 
meter. Frequency response, measured by bursting 
balloons in a sealed bottle to which the pressure 
transducer was connected, was satisfactory with a 
63% rise time of 6 milliseconds. 

(2) Oesophageal pressure—an oesophageal bal- 
loon was passed using standard techniques and 
connected to a pressure transducer calibrated as 
above. Signals obtained were used only to provide a 
qualitative estimate of the infant’s respiratory 
efforts. 

(3) Tidal volume—a -Fleisch type O pneumo- 
tachograph was connected between the patient 
manifold of the venilator circuit and the endo 
tracheal tube. A constant bias flow through the 
pneumotachograph was achieved by connecting a 
suction pump (Airshields Diapump) via a 21 gauge 
needle between the distal portion of the pneumo- 
tachograph and the infant’s endotracheal tube. As 
the pressure gradient across the needle was in the 
order of 900 cm HO, the bias flow was not affected 
by the ventilator cycling pressure. Provided that the 
ventilator circuit was compensated for the loss of the 
bias flow, ventilator performance was not affected. 
The flow signal was converted to a volume signal by 
electronic integration against time. Calibration was 
performed by injecting and withdrawing known 
volumes of air. The pneumotachograph was found 
to give a linear response at flows up to 30 I/minute. 
The 63% rise time of the pneumotachograph, tubes, 
and differential pressure transducer was 10-3 
milliseconds. The use of a transducer/ pneumo 
tachograph/integrator to measure tidal volume may 
lead to errors in calculation when employed in a 
pressurised system. Errors will occur if there is any 
difference in the time constants of the two sides of 
the pneumotachograph/pressure transducer appar- 
atus. We eliminated this problem by ensuring that 
the two sides of the system were correctly balanced. 
As a.further check we occluded the pneumotacho- 
graph, rapidly raised the internal pressure, and then 
confirmed that no flow had been recorded during 
the manoeuvre. 

(4) Blood gases—blood gas trends were recorded 
with a Radiometer TcPo, and TcPco, apparatus. 
These were used over the period of the study to 
provide a measure of change;°’ however values 
were always checked against an arterial blood gas 
sample taken during the course of the study. 

Tidal volume and pressure signals were both 


displayed during collection of data on a Devices 2 
channel recorder. Inflation pressure and tidal 
volume signals were analysed by a Commodore 4032 
computer using a respiratory function programme 
described- previously” and modified. to accept a 
positive inflation pressure. Calculated mean values 
were obtained for: 

(1) Tidal volume; 

(2) Inflation pressure; 

(3) Minute volume; 

(4) Rate; 

(5) ‘Compliance’; this was derived by the com 
puter using the mean of the inspiratory and expira- 
tory volume and pressufe signals. This value should 
represent a true measure of lung stiffness in those 
studies in which the baby is not breathing and in 
which inflation time is sufficiently long to allow tidal 
volume to plateau. 

All calculated values represent the mean of 
breaths occurring over at least 30 seconds. Where 
spontaneous respiration prevented any computer 
analysis, calculation of tidal volume, inflation press- 
ure, minute volume, and rate was made from the 
paper trace using a similar number of breaths. 

In addition, at each setting we also derived mean 
airways pressure (measured direct from the paper 
trace) and effective ventilation (calculated by sub- 
tracting an estimated dead space of 2-2 ml/kg from 
the tidal volume. This value is an approximation. 
using information from infants who had not been 
intubated). 


Methods. Each baby was studied by DF and IH. At 
the start of each study the pneumotachograph was 
inserted into the ventilator circuit, the inflation 
pressure transducer connected into the endotracheal 
tube, the oesophageal ballon passed, and trans- 
cutaneous electrodes attached to suitable sites on 
the child’s chest or abdomen. A period of at least 15 
minutes then elapsed while the transcutaneous 
readings stabilised. The only manoeuvre carried out 
during the stabilisation period was to apply a 
sustained five second inflation. It was possible to 
detect any leak around the endotracheal tube by a 
failure of the volume signal to reach a plateau either 
during this manoeuvre or after release of the 
inflation pressure. At the end of the period of 
stabilisation, the first 14 minute study period com- 
menced, during which 30 seconds of inflation pres- 
sure and tidal volume signals were fed via an 
analogue to digital converter into the computer and 
transcutaneous gas values were recorded at 2 minute 
intervals. If on its initial settings, the infant had been 
receiving no positive end expiratory pressure as 
recorded clinically from the ventilator display during 
the second study period, this level was then altered 
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to a 3 cm H,O, as determined by the ventilator dial. 
The ventilator settings were otherwise left un- 
altered. Lung function measurements were then 
repeated during a 14 minute period of obversation, 
transcutaneous readings being recorded at two 
minute intervals. If necessary this period was 
extended to allow transcutaneous values to stabilise. 
If the baby’s original settings included positive end 
expiratory pressure then the studies were performed 
in the reverse order starting with the original level of 
positive end expiratory pressure. 

Since the Babylog ventilator has a constant gas 
flow some positive end expiratory pressure is 
inevitable. The shift in end tidal pressure during a 
brief disconnection of the ventilator circuit was used 
to determine the true level of positive end expira- 
tory pressure at each setting. This was achieved by 
opening the suction port of the ventilator patient 
manifold for three to five seconds. As a result the 
inflation pressure signal as recorded on paper fell to 
atmospheric pressure. It was then possible to 
measure the difference between the previous end 
tidal point reached during ventilation and atmos- 
pheric pressure. 

We excluded all studies in which there was a 
change in peak pressure as a result of our man- 
oeuvres, or in which positive end expiratory pres- 
sure could not be reduced to less than 1 cm H,O. 


Results 


In 20 studies (15 in infants with idiopathic respira- 
tory distress syndrome and five in infants ventilated 
for apnoea of prematurity) the infants were making 
no spontaneous respiratory efforts. Ten of these 
babies had had positive end expiratory pressure 
included in their initial settings and 10 had only 
minimum positive end expiratory pressure when 
first measured. Details of changes in mean airways 
pressure, tidal volume, minute volume, effective 
minute ventilation, TcPo, and TcPco, for these 
infants are shown in Table 2. The mean standard 
errors for measurement of inflation pressure and 
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tidal volume in the group with idiopathic respiratory 
distress during minimum positive end expiratory 
pressure were 0-04 cm HO and 0-16 ml respect- 
ively; during positive end expiratory pressure 
volumes were 0:04 cm HO and 0-15 ml respect- 
ively. In the apnoea of prematurity group, mean 
standard errors for inflation pressure and tidal 
volume during minimum positive end expiratory 
pressure were 0-01 cm HO and 0-18 ml respect- 
ively; during positive end expiratory pressure values 
were 0-01 cm HO and 0-08 ml respectively. 

In four of these studies on babies with respiratory 
distress syndrome, a dramatic fall in TcPo, 
accompanied the reduction of positive end expira- 
tory pressure to minimum. Stable values for trans- 
cutaneous gases could not be obtained at these 
settings without an increase in inspired oxygen. The 
TcPo, value used to calculate a mean for the 
respiratory distress syndrome group at minimum 
positive end expiratory pressure was the lowest 
TcPo, measured before the inspired oxygen was 
increased. The mean is therefore an underestimate 
of the true fall. Transcutaneous Po, rose by 5% or 
more in 14 of the 20 studies after the introduction of 
positive end expiratory pressure. Transcutaneous 
Pco, rose by 5% or more in nine of the 20 studies. 
This increase is less than one would have predicted 
either from the fall in minute volume or effective 
ventilation. (Table 2). 

Compliance values were also calculated in the 20 
studies during which there was no spontaneous 
breathing. A consistent trend was found towards 
reduced compliance during ventilation with positive 
end expiratory pressure. For the group of 20 infants 
as a whole, compliance fell on 15 occasions and was 
unchanged in the remainder (mean compliance for 
20 studies during positive end expiratory pressure 
0-57 ml/cem H20; mean compliance during minimum 
positive end expiratory pressure 0-65 ml/cm H,O; 
P=0-001 paired t test). The mean standard error for 
compliance measurements during both positive end 
expiratory pressure and minimum positive end 
expiratory pressure was 0-01 ml/cm H,O. 


Results of changes in mean airways pressure (MAP), tidal volume, minute volume, effective ventilation, and 


transcutaneous oxygen and carbon dioxide tensions (TcPo>, TcPco), and compliance at each level of positive end 
expiratory pressure (PEEP) in those babies who were not breathing spontaneously 











Diagnosis No PEEP MAP Tidal Minute Effective TcePos TcPco> Compliance 
pressure (em H0) volume volume minute (mm Hey) (mm Hg) (mlicm H0) 
(cem H0) (ml) (ml) ventilation 
(ml) 
Idiopathic respiratory 0-7 10-1 11-8 814 710 46 52 0:68 
distress syndrome 1S 9.5 11-4 9.3 686 580) 5? 55 0-62 
; 0-7 7:3 9-9 360 284 62 42 0-56 
Apnoea of prematurity 5 2:8 9 7.5 252 178 76 48 (0-44 
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Table 3 Results of changes in mean airways pressure (MAP), tidal volume, minute volume. effective ventilation, 
and transcutaneous oxygen and carbon dioxide tensions (TcPos, TcPco;) at each level of positive end expiratory pressure 


(PEEP) in babies making spontaneous respiratory efforts 





Tidal Minute 
volume (ml) 


Effective 
minute 
volume (ml) 


TcPo> 
(mm He) 


TcPco> 


volume (ml) (mm Hg) 





Diagnosis No PEEP MAP 
pressure (em H0) 
(em H0) 
Idiopathic respiratory 0-5 4-8 
distress syndrome 6 2.8 6-9 
i ; z 0-6 3-0 
Apnoea of prematurity 3 


In nine studies (six in babies with respiratory 
distress and three in babies with apnoea) babies 
were making active respiratory efforts, and the 
results are shown in Table 3. Trends are in keeping 
with the group in which we observed no spon- 
taneous respiration. The mean standard errors for 
measurements of inflation pressure and tidal volume 
in the respiratory distress syndrome group during 
minimum positive end expiratory pressure were 0-22 
cm H20 and 0-25 ml respectively; during positive 
end expiratory pressure values were 0-13 cm HO 
and (0-2 ml. For the apnoea group mean standard 
errors for inflation pressure and tidal volume during 
minimum positive end expiratory pressure were 0-33 
cm H20 and 0-4 ml respectively, during positive end 
expiratory pressure values were 0-13 cm H-O and 
0-2 ml respectively. 


Discussion 


In this study we have tried to address two particular 
points relating to the use of positive end expiratory 
pressure in idiopathic respiratory distress syndrome. 
Firstly, to determine whether the use of low levels of 
positive end expiratory pressure, the pattern used in 
current clinical practice, has any important effects 
on blood gases. Secondly to try to gain some 
information on the effects of positive end expiratory 
pressure on the pressure/volume characteristics of 
the lung. We wished to make our measurements in 
the normal clinical settings and therefore kept the 
amount of handling and the number of ventilator 
changes carried out to a minimum. As a result of 
these constraints, and despite choosing seemingly 
stable infants, we were hampered on a number of 
occasions by the rapid clinical fluctuations that are 
commonly seen in the critically ill neonate. 

We chose to present the data divided into 
‘breathing’ and ‘non-breathing’ groups since respira- 
tory efforts of any sort would obviously have 
affected volume and pressure measurements. We 
found, however, the group of infants who were not 
breathing spontaneously remarkably consistent on 
each setting, both in terms of their transcutaneous 


12-4 423 343 53 60) 
9-8 364 280 63 65 
13-3 276 207 58 4] 


157 65 4] 


gas readings and the lung function measurements. In 
these infants, ‘excepting the four studies in which 
minimum positive end expiratory pressure was not 
tolerated, we were able at each setting to reach a 
clear end point of change in transcutaneous gases 
with an alteration of, at most, 1 mm Hg over six 
minutes (three consecutive readings). For the 
breathing group fluctuations of 0-3 mm Hg after 14 
minutes was accepted as a stable end point. On 
many occasions, however, this was not possible to 
achieve and hence the small size of this group. The 
use of transcutaneous measurements as a true 
reflection of changes in blood gases is now well 
accepted. We believe their accuracy is greatest when 
they are empleyed, as here, by a single doctor and 
nurse team repeatedly using the same equipment. 

Similarly we are confident that the lung function 
measurements made in the group of infants who 
were not breathing spontaneously are reliable. We 
did not randomise our changes or routinely repeat 
each setting because of clinical constraints. With a 
group of critically ill neonates we felt it was not 
ethically justified to show repeatedly that a particu- 
lar ventilator setting was worse than the previous 
one. We did, on a number of occasions, have to 
return from our first change to the original settings. 
On these occasions we found that there was very 
little difference between the two sets of measure- 
ments at the same settings and, in particular, 
compliance varied by 1 to 2% only. 

Despite our doubts with regard to the group of 
infants who were breathing spontaneously, these 
babies’ results all show the same trends as those of 
the group who were not breathing. 

Many of our findings carried out in vivo are as 
predicted by Reynolds and Gribertz.'*> It is 
interesting to note that changes in minute volume. 
TcPo3, and TcPco, occur to such a degree at levels 
of positive end expiratory pressure much lower than 
originally recommended. In four infants even these 
low levels seemed crucial to maintaining Pao». 
Changes of the magnitude observed in these four 
babies presumably relate to alteration in right to left 
shunts. The infants ventilated for apnoea seemed to 
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undergo exaggerated responses to small changes in 
positive end expiratory pressure. This is almost 
certainly a reflection of the extent to which even a 
low level of positive end expiratory pressure in- 
creases mean airways pressure when requirements 
for respiratory support had previously been mini- 
mal. 

It seems true that positive end expiratory pressure 
will improve oxygenation in the vast majority of 
babies without a rise in TePco, of similar magni- 
tude. Interestingly the rise in TePco, was less than 
that predicted from the fall in calculated alveolar 
ventilation. Our approximation of effective ventila- 
tion is not intended to be an accurate representation 
of alveolar ventilation. The fact, however, that 
positive end expiratory pressure in the babies with 
respiratory distress syndrome who were not 
breathing produced a mean fall of 18% in effective 
ventilation while Pco> rose by only 6% implies that 
this manoeuvre had a beneficial effect on improving 
the gas exchange mechanisms within the lung. 

The use of positive end expiratory pressure shifts 
end tidal pressure and volume points such that the 
compliance actually falls. This statement is based on 
two measurements of compliance which fulfil the 
accepted criteria for measurement of static com- 
pliance. For neither measurement, however, was 
the volume change determined using a swing be- 
tween maximum pressure and atmospheric pressure 
but instead to a level a little above atmospheric. 
Such a fall in compliance has been a common finding 
in studies on continuous distending pressure in 
babies with and without respiratory diseases.” In 
studies on infants with respiratory distress syndrome 
the fall in dynamic compliance occurring with the 
mtroduction of constant negative external pressure 
was thought to be due to over distension of 
relatively normal alveoli.'” This hypothesis did not 
explain the similar findings in studies on healthy 
term infants. "' 

Careful deflation pressure studies on isolated 
lungs of infants dying of causes other than respira- 
tory ones have shown that even within the normal 
tidal range compliance is not linear.'” The shape of 
the pressure/volume curve is such that the expira- 
tory limb, that is the part of the curve on which 
positive end expiratory pressure has its effects, 
undergoes maximum change in slope (compliance) 
at low lung volumes. Therefore, if one eliminates 
the high compliance, bottom end of the expiratory 
limb of the pressure/volume curve by the use of even 
small levels of constant positive airways pressure or 
positive end expiratory pressure compliance will 
inevitably be reduced. 

In conclusion we feel that positive end expiratory 
pressure remains a useful ventilator manoeuvre, 


usually producing a rise in Po» for a relatively small 
increase in Pco,. The efficiency is limited since the 
baby is then ventilated on a less compliant part of 
the pressure/volume curve. Whether this change is 
important in the production of bronchopulmonary 
dysplasia needs further consideration. 

Similarly there is currently very little information 
in the preterm infant relating to the effects of 
positive end expiratory pressure on cardiac Output. 


This is known to fall in adults'* '* after the use of 


positive end expiratory pressure and such a fall may 
be, in part, responsible for the changes we have 
measured. 
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Prolactin and seizure activity 
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SUMMARY Prolactin secretion after tonic-clonic seizures (10 patients), complex partial seizures . 
(five) and non-epileptic attacks (three) was studied in a group of children aged between 0-3 and 
14 years. Seven patients with other subcategories of seizure disorders were also studied. Eight 
children with tonic-clonic seizures exhibited post ictal concentrations of prolactin greater than 
500 mU/1. One of the children, who responded on one occasion, did not do so on another. Three 
children with complex partial seizures had post ictal prolactin concentrations greater than 500 
mU/l, while in two the increased values were more modest (390 mU/ and 420 mU/I). The timing 
of the peak post ictal prolactin concentration varied from less than 20 minutes to a prolonged 
plateau for three hours. Other seizure types—simple partial with motor signs (2), absence seizure 
(1), myoclonic seizure (1), minor epileptic status (3) (with one exception), and non-epileptic 
attacks (3) were not associated with post ictal concentrations greater than 500 mU/L. 


Prolactin secretion has been documented during and 
after certain seizure types in.adults.' * This promp- 
ted us to investigate whether or not a similar 
phenomenon is observed in childhood. The princi- 
pal clinical application of this finding in adults is the 
distinction between epileptic and non-epileptic 
attacks—a problem also encountered in child- 
hood.? * We examined prolactin secretion after 
generalised tonic-clonic and complex partial seizures 
and also non-epileptic attacks. To increase our 
understanding of the possible mechanism of prolac- 
tin secretion, we also investigated patients with 
other forms of seizure disorders—simple partial with 
motor signs, an absence attack, a myclonic seizure, 
and minor epileptic status. 


Patients and methods 


Patients with epileptic and with non-epileptic 
attacks were studied. Clinical details are given in 
Tables 1 to 4. All patients were on anticonvulsant 
medication except cases 11, 16, and 22. All but one 
patient was cared for at the Hospital for Sick 
Children. The ethical committee gave approval for 
the study. Classification of seizure type was based 
on clinical and electroencephalographic criteria in 
accordance with the Revised International Classi- 
fication of Seizures.” A description of the seizure 
pattern was recorded at the time of the attack by one 
of the authors (AB). The largest group (cases 1-10) 


had generalised tonic or clonic seizures, or both. A 
partial seizure was classified as complex if there was 
evidence of an alteration in the level of conscious- 
ness. The term minor epileptic status has been used 
as described by Brett,° with the frequency and 
severity of myoclonic attacks so disabling that the 
child’s mental and physical activities are grossly 
impaired. 

The patient in case 9 was studied in minor 
epileptic status as well as after an isolated general- 
ised tonic-clonic seizure while not in minor status. 
Two patients (cases 15 and 23) had a mixture of 
complex partial and non-epileptic attacks. Four 
patients (cases 12, 13, 14, and 15) had complex 
partial seizures with secondary generalisation. 

As far as possible, blood samples were taken in 
the process of other investigations of clinical import- 
ance to the child. Blood was taken interictally as a 
baseline and between 0 and 20 minutes post ictally 
or 20 minutes post ictally, or both. In two children 
(cases 3 and 12), samples were taken up to 180 
minutes. Studies were limited in the very young or 
distressed child and performed through the same 
indwelling cannula when possible in all patients. For 
this.reason five baseline concentrations could not be 
done. 

Serum samples were stored at —20°C. Prolactin 
was assayed in the Endocrinology Laboratory of the 
Institute of Child Health using a double antibody 
radioimmunoassay. The antisera used was a rabbit 
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antiprolactin PRL2 (St Bartholomew’s Hospital). 
Samples were assayed against a standard Inter- 
national Reference Preparation of Human Prolactin 
75/504 trom the National Institute for Biological 
Standards, Holly Hill, London. The normal values 
for the laboratory are less than 360 mU/I (0 to 
1 years) and less than 200 mU/I (2 to 14 years), with 
slightly higher values in girls than boys. 


Case report 


This patient (case 15) was a 13 year old boy with a 
long history of seizures. Separation anxiety and 
family pathology were complicating features. At 18 
months of age he had episodes of transient weakness 
of his right arm and leg with frequent falls. From 4 
years he complained of a ‘funny feeling’ in his right 
arm associated with episodes of falling. At 6 years of 
age he developed nocturnal episodes with tonic- 
clonic features and was started on anticonvulsant 
medication. Subsequently the character of the 
attacks altered and a series of medications was tried. 
He became increasingly distressed after the attacks. 
At the time of admission to this hospital he was 
fnghtened to leave his home and was extremely 
anxious whenever his parents departed. He had not 
attended school for some months and father slept in 
the same bed in order to ‘get him through the night’. 

During a lengthy admission to hospital, careful 
observations were made and two main types of 
attack identified. One type of attack occurred when 
the patient was asked to do something he did not 
want to do and followed protest. It frequently 
occurred before parental visits or planned trips to 
his home. A crescendo of distress with panic and 
palpitations would occur, then he would slip limply 
onto the floor and his arms would stiffen for periods 
of up to two minutes. He would often talk during the 
attack and subsequently recall what was said. 
Corneal reflexes were present and plantar responses 
cowngoing. The whole attack lasted up to 20 to-30 
minutes. He frequently wept after the attack but was 
able to continue his activities. The prolactin concen- 
tration did not rise (Table 4). 

In the other variety of attack, precipitants were 
often, though not always, lacking. He complained of 
an unusual sensation in his right arm, smacked his 
lips, asked for a drink, turned his head to the right 
and upwards, and became hypertonic on his right 
side and then his left followed by generalised clonic 
movements. He was not responsive to spoken or 
physical stimuli during these episodes. They occurred 
during sleep or waking hours. He often injured 
himself. After the attack he was drowsy, had 
upgoing plantar responses, absent corneal reflexes 
and right sided pyramidal weakness. He became 
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tearful, confused, and was amnesic for the episode. 
His prolactin value rose appreciably after these 
episodes (greater than 1000 mU/l) and baseline 
interictal values were sometimes high (50 to 400 
mU/l). The ictal and interictal electroencephalo- 
gram did not show focal signs or definite paroxysmal 
features and two computed tomograms were nor- 
mal. The former attacks were seen as non-epileptic 
attacks more characteristic of an anxiety disorder 
with panic. The latter were seen as complex partial 
seizures with secondary generalisation. 


Results 


The results of prolactin studies are presented in 
Tables 1-4. Seven children (cases 1, 7, 10, 11, 12, 
15, and 19) had raised baseline concentrations for 
age, and three of these suffered from complex 
partial seizures (cases 11, 12, and 15). 

Eight children with generalised tonic-clonic 
seizures exhibited post ictal concentrations of pro- 
lactin greater than 500 mU/I (Table 1). One child 
(case 1) had a very high baseline value with a 
significant rise on One Occasion but not on another. 
Three children with complex partial seizures showed 
post ictal prolactin concentrations greater than 500 
mU/I while in two values were more modestly raised 
(cases 11 and 14—Table 2). 

In seven children (cases 4, 5, 8, 9, 12, 13, and 14) 
the rise in prolactin occurred early (that is within 20 
minutes). In five of these (cases 5, 8, 9, 13, and 14) 
prolactin was shown to be already falling to lower 
concentrations by 20 minutes. In two other children 
(cases 3, and 12) concentrations were more sus- 
tained with the increase persisting at three hours. 

As numbers were small in each seizure group, sex 
and age variables were not analysed but responses 
were seen in both sexes over a wide age range (0-3 to 
13 years). 





Table 1 Prolactin concentrations (mU/l) in generalised 
tonic-clonic: seizures 

Case Age Sex Baseline 0-20* 20° 180° 
no (yrs) value mins mins mins 
l 0-3 M 690 950,675 

2 4 F 175 530,1000 

3 l F 337 R25 550 
4 2 F 800 1000: 

9 6 F 960) 500+ 

6 11 M 175 

7 5 M 345 700 

8 6 M 190 12902000 1730% 

9 13 M 95,240 1420 8207 

10 5 M 705 270 245+ 


*=Post seizure. 
+= Serial. 
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Table 2 Prolactin concentrations (mU/1) in complex 
partial seizures 














Case Age Sex Baseline 0-20" 20" 180" 
no (yrs) value mins mins mins 
l1 7 M 225 385 
720 395 
12 12 M 525 > 1000 
890 7654 
860 975+ 
> 1000 
13 11 M <50 700 <50 
14 12 M 195 420) 2397 
15 13 M 400) > 1000 
195 
50 





*= Post seizure. 
+= Serial. 


Other seizure types (Table 3) were not associated 
with post ictal prolactin concentrations greater than 
500 mU/I and frequently were much lower. The 
patient in case 9 was the one exception to this. He 
was in minor epileptic status and had persistently 
raised prolactin values. Prolactin did not rise to 
more than 500 mU/I after the three, non-epileptic 
seizures (Table 4). 

In total, 12 tonic-clonic seizures were studied and 
after two of these seizures prolactin concentrations 
were not greater than 500 mU/l; that is 17%. Nine 
complex partial seizures were studied and after 
three seizures prolactin was not greater than 500 
mU/I; that is 33%. Only three non-epileptic attacks 


Table 3 Prolactin concentrations (mU/I) in patients with 
other categories of seizure 











Case Age Sex Type of Baseline 0-20" 20° 
no (yrs) seizure value mins mins 
16 5 M Simple partial 


(focal motor 

with march) 6257 235 
Simple partial 

(focal motor 

with march) <50 <50) 
Absence 

(impairment of 

CONSCIOUSNESS 

only) <50 220 
Single 

myoclonic 420 320 


Serial prolactin samples 

Minor 

epileptic 

status 175, 140; 115, 125 
Minor 

epileptic 

status 60, 125, 200. <50. <50 
Minor 

epileptic 

status S15. 750 


21 10 M 





=Post seizure. 
=Droperidol (dopamine blocker) given 61 hours previously. 


+ 
= 
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Table 4 Prolactin concentrations (mU/I) in non-epileptic 
attacks 











Case no Age (yrs) Sex Baseline value 20 mins* 
15 13 M 400, 195, 50 375 

22 12 M <50 

23 14 M <200 <200 





*= Post attack. 


were studied, and in all (100%) the prolactin value 
did not rise above 500 mU/. 

In 21 children with tonic-clonic and complex 
partial seizures the mean baseline concentration and 
the mean value at 20 minutes were 378-3 and 709-8 
mU/l respectively. In the four children with other 
seizure disorders (excluding minor epileptic status) 
these mean values were 286-3 and 206-3 mU/I 
respectively. Clearly differences with these small 
numbers are only suggestive of trends and do not 
reflect the wide standard deviations and the alterna- 
tions in baseline and response in the same patient. 


Discussion 


The results in our study are similar to those in 
adults,' * but are more tentative in view of the small 
numbers. They suggest some discrimination be- 
tween epileptic and non-epileptic phenomena. This 
was well illustrated in case 15 where the results of 
prolactin studies gave further evidence that the 
patient had a mixture of complex partial and non- 
epileptic attacks. 

It is known that prolactin is increased in situations 
characterised by stress, arousal, and hypoglycaemia.” 
Certain drugs including chlorpromazine, the butyro- 
phenones, and methyldopa increase prolactin secre- 
tion. Exercise can lead to small rises.* There is also 
some evidence that patients with generalised seizures 
may have high baseline values.* * In addition there 
is a paucity of information on prolactin values in 
childhood. To eliminate errors of interpretation 
from false negative results, we suggest serial blood 
samples be taken through the same scalp vein or 
catheter between 0 and 10 minutes post ictally or 
after a suspected pseudoattack and again at 20 
minutes. A serial rise in prolactin or a value greater 
than 500 mU/I provides evidence that a generalised 
or complex partial seizure has occurred. It is 
essential that a detailed record of clinical pheno- 
mena be made and that the final decision on the 
nature of the preceding event is based on assessment 
of the clinical, biochemical, and electroencephalo- 
graphic findings. We have chosen 500 mU/I as an 
arbitrarily high guideline indicative of an appreci- 
able increase in prolactin secretion. More caution, 


however, may need to be exercised in the group of 
children with complex partial seizures, since three of 
the five children had raised baseline values. The 
results from the three children in minor epileptic 
status are difficult to interpret. All the children had 
multiple seizure types, were mentally retarded, and 
were also heavily medicated at the time of the study. 
Clinical phenomena consisted of subtle motor move- 
ments and alterations in levels of consciousness that 
could not be evaluated reliably. Each of the three 
patients had been in minor motor status for periods 
of weeks. The critical factors causing prolactin 
secretion in these situations are not clear. 

Electrochemical stimulation of the medial basal 
hypothalamus in animal models* increases prolactin 
release. It is thought that abnormal electrical 
activity may lead to suppression of dopamine (a 
prolactin inhibitory factor), synthesised in the 
arcuate and periventricular nuclei of the medial 
basal hypothalamus, and thus result in a rise in 
prolactin.” '' It is postulated that in complex partial 
seizures there is spread of electrical activity from 
medial temporal structures to the hypothalamic 
nuclei resulting in alteration of consciousness and 
secretion of prolactin.'” 

The association between psychiatric disturbances 
and epilepsy has been discussed for many years. !7 
Adamec and Stark-Adamec!’ introduced the con- 
cept of limbic permeability—the degree of propaga- 
tion of seizure activity from mesial temporal struc- 
tures to the thalamic and hypothalamic areas—and 
noted relations between behavioural disturbances in 
cats and this phenomenon. Other evidence of 
prolactin secretion in complex partial seizures? * !” 
suggests that prolactin may serve as a biological 
marker of limbic involvement. Further evidence for 
this has come from Dana-Haeri:'* she documented 
different patterns of hormone release in patients 
with partial seizures with psychopathology and 
patients with partial seizures without psychopath- 
ology. 

There is a need to examine whether or not there 
are differential patterns of prolactin secretion with 
and without psychiatric disorders in children with 
epilepsy. The assessment of other pituitary hor- 
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mones especially growth hormone release in relation 
to seizure disorders is another area of interest. 


We would like to thank Jennifer Jones of the Endocrine Depart- 
ment for carrying out the prolactin assay; Dr E Brett for allowing 
us to study his patients; Dr G Stores and Dr P Liddle, Park 
Hospital for Children, Oxtord for information regarding patient 23; 
Professor P Graham for review of manuscript and Jackie Moore for 
typing of manuscript. 
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Can potassium citrate replace sodium bicarbonate 
and potassium chloride of oral rehydration solution? 


M R ISLAM _ 
International Centre for Diarrhoeal Disease Research, Bangladesh 


SUMMARY Ninety four children aged less than 5 years with diarrhoeal dehydration and acidosis 
were treated randomly with either World Health Organisation (WHO) oral rehydration solution 
containing sodium chloride, potassium chloride, sodium bicarbonate and glucose or an oral 
solution with tripotassium citrate monohydrate replacing the sodium bicarbonate and potassium 
chloride in the WHO solution. Fifty five children (58%) were hypokalaemic (potassium less than 
3-5 mmol/l) on admission. All but two in the citrate group were successfully treated. There were 
no significant differences in rehydration solution intake, stool output, gain in body weight, and 
fall in plasma specific gravity and haematocrit between the two treatment groups after 48 hours’ 
treatment. Significant improvement in the serum potassium concentration was observed in the 
hypokalaemic children receiving potassium citrate solution compared with children receiving 
WHO solution after 24 and 48 hours’ treatment. None developed hyperkalaemia. Although 
children receiving potassium citrate solution corrected their acidosis at a slower rate than the 
. WHO solution group during the first 24 hours, by 48 hours satisfactory correction was observed 
in all. Tripotassium citrate can safely replace sodium bicarbonate and potassium chloride and 
may be the most useful and beneficial treatment for diarrhoea and associated hypokalaemia. 


Although the principles of appropriate formulation 
of oral rehydration solution have been extensively 
studied, controversies still remain regarding the 
electrolyte composition.’ * The current World 
Health Organisation (WHO) oral rehydration solu- 
tion, which contains bicarbonate, has some practical 
disadvantages when packed and stored under cli- 
matic conditions of high humidity and temperature. 
In these circumstances bicarbonate reacts with 
glucose or sucrose resulting in a brownish dis- 
colouration which is less acceptable to patients. The 
potassium concentration (20 mmol/l) in WHO solu- 
tion is not adequate for the treatment of under- 
nourished children with depleted total body potas- 
sium who may lose more than 30 mmol potassium/| 
of stool while suffering diarrhoea due to cholera, 
Escherichia coli, or rotavirus infection.? Our pre- 
vious study has shown that sodium citrate is as 
‘effective as sodium bicarbonate in correcting acid- 
‘osis in diarrhoea.‘ 

Tripotassium citrate monohydrate is a stable 
crystalline salt that will not cause discolouration so 
readily when mixed with glucose or sucrose and 
stored in packets under conditions of high humidity. 
Thus an oral rehydration solution containing 
10 mmol/l (3-24 g) of tripotassium citrate/l will 


provide both adequate alkali and a higher concen- 
tration of potassium than the WHO solution. 
We have studied whether (a) potassium citrate in 
oral rehydration solution can replace sodium bicar- 
bonate and potassium chloride adequately, (b) the 
increased concentration of potassium (30 mmol/l) 
corrects hypokalaemia better than WHO solution, 
and (c) the increased concentration of potassium 
causes hyperkalaemia in normokalaemic patients. 


Patients -and methods 


This double blind, randomised study was carried out 
at the International Centre for Diarrhoeal Disease 
Research, Bangladesh from April to September 
1982 on children below 5 years of age. These children 
WETE admitted with mild or moderate degrees of 
dehydration.” Informed consent was obtained from 
parents or legal guardians of the children after the 
nature of the procedures had been fully explained. 

The biochemistry laboratory personnel prepared 
the packets of oral rehydration solutions, confirmed 
their chemical concentrations, and coded them. 
Nursing staff dissolved the packets according to a 
random schedule before giving the solution to the 
patients. 
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Children in the pctassium citrate group received a 
solution containing sodium 90, potassium 30, chlor- 
ide 90, tribasic citrate 10, and glucose 111 mmol/l 
(sodium chloride 3-5 g, potassium citrate 3-24 g, and 


glucose 20 g/l). Children in the WHO solution group. 


received solution containing sodium 90, potassium 
20, chloride 80, bicarbonate 30, and glucose 111 
mmol/l (sodium chloride 3-5 g, potassium chloride 
1-5 g, sodium bicarbonate 2-5 g, and glucose 20 g/1). 

Patients were treated exclusively with an oral 
rehydration solution. Total volume given during the 
first six hours was 5) ml/kg body weight for mild and 
100 ml/kg for mocerate dehydration.’ Oral treat- 
ment was continued to match losses by stool and 
vomit losses until the diarrhoea stopped. Intake of 
solution and stool sutput were recorded at 8 hour 
intervals. —  — 

Patients who failed to be rehydrated or to 
maintain hydratiom on oral solution alone were 
considered as treatment failures and were excluded 
from the study. These patients were rehydrated with 
intravenous fluid. The criteria for failure of treat- 
ment were based on clinical assessment supported 
by intake and output balance and failure to gain 
body weight. Breast milk, when available, or diluted 
cows’ milk (half strength) were allowed four hours 
after hospital admission. 

Blood samples were drawn for estimation of 
haematocrit, plasma specific gravity (by Goldberg 
refractometer) anc, electrolytes (by IL flame photo- 
meter) on admissicn and at 24 and 48 hours after the 
start of oral treatment. Adequate samples of stool 
and urine were sert simultaneously for estimation of 
the potassium corcentration and serum electrolyte 
values. Stool samples were cultured on admission 
for Vibro cholerae, Salmonella sp, Shigella sp, and 
enterotoxigenic Escherichia coli. E coli isolates 
were tested for toth heat labile and heat stable 
enterotoxins.° ’ Eotavirus was tested by ELISA 
method.’ 

The nutritional state of the children was assessed 
by weight for age index—the discharge weight was 


determined as a percentage of the National Center 
for Health Statistics median for age and sex.’ 
Hypokalaemic children whose serum potassium 
concentration on admission was less than 3-5 mmol/l 
were considered as a separate group than the ' 
normokalaemic children for data analysis. Statistical 
tests were performed using the Student’s ¢ test and 
X? test. Data from two children who failed treatment 
with citrate solution were excluded from analysis. 


Results 


Ninety four children aged under 5 years were 
studied. Fifty five of them were hypokalaemic 
(potassium less than 3-5 mmol/l) and 39 were 
normokalaemic (potassium 3-5 to 5-5 mmol/l), none 
were hyperkalaemic. Twenty seven hypokalaemic 
children received potassium citrate rehydration 
solution and 28 received WHO solution. Nineteen 
normokalaemic children received the potassium 
citrate and 20 the WHO solution. Most (53%) of 
these children were between 7 and 12 months of age 
and showed signs of moderate malnutrition. 
Clinical characteristics of the children at the time 
of hospital admission in relation to age, sex, 
duration of diarrhoea, body weight, nutritional 
status, and haematocrit were not different between 
the groups. About 50% of the children were 
admitted with signs of moderate dehydration and 
acidosis as determined by serum bicarbonate (less 
than 15 mmol/l). All 48 (100%) children receiving 
the WHO solution and 44 of 46 (96%) children 
receiving potassium citrate solution were success- 
fully rehydrated and maintained their hydration 
status well until diarrhoea stopped. The two in whom 
oral treatment failed (cholera patients) were with- 
drawn from the study. Although they drank sufficient 
rehydration solution they remained dehydrated and 
failed to gain body weight due to persistent vomiting 
and heavy purging (greater than 10 ml/kg per hour). 
They were subsequently treated with intravenous 
fluid. Frequency of vomiting in patients receiving 


Table 1 Comparison of the intake of oral rehydration solutions (ORS) and stool output after 24 hours and 48 hours 
treatment with potassium citrate ORS and WHO ORS (values, mean (SD)) 


Hypokalaemic group (K<3-5 mmolll) 


K citrate ORS 
(s=27) 
ORS intake (milkg) 
First 24 bours 251-3 (130-9) 
Second 24 hours 195-1 (102-6) 
Stool output (mlikg) 
First 24 bours 146:2 (124-4) 
Second 24 hours 157-7 (103-6) 


Normokalaemic group {K 355-3 mmol/l} 


WHO ORS K citrate ORS WHO ORS 
{n #28) (n=17) {n =20) 

300-4 (242-8) 258-5 (101-2) 266-7 (104-4) 
247-6 (275-1) 186-0 (102-5) 175-6 (95-3) 
182-0 (192-5) 145-3 (71-7) 150-4 (91-7) . 
173-6 (203-5) 111-6 (71-4) 91-4 (82:6) 
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Table 2 Comparison of body weight gain, plasma specific gravity, serum sodium bicarbonate and serum and urinary 
potassium on admission, and 24 and 48 hours after treatment with potassium citrate oral rehydration solution (ORS) or 


WHO ORS (values, mean (SD)) 





Hypokalaemic group (K<. 


3-5 mmol/l) 


Normokalaemic group (K 3-5—5:5 mmol/l) 











Potassium citrate ORS WHO ORS Potassium citrate ORS WHO ORS 
(n=27) (n=28) (n=17) (n=20) 

Body weight gain (%) 

At 24 hours §-2 (3-3) 5-7 (3-8) 4-1 (2-7) 2:8 (4-1) 

At 48 hours 5-7 (3-9) 6-2 (3-7) 3-6 (2-6) 3-9 (4-5) 
Plasma specific gravity 

On admission 1-027 (-002) 1-028 (-002) 1-028 (0-001) 1-028 (-002) 

At 24 hours 1-024 (-002) 1-024 (-002) 1-024 (-001) 1-025 (-002) 

At 48 hours 1-023 (-002) 1-023 (-002) 1-025 (-001) 1-025 (-001) 
Serum sodium (mmol/l) 

On admission 12-0 (2-7) 13-0 (3-9) 13-5 (3-6) 13-7 (3-8) 

At 24 hours 15-2 (4-5) IS-1 (4-8)+ 14-9 (5-2) 17-9 (3-2)7 

At 48 hours 18-4 (3-8) 19-5 (5-7) 18-6 (5-0) 18-0 (5-6) 
Serum potassium (mmol/l) 

On admission 3-0 (-4) 2-8 (-5) 4-2 (-6) 4:4 (-6) 

At 24 hours 4-1 (-9)* 3-5 (+8) 4-3 (-9) 4-4 (-9) 

At 48 hours 4-6 (1-0)" 3-9 (-9) 4-4 (-8) 4-5 (-7) 
Urinary potassium (mmol/l) 
© At 24 hours 8-0 (7-5)* 5.3 (4-7)? 19-1 (11-9) 11-2 (8-9)" 

At 48 hours 10-5 (8-0)° 7-3 (4-9)! 17-6 (10+7)8 13-1 (11-3)" 





*Hypokalaemia was corrected better at 24 hours (P<0-02) and at 48 hours (P<0-01) in children receiving potassium citrate ORS than in children receiving WHO 


ORS (Student's ¢ test). 


+ Acidosis was corrected better at 24 hours (P<(0-02) in both hypokalaemic and normokalaemic children receiving WHO ORS than in children receiving potassium 


citrate ORS (Student's rẹ test). 
a vc P<0-05; b v d P<0-01; e v g P<0-05; f vh P<0-05. 


potassium citrate solution was not significantly 
greater than in those receiving WHO solution. No 
significant inter-group difference in the intake of 
solution and output of stool was observed (Table 1). 

A significant improvement in the serum potas- 
sium concentration was observed both at 24 hours 
(P<0-02) and at 48 hours (P<0-01) after the start of 
treatment in the group receiving potassium citrate 
rehydration solution. 

Only three patients in the potassium citrate group 
compared with 11 in WHO group remained hypoka- 
laemic 48 hours after the beginning of treatment. No 
patient developed hyperkalaemia during treatment. 
In both hypokalaemic and normokalaemic children 
receiving potassium citrate solution acidosis re- 
solved more slowly than in those receiving WHO 
solution during the first 24 hours of treatment. By 48 
hours, however, satisfactory correction of acidosis 
was observed in all children (Table 2). Serum 
sodium and chloride, stool potassium contents at 0, 
24, and 48 hours showed no significant differences 
between groups. All patients passed urine satisfac- 
torily within 12 hours. Hypokalaemic children con- 
served potassium significantly better than normoka- 
laemic children (Table 2). 

The aetiological agents identified in the patients 
were V cholerae (2), Shigella sp (1), ETEC (8), and 
rotavirus (12) in the potassium citrate group, and V 


cholerae (3), Shigella sp (1), ETEC (8), and rota- 
virus (12) in the WHO group. 


Discussion 


This study shows that potassium citrate salt can be 
used in place of sodium bicarbonate and potassium 
chloride in oral rehydration solution, thereby re- 
ducing the number of ingredients from four to three. 
This study further confirms the findings of Nalin and 
co-workers, that hypokalaemia can be treated satis- 
factorily by using a higher concentration of potas- 
sium without any danger of hyperkalaemia.'” Re- 
latively fewer patients remained hypokalaemic after 
treatment with a higher concentration of potassium. 
This suggests that a higher concentration of potas- 
sium is necessary to treat hypokalaemia and associ- 
ated diarrhoea, particularly in developing countries 
where malnutrition with associated total body potas- 
sium depletion is a major health problem. Hypoka- 
laemic children excrete less potassium in urine as 
most of the potassium is conserved by the body to 
resolve the hypokalaemia. 

The reason for delayed correction of biochemical 
acidosis in patients receiving potassium citrate solu- 
tion is not fully understood and needs further 
investigations. Delayed resolution of acidosis may, 
however, have little practical importance. 
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The cost effectiveness of the two types of solu- 
tions has been assessed: in Bangladesh 100 packets 
of potassium citrate solution will cost US $9-8 and 
WHO solution US $8-00. This small increase in cost 
is negligible when we compare relative advantages 
of the two types of solution. Moreover, citrate based 
salt can be easily made in tablet form for convenient 
dispensing. 

These advantages over the WHO oral rehydration 
solution have important implications in developing 
countries where diarrhoea, malnutrition, and hypo- 
kalaemia are interlinked and where there is great 
need for oral rehydration therapy. 


This research was supported by the International Centre for 
Diarrhoeal Disease Research, Bangladesh. 1 thank Dr Thomas 
Butler for his suggestions and revisions of the paper, Mr Meer 
Md Ramzan Ali for secretarial work and the staff of the Clinical 
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Oral versus intravenous rehydration therapy in severe 
gastroenteritis 


J SHARIFI, F GHAVAMI, Z NOWROUZI, B FOULADVAND, M MALEK, M REZAEIAN, 
AND M EMAMI 


Department of Paediatrics, Bahrami Children’s Hospital, Tehran University School of Medicine and 
Department of Pathobiology, Tehran University School of Public Health, Iran 


SUMMARY A controlled, randomised trial comparing the results of oral rehydration therapy with 
those of intravenous fluid treatment in 470 children with severe gastroenteritis was undertaken. 
The oral rehydration therapy was divided into two phases—a rehydration phase that used high 
sodium isotonic fluid at 40 ml/kg per hour and a maintenance phase using low sodium isotonic 
fluid (sodium 40, potassium 30, bicarbonate 25, chloride 45, and dextrose 130 mmol/l). The 
results indicate that oral rehydration treatment, used according to this protocol, is successful in 
treating severe diarrhoea and dehydration, and has considerable advantages over intravenous 
fluid therapy in reducing complications associated with the treatment of hypernatraemia, in 
promoting rapid correction of hypokalaemia and acidosis, in decreasing the duration of 


diarrhoea, and in promoting a greater weight gain at hospital discharge. 


Oral rehydration therapy has been widely used for 
some years in treating dehydrated patients. ™? A 
study in 1980 showed that oral treatment could be 
used successfully in severe dehydration and shock.‘ 
We compared the results of oral rehydration ther- 
apy, according to the protocol used in the study 
mentioned above,* with intravenous fluid treatment 
in 470 patients suffering severe forms of diarrhoea, 
vomiting, and dehydration. 


Materials and methods 


Patients. The study population consisted of 470 
children aged 1 to 18 months, admitted to this 
hospital between April and September 1981 for 
severe dehydration, diarrhoea, or vomiting, regard- 
less of their previous treatment and state of nutri- 
tion. All were initially examined by the hospital 
house officers (independently of the investigators) 
and the decision to admit them was based on their 
clinical assessment that severe dehydration, watery 
diarrhoea (greater than 10 ml/kg per hour), and 
vomiting (more than six times per 24 hours) were 
present (in accordance with the criteria suggested by 
the World Health Organisation).? If two or more 
signs in the ‘severe dehydration’ category (Table 1) 
were present, the patient was considered to have 
severe dehydration. A similar guide was used for 
moderate dehydration. Patients were randomised 
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either to the oral treatment group (study group) or 
the intravenous treatment group, which was the 
contiol group. The patients’ biographical data, 
medical history and parents’ written consent were 
obtained for all. No patient had any medical 
complications other than those directly related to 
dehydration. Thirty six per cent of the study group 
and 33% of the control group were below the third 
centile for weight according to the standards pub- 
lished by the National Center for Health Statistics.’ 

The volume of fluid given to each patient, and the 
frequency of vomiting were recorded. Patients were 
weighed on hospital admission and at discharge. 
Follow up studies at home were randomly per- 
formed on 334 children between October and 
November 1981. 


Laboratory studies. Laboratory studies performed 
on admission included venous blood sampling for 
serum concentrations of sodium, potassium, chlor- 
ide, and bicarbonate, stool sampling (via rectal 
catheter) for parasites and bacteria.” Follow up 
laboratory studies were performed 24 hours after 
admission and at discharge (serum sodium, potas- 
sium, chloride, and bicarbonate). For some patients 
these examinations were performed more than 
three times. 


Treatment. The oral treatment protocol consisted of 
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Table 1 Clinical assessment of severity of dehydration 
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Signs and symptoms Moderate dehydration 


Severe dehydration 





General appearance and condition 
irritable to touch 

Rapid and weak 

Deep, may be rapid 

Sunken 

Normal or low 

Pinch retracts slowly 


Radial pulse 
Respiration 

Anterior fontanelle 
Systolic blood pressure 
Skin elasticity 


Eyes Sunken (detectable) 

Tears Absent 

Mucous membranes Dry 

Urine flow Reduced amount and dark 


% Body weight loss 69%, 


Thirsty; restless or lethargic and drowsy but 


Drowsy: limp, cold. sweaty. 

cvanotic extremities; may be comatose 
Rapid, feeble, sometimes impalpable 
Deep and rapid 
Very sunken 
Less than 90 mmHg; may be unrecordable 
Pinch retracts very slowly (>2 sec) 
Grossly sunken 
Absent 
Very dry 
None passed for several hours: 


empty bladder 


10% or more 





Modified from World Health Organization guide.’ 


two phases: (a) rehydration, and (b) maintenance 
treatment.’ For rehydration therapy all patients had 
a nasogastric tube passed and their gastric contents 
aspirated. Intragastric drip was started with electro- 
lyte A solution (Table 2) at a rate of 40 ml/kg per 
hour (maximum=400 ml/hour). Administration of 
the electrolyte solution was continued at the same 
rate until all clinical signs of dehydration had 
resolved. This was achieved within a mean (SD) of 
6 (2) hours. If within the first two hours of treatment 
the signs of dehydration had worsened or remained 
unchanged, oral therapy was stopped and in- 
travenous treatment started. In this case, oral 
therapy was defined as a failure. 

After complete rehydration, maintenance therapy 
with electrolyte B solution (Table 2) was given by 
bottle (but nasogastrically for those patients who 
could not take the solution orally) at a rate of about 
250 ml/kg per 24 hours. Both solutions were made 
up by dissolving one prepared package in 250 ml of 
tap water. In cases of severe diarrhoea, where the 
stool volume was more than 10 ml/kg per hour, 
solution A was administered instead of solution B 
until the volume of stool had decreased to less than 
10 ml/kg per hour. 

Within 24 hours the children were fed with breast 
or undiluted formula milk at about 10 to 20 kcal/kg 
per 24 hours. This amount was gradually increased 


Table 2 


to about 100 kcal/kg per 24 hours within the next few 
days and simultaneously the amount of solution B 
was decreased as needed. No intravenous solutions 
or other medications were used. 

Patients in the control group were treated” for 
shock (or to prevent its occurrence) with lactated 
Ringer solution: 20 to 30 ml/kg body weight was 
administered as rapidly as possible or within one 
hour in less severely ill patients. If clinical signs of 
Shock persisted a second infusion of 20 to 30 ml/kg 
was given to restore circulation. Two thirds of the 
approximate losses of sodium and water were 
calculated and replaced during the first 24 hours of 
treatment, and the remaining one third during the 
second day. In addition to replacing losses, total 
fluid and electrolytes given during the first 24 hours 
and on subsequent days of treatment included 
replacement for both continuing normal losses and 
any abnormal losses from diarrhoea. In hyponat- 
raemic dehydration, extra amounts of sodium 
needed to replace the additional losses were given 
over several days. In hypernatraemic dehydration, 
the amounts of normal maintenance fluid and 
sodium were reduced by 30% until hypernatraemia 
was corrected. 

In general, the solutions used for this purpose 
contained: 25 to 60 mmol/l sodium, 15 to 35 mmol/l 
potassium, 0 to 35 mmol/l bicarbonate, and 20 to 


Composition of electrolyte solutions A* and Bý (mmol/l) 


_—_ hh SSSSSSSSSSSSSSSSSSSSSSSsssSSSsSsSsS 





Solution Sedium Potassium Bicarbonate Chloride Dextrose Osmolarity (mOsm/1) 
A 80 20 35 65 70 270 
B ww 30 25 45 130 270 


-_ ee UUU 


*Made by adding the following to 250 ml of tap water: sodium chloride, 0-6575 g; sodium bicarbonate, 0-735 g; potassium chloride, 0:375 g; and anhydrous 


dextrose, 3-15 g. 


= 


Made by adding the following to 250 ml of tap water: sodium chloride, 0- 


dextrose, 5-85 g. 


g: sodium bicarbonate, 0-525 g: potassium chloride, 0-56 g; and anhydrous 
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60 mmol/l chloride in 5% dextrose in water. When 
the frequency and volume of stools had subsided, 
oral feeding of half strength milk was begun. As 
soon as this was tolerated without exacerbation of 
diarrhoea, the caloric intake (volume and strength 
of milk) was increased gradually until the usual 
dietary intake was achieved. This was accomplished 
within a mean (SD) time of 3 (2) days. 


Results 


At the time of hospital admission there were no 


significant differences in clinical characteristics be- 
tween the study and control groups. An aetiologic 
agent was identified in 77 children (33%) in the oral 
rehydration group and 62 (26%) control patients 
(Table 3). 

A comparison of intake, output, percentage of 
weight gain, and duration of diarrhoea was made for 
the two treatment groups (Table 4). In general, 
children treated with oral rehydration solution took 
in significantly more sodium, potassium, bicarbon- 
ate, chloride, fluid, and milk than the control 
children on intravenous rehydration treatment. 


Table 3 Features of treatment groups on admission to hospital 


EEE 


Study group 





No 
Age (months), mean (SD) 
Boy:girl (%) 
Body weight at discharge (kg). mean (SD) 
No (%) with history of vomiting 
No (%) with history of severe vomiting 
Days of diarrhoea before admission. mean (SD) 
No (%) with history of severe diarrhoea 
Rectal temperature (°C), mean (SD) 
No (%) given antibiotics before admission 
Estimated degree of dehydration, no (%) 
Severe with signs of shock 
Moderate to severe 
Pathogens identified in stools, no (%) 
Enterotoxigenic Escherichia coli 
Salmonella 
Shigella 
Campylobacter 
Entamoeba histolytica 
Giardia lamblia 


Control group 


(n=236) (n=234) 
236 234 

7-4 (3-9) 7-9 (5) 
63:37 57:43 
6-4 (1-7) 6-5 (2) 
212 (90) 215 (92) 
118 (50) 124 (53) 
3-7 (2-7) 3-4 (1-9) 
170 (72) 168 (72) 
37:9 (0-8) 37-8 (0-8) 
182 (77) 190 (81) 
49 (21) 61 (26) 
151 (64) 152 (65) 
77 (33) 62 (26) 
30 (13) 27 (12) 
22 (9) 19 (8) 
12 (5) R (3) 

1 (0-4) 0 (0) 

4 (2) 3 (1) 

8 (3) 5 (2) 
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Table 4 Features of groups during treatment 


_— Eee 


Study group 


Control group 





(n=236) (n=234) 
No of patients receiving intravenous fluids | 234 
Intake (1 kg) during first 6 hours, mean (SD) 
Treatment solution (ml) 222 (14) 81 (10) P<(0-001 
Sodium (mmol) 17-8 (1-1) 6-6 (0-13) P<0-001 
Potassium (mmol) 4-4 (0-3) 0-9 (0-04) P<0-001 
Bicarbonate or lactate, or both (mmol) 7-8 (0-5) 1-7 (0-28) P<()-001 
Chloride (mmol) 14-4 (0-9) 5-8 (0-3) P<()-00] 
Intake (1 kg) during first 24 hours, mean (SD) 
Treatment solution (ml) 432 (54) 228 (35) P<(0-001 
Sodium (mmol) 28-5 (3-1) 12-8 (2-3) P<0-00] 
Potassium (mmol) 9-8 (1-2) 3-96 (0-54) P<0-00] 
Bicarbonate or lactate, or both (mmol) 13-7 (1-4) 3-97 (0-65) P<()-00] 
Chloride (mmol) 24-6 (3-0) 12-8 (1-9) P<()-001 
Total intake (1 kg) during illness, mean (SD) 
Treatment solution (ml) 846 (172) 680 (110) P<0-001 
Sodium (mmol) 44-5 (7-8) 31 (5-5) P<0-001 
Potassium (mmol) 22-2 (4:7) 13 (2) P<0-001 
Bicarbonate and/or lactate (mmol) 24 (4-3) 8-5 (1-5) P<0-001 
Chloride (mmol) 42-7 (8-7) 35-5 (5-7) P<()-00] 
Intake other than treatment solution (ml/kg)’ 242 (53) 154 (25) P<0-001 
Duration (days) of diarrhoea after hospital 
admission, mean (SD) 4-8 (2-1) 5-5 (2-9) P<0-01 
Percentage weight gain at discharge. mean (SD) 8-9 (3-3) 7:2 (3-2) P<0-001 
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*Milk and water, 
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Table 5 Concentration of serum electrolytes (mmol/l) in the two treatment groups (values Mean (SD)) 





Study group 


Control group 





(n=236) (n=234) 
Sodium (n=178) (n=205) 
On admission 141-5 (11-7) 140-6 (9-7) 
24 hours later 138-8 (8-6) 138-5 (8-7) 
At discharge 138-9 (3-6) 138-7 (4-1) 
Hypernatraemia (Na* > 150) (n=34) (n=24) 
On admission 157-5 (4-8) 156 (4-6) 
24 hours later 149 (4-9) 150 (5-1) 
At discharge 139 (3:5) 139 (3-8) 
Hyponatraemia (Na* <130) (n=22) (n=19) 
On admission 122 (4-4) 121 (4-3) 
24 hours later 132 (5-2) 129 (4-9) 
At discharge 138 (4-1) 138 (4-3) 
Potassium (n=141) (n=184) 
On admission 4-2 (0-9) 4-0 (0-9) 
24 hours later 4-8 (0-8) 4-3 (0-9) P<()-001 
At discharge 4-6 (0-4) 4-0 (0-6) P<0-001 
Hypokalaemia (K* <3-5) (n=45) (n=52) 
On admission 2-5 (0-6) 2-5 (0-6) 
24 hours later 3-2 (0-5) 2-5 (0-6) P<0-001 
At discharge 4-4 (0-4) 3-4 (0-5) P<0-001 
Hyperkalaemia (K+ > 5-5) (n=21) (n=19) 
On admission 6-3 (0-8) 6-3 (0-7) 
24 hours later 6 (0-4) 6 (0-5) 
At discharge 5-5 (0-4) 5:3 (0-5) 
Bicarbonate (n= 166) (n=165) 
On admission 9-9 (4-8) 9-5 (5-6) 
24 hours later 15-0 (5-9) 11-7 (4-2) P<0-001 
At discharge 24-0 (2-1) 20-8 (3-7) P<()-001 
Chloride (n=17]) (n=155) 
On admission 117-7 (12-6) 115-6 (11-6) 
24 hours later 110-3 (8-8) 114-9 (8-3) P<(0-001 
At discharge 102-0 (4-1) 105-7 (2-2) P<0-001 
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Serum electrolytes (Table 5). Twenty four hours 
after hospital admission, electrolyte abnormalities 
developed in 14 patients in the study group and 29 in 
the control group who had been normonatraemic 
and normokalaemic on admission: one from the 
study and 12 from the control group became 
hypokalaemic; five study group patients and three 
controls became hyperkalaemic; seven study group 
and 13 control children became hyponatraemic; and 
one study group child and one control became 
hypernatraemic. These abnormalities resolved and 
were not associated with symptoms. 


Treatment failure. Oral rehydration treatment was 
considered to have failed in one patient. His clinical 
signs of dehydration became worse during the first 
two hours after admission, his stool output increased 
to more than 20 ml/kg per hour, and intravenous 
therapy was therefore instituted for six hours. 
Testing of stools for reducing substances was nega- 
tive and no aetiologic agent was identified. 


Complications. During treatment two of the 34 
hypernatraemic study group patients (6%) de- 
veloped generalised seizures while six of 24 hyper- 
natraemic patients (25%) in the control group 
developed these seizures (P=0-05). The serum 


glucose and calcium concentrations were normal at 
this time; serum electrolyte values in both groups 
were sodium greater than 155, bicarbonate less than 
9, chloride greater than 134, and potassium 3-4 to 
4-6 mmol/l. These children were treated with 
diazepam and phenobarbitone, and recovered with- 
out sequelae. 

Periorbital oedema developed after rehydration 
in eight children, four from each group. Their serum 
protein ranged from 4-7 to 6-1 g/dl. The periorbital 
oedema resolved within three to eight hours after 
stopping rehydration solutions. 

Phlebitis developed at the injection site in five 
control group patients, and required antibiotic 
treatment. 

Abdominal distention developed in four patients 
receiving oral rehydration but resolved after the rate 
of administration of electrolyte A solution was 
reduced. 

Eight hypokalaemic patients in the control group 
developed paralytic ileus one to three days after 
admission to hospital. They recovered after being 
given more potassium in their intravenous fluids. 

A total of 46 (19%) children in the study group 
and 71 (30%) in the control group vomited one to 
three times during the first six hours of rehydration 
(P<0-001). 
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Mortality. Two patients in the study and five in the 
control group died three to eight days after treat- 
ment had begun. The former two children were 
under the third centile for weight.” On admission, 
serum electrolytes were: sodium 136, potassium 3-5, 
bicarbonate 15, and chloride 110 mmol/l for one of 
them, and sodium 127, potassium 2-5, bicarbonate 
8, and chloride 110 mmol/l for the other. Twenty 
four hours after admission and before death, serum 
electrolytes were normal and the patients were 
rehydrated. They died on the third and seventh day 
after admission. 

The five control children died three to eight days 
after admission to hospital. Their mean serum 
sodium, potassium, bicarbonate, and chloride con- 
centrations were 136, 3, 12, and 110 mmol/l on 
admission; 137, 3-1, 12, and 110 mmol/l 24 hours 
later; and 138, 3-3, 15 and 110 mmol/l before death, 
respectively. Two of them were below the third 
centile for weight.” 


Follow up studies. Follow up studies which were 
performed randomly at home on 172 study group 
patients and 169 control children indicated that 
except for the six patients who had subsequently 
died, all the others were normal. These six children 
had been admitted to other hospitals due to subse- 
quent attacks of diarrhoea two to eight weeks after 
discharge from this hospital. They had received 
intravenous treatment but had died two to 15 days 
after admission to hospital. 


Discussion 


This study shows that nearly 99% of the children 
with severe forms of dehydration, diarrhoea, and 
vomiting were treated adequately with oral rehydra- 
tion therapy alone. No serious complications de- 
veloped in patients in this group and nearly all of 
them tolerated the rapid volume (40 ml/kg per hour) 
of electrolyte A solution. Severe vomiting was not a 
limiting factor in the successful use of oral treatment 
in any of our patients, although 50% of them 
presented with a history of severe vomiting (Table 
3). In addition, severe diarrhoea which was present 
in 72% did not prevent successful oral treatment. 
The protocol was also safe and effective in the 
correction of a wide variety of electrolyte abnor- 
malities present on hospital admission (Table 5). 
The study indicates that the frequency of vomiting 
during the first six hours in the orally treated group 
was lower than in controls (P<0-001); that the 
duration of diarrhoea was less in the study group; 
and that in the same group the weight gain at 
hospital discharge was greater (P<0Q-001). 


Twenty four hours after admission, the serum 
potassium concentration in hypokalaemic patients 
was returning to normal in the study group but was 
unchanged in controls. This was because potassium 
intake per kg was 2-5 times greater in the study than 
the control group during this period. Similarly, 
hyperchloraemic metabolic acidosis was corrected 
more rapidly (P<0-001) in study group patients as 
their intake of bicarbonate was 3-4 times that of 
controls in the first 24 hours and 2-8 times during the 
entire period of treatment (Table 4). 


Conclusion 


We conclude that oral rehydration therapy accord- 
ing to this protocol is successful in treating severe 
diarrhoea, vomiting, and dehydration, and is 
superior to intravenous therapy in reducing the 
complications associated with the treatment of 
hypernatraemia, in decreasing the duration of di- 
arrhoea, in promoting rapid correction of electrolyte 
abnormalities, and in allowing a greater weight gain 
at hospital discharge. 


The authors thank the staff of Bahrami Children’s Hospital, Dr 
P Rassadi for laboratory tests, and Mr M Sharifi for assistance in 
Manuscript preparation. 
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Food related asthma: a difference between two 
ethnic groups 


N M WILSON 


Department of Paediatrics and Neonatal Medicine, Royal Postgraduate Medical School, 
Hammersmith Hospital, London 


SUMMARY A survey of reported, food related asthma was carried out among children referred 
to hospital. Ninety nine replies were received from a postal questionnaire and 78 other children 
were interviewed personally. Both survey methods gave similar results. Symptoms from at least 
one item of diet were significantly more frequently reported by Asian than non-Asian children 
(91% :58% respectively). Ice, fizzy drinks, fried food, and nuts were incriminated significantly 
more often by the Asian children, but there was no difference in the prevalence of asthma 
associated with orange squash, milk, chocolate, or eggs. This ethnic difference could not be 
explained by a difference in severity of asthma. Results are presented of six Asian children who 
showed increased bronchial responsiveness after eating chips but not potato, thereby confirming 
their claim of asthma induced by fried foods. This report shows that food as a trigger of asthma is 
much more common than is generally accepted, particularly in Asian children. 


There are very few data on the prevalence of food to develop increased bronchial responsiveness after 

or drink induced symptoms in asthmatic children, as challenge with ice* and ‘cola’ drinks, the results 

even a strong history of asthma resulting from an obtained from Asian children have been compared 

adverse reaction to a particular food is only infre- with those obtained from children of other ethnic 

quently confirmed by double blind challenge.' origins (non-Asians). 

Apart from the obvious fallibility of any clinical 

history, there are many reasons why an asthmatic Methods 

response to food may not be confirmed in the 

laboratory.” The response may only be intermittent, The survey consisted of two parts, a postal question- 

possibly depending upon the severity of asthma naire and a personal interview. 

(particularly variable in childhood) as well as the 

frequency and amount of exposure to the substance. Postal questionnaire. A postal questionnaire was 

Also, a response with a delayed onset is difficult to sent to 75 Asian children. aged between 3 and 17 

detect in the laboratory. In addition, the measure- years, and 75 age and sex matched non-Asian 

ment of resting lung function alone may fail to children. Both groups were randomly selected from 

detect an adverse response which can be shown bya the files of the asthma clinic. The children or their 

test of bronchial responsiveness.*> Patients recog- parents were asked to record any increase in cough 

nise the induced increase in bronchial responsive- or wheeze considered to result from ingestion of any 

ness as an increased response to the various trigger substance from a suggested list (Table 1) or from 

factors of asthma such as exercise and laughter. Soa any other item of their diet. A totally negative reply 

history of food or drink induced asthma may be a consisted of one that recorded no induced asthma 

more reliable guide than has previously been from any substance. Encouragement was given to 

accepted. return the questionnaire in a prepaid envelope, even 
This paper reports the results of a survey of food if the answers were all negative. 

and drink induced symptoms in a group of hospital 

based asthmatic children. In view of the observation Personal interview. Seventy eight consecutive child- 

that children of Asian origin (families originating ren, not included in the postal survey, needing 

from India, Pakistan, or Sri Lanka) had been shown daily treatment for perennial asthma and attending 
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Table 1 


Details of patients and prevalence of food induced symptoms 


OO ——————————————— 


Postal questionnaire 








Personal interview 








Asian Non-Asian Asian Non-Asian 
Patients 
Number 44 55 35 43 
Mean age (yrs:mths) 9:8 10:6 8:5 9:6 
Age range (yrs) 317 3-17 4-14 4-16 
Sex (boy:girl) 25:19 28:27 23:12 29:14 
Food induced symptoms No (%) No (%) No (%) No (%) 
Negative 6 (14 24 (44) 3 (9) 18 (42 
Cola drinks 23 (52) 6 (11) 22 (63) 8 (19) 
Orange/lemon squash I5 (34) 15 (27) 14 (40) 13 (30) 
Chocolate 9 (20) 6 (11) 8 (23) 8 (19) 
Egg 6 (14) 9 (16) 5 (14) 3 (7) 
Nuts 18 (41) 9 (16) 15 (43) ? 9 (21) 
Other fizzy drinks > — 13 (37) i 6 (14) 
Orange juice - -- 5 (14) 2 (4) 
Ice — - 22 (63) 4 (9) 
Food cooked in oil - — 11 (31) 2 (5) 
Fish - — 0 (0) l (2) 
Yoghurt — — 5 (14) l (2) 
Milk = — 2 (6) 6 (14) 
Other — 10 (29) 8 (19) 





***P<0-001: **P<0:001: *P<0:05, 


one of two hospital asthma clinics were interviewed 
personally by the author. The children and parents 
were asked whether they considered cough or 
wheeze were induced by any of the specific items 
from a standard questionnaire (Table 1). An answer 
was only considered positive if symptoms were, at 
any time, severe enough to necessitate additional 
bronchodilator treatment. A tickling sensation in 
the throat occurring while eating and which induced 
coughing was ignored. The interval between inges- 
tion and time of onset of symptoms was also 
recorded. A note was made of food associated 
symptoms other than asthma, but for the purpose of 
this study they are not included in the results. 

The significance of differences between the two 
ethnic groups and between the two survey methods 
were assessed by y? analysis using the Yates’s 
correction or non-paired Students f test, as 
appropriate. 


Results 


Postal survey. Replies to the postal survey were 
received from 99 of 150 (66%) patients sent a 
questionnaire. The reply rate was lower for Asians 
(44 of 75 (59%) than non-Asians (55 of 75 (73%), 
but the difference was not statistically significant. 
Because of the low rate of response, an overall 
prevalence of food related symptoms could not be 
calculated. Certain previously unsuspected differ- 
ences between ethnic groups became evident. The 
Asian children reported significantly more symp- 
toms from ‘cola’ drinks (P<0-001) and nuts 


(P<0-01) (Table 1) than the non-Asian children. 
There was no difference between the groups for 
Orange squash, chocolate, or eggs. 


Personal questionnaire. Thirty five Asian and 43 
non-Asian (one West Indian, two Chinese, and the 
rest Caucasian) children were interviewed person- 
ally. For the subjects as a whole, 73% considered at 
least one of the listed items caused symptoms, but a 
positive history was significantly more frequently 
obtained from the Asian group (P<0-01; Table 1). 
This was due to a significantly higher prevalence of 
symptoms induced by ‘cola’ drinks (P<0-001), ice 
cold drinks (P<0-001), nuts (P<0-05), and food 
fried in oil (P<0-01). There was no significant 
difference between the two groups for orange 
squash, eggs, chocolate, or milk. 

There was no significant age or sex difference 
between the two ethnic groups, although the Asian 
children tended to be younger and to use less 
prophylactic medication (Tables 1 and 2). When 
only those with a positive history from both ethnic 
groups were compared the mean age of the Asian 
children was significantly lower, and they had less 
severe asthma (as judged by their current medica- 
tion) than the non-Asian children (Table 2). There 
was, however, no significant difference in age, sex 
distribution, or severity of asthma, between non- 
Asian children with and without a history of food 
related symptoms. . 

The time of onset of symptoms after ingestion 
varied between a few minutes and 24 hours. Almost 
50% of the children considered that their symptoms 
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Tatle 2 Characteristics of children personally interviewed with and without a positive history 


Asian Non-Asian 
Positive Negative Positive Negative 
Number 32 25 18 
Age (yrs), mean (SD) 8- st: -8) ai (3-8) 10-4 \3-16) — 8-5 (3-38) 
Sex boy: girl 2i:11 16:9 13:5 
Astama treatment (%) 
P agonist alone 28 33 0 1 
Theophyliine/cromoglycate 25 33 48 44 
S-erokis:inhaled/oral 47 33 52 44 
**F<0-02, 


Positive ai í 


Timing of symptom onset 


recurred, or were first noticed, during the following 
aight. The timing of the onset of symptoms was 
similar for classic allergens such as milk, egg, and 
auts and for physical or chemical stimuli such as ice 
or cola drinks, and did not differ between the two 
ethnic groups (Fig. 1). 

There was no significant difference in the answers 
obtained by the two survey methods, where the 
same question was asked. The ethnic difference in 
_ the reporting of food and drink induced asthma was 
. Ihe same for both methods. 


Discussion 


Both methods of survey found a surprisingly high 
number of children incriminating at least one of the 
suggested items. Although many patients in the 
postal survey failed to return the questionnaire the 


Cola (n#30) Oil (n=13) | 


o Fo rr 


Fig.1 Timing of onset of 
symptoms after ingestion (open 
columns) and return of symptoms 
(hatched columns) in those 
children with a history of cough 
or wheeze after ice, cola, nuts, 
and food cooked in ail. 


Night=nocturnal symptoms Irrespective of 
time of ingestion. 


relative reply rate between Asian and non-Asian 
children was not statistically different, so the ethnic 
difference is unlikely to be explained by a lower 
retum rate among Asians with a negative question- 
naire. The fact that personal interviews and a postal 
survey gave similar results suggests that the results 
were not merely due to unrepresentative sampling. 

There are no comparable studies of food related 
cough and wheeze in.asthmatic children. Anderson 
et al ê stated that only 6% of a group of 8 to 10 year 
olds gave food as a precipitating factor in their | 
asthma. That study, however, was dealing with the 
general population of asthmatic children rather than 
those referred to hospital. Even if food had been a 
precipitating factor, with milder symptoms of 
asthma the association would have been more 
difficult to make. In addition, a general question, as 
used in their survey, would be expected to give a 
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lower positive reply rate than a specific list. In the 
present study, 25% of those children who subse- 
quently incriminated specific food items had given a 
negative reply to a preliminary general question. 

There are no previously published data on ethnic 
differences in food sensitivity. Several substances 
such as orange squash, chocolate, milk, and eggs 
were similarly incriminated by the two groups. The 
increase in a history of food and drink related 
asthma among the Asian children depended on 
significantly increased incrimination of specific 
items, namely ‘cola’ drinks, nuts, food cooked in oil, 
and ice (Table 1). Until recently asthma induced by 
‘cola’ drinks and ice had not been reported but these 
claims have now been confirmed in the Asian 
subjects tested, by showing increased bronchial 
responsiveness to nebulised histamine in placebo 
controlled food challenge tests.* * Using the same 
protocol, six Asian children who gave a history of 
asthma exacerbated by fried food were challenged 
with chips and the same volume of baked potato on 
separate days in a single blind fashion. The response 
was monitored by serial peak expiratory flow 
measurements and the sensitivity to inhaled hista- 
mine (the concentration of histamine that induced a 
20% fall in peak expiratory flow) was measured 
before and after food ingestion. The latter test was 
used as a measure of bronchial responsiveness. The 
results (Fig. 2) show that ingestion of oil (but not 
potato) could indeed induce symptoms of asthma by 
increasing bronchial responsiveness (shown by a fall 
in the amount of histamine that induced a 20% fall 
in peak expiratory flow). There was no associated 
change in baseline peak expiratory flow, so without 
the histamine test the response would not have been 
detected by the normal laboratory challenge proce- 
dure. This adverse response to fried food has not 
previously been reported but confirms the claims of 
all six Asian children tested. 

The confirmation of a history of asthma exacer- 
bated by ice,* ‘cola’ drinks,’ and oil excludes the 
possibility that these substances were incriminated 
by Asian children due to cultural folklore. The 
reason for this ethnic difference in adverse reactions 
to food and drink, however, remains unexplained. 
One possibility is that the non-Asian children were 
less aware of food related symptoms, but this seems 
unlikely as several items were similarly incriminated 
by both groups. Neither can the difference be 
explained by a greater severity of asthma in the 
Asian children as they used less medication than the 
non-Asians. The younger age of the Asian children 
is not likely to be the explanation either as non- 
Asian children with a positive history tended to be 
older than those without (Table 2). A genetic or 
dietary difference may be a possibility. Interest- 
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Fig.2 Baseline peak expiratory flow (PEF) and amount of 
histamine that induced a 20% fall in PEF (histamine PC>o) 
before and after challenge with chips (oil) @ and baked 
potato (placebo) O. 


***P<0-001; *P<0-05 


ingly, the pattern of food and drink induced asthma 
reported by 59 children attending an asthma clinic in 
Colombo, Sri Lanka, was very similar to that of our 
Asian children. Fifty three per cent of those 
questioned incriminated ice, 36% coloured drinks, 
and 19% fried foods. The only difference was that in 
Sri Lanka, citrus fruits and coconut were more 
frequently related to symptoms of asthma and the 
consumption of fizzy drinks was negligible (N de 
Sylva, personal communication). 

Morrison-Smith and co-workers’ reported that 
asthma was less common among Asian immigrant 
children than the general population, but in Bir- 
mingham it has recently been noted that Asian 
asthmatics were relatively more frequently admitted 
to hospital with acute attacks (J G Ayres, personal 
communication). There are social reasons that may 
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account for this higher admission rate among 
Asians, but adverse reactions to food could be a 
factor. 

The confidence placed in a survey of food induced 
asthma which is based on history alone depends 
upon the validity of the history. May! was only able 
to confirm the history of an asthmatic response to 
food in 11 of 38 children tested. Similar experience 
by workers has resulted in a mistrust of reports of 
food associated symptoms. The results, however, of 
this study (shown in Fig. 2) and those previously 
reported which use a histamine test to detect food 
induced asthma. > show that it is rarely possible to 
detect the adverse airway reaction by measuring 
Serial peak expiratory flow alone. The resulting 
inereased bronchial responsiveness is only infre- 
quently associated with changes in resting baseline 
peak expiratory flew or of more sensitive tests of 
airways function, such as the specific airways con- 
ductance (personal observation). An additional 
trigger is needed to show the increased bronchial 
responsiveness. These laboratory findings were sub- 
stantiated by the children themselves during ques- 
tioning. They often stated that a reaction to a 
particular food could be expressed as an increased 
susceptibility to other trigger factors of asthma, such 
as exercise and laughter. In some, the reaction to 
food often occurred at night (Fig. 1), at a time when 
bronchial responsiveness is known to be increased.” 
Also, patients reported that adverse reactions to 
foods depended on the current severity of their 
asthma, and so might only be present during a viral 
infection or in the pollen season. These observations 
could account for reported failure to confirm a 
history of food induced asthma by double blind 
cnallenge tests, performed in a laboratory, devoid of 
extraneous stimuli, and when the child is well. 
Because of the multifactorial nature of asthma. it 
cannot be assumed that a negative laboratory test 
means that a response never occurs. A definitive 
history is likely to have a basis in fact: a negative one 
could possibly mean failure of association. 

Both from the evidence of histories and the 
challenge tests performed, a wide variety of ingested 
stimuli, including ice and chemicals, may induce an 
increase in bronchial responsiveness of a similar 
pattern. The underlying mechanism is far from clear 
and cannot be explained by a simple vagal reflex 
because of the timing of the changes, which are 
greater 90 minutes after challenge than at 30 
minutes.“ As the pathophysiology of increased 
bronchial responsiveness in general is still con- 
troversial, further work on the mechanisms of food 


induced increased bronchial responsiveness, using 
specific blockers, may help to shed light on the 
pathogenesis of asthma. 

The practical conclusion of this survey is the 
recognition that food induced symptoms in children 
with asthma are more common than is often 
recognised. Popular drinks such as orange and 
lemon squash are frequent offenders and Asian 
children are particularly susceptible to ingestion of 
ice, cola, and other fizzy drinks, as well as fried food 
and nuts. In most of the susceptible children, it 
seems likely that food sensitivity manifests itself as 
an increase in day to day symptoms of asthma but it 
is also worth remembering that it may present as an 
increase in nocturnal symptoms. Because of the 
suggestion, however, that an asthmatic response to 
ingested substances is more likely when the airways 
are most responsive, an important but unproved 
possibility is that food and drink sensitivity could be 
a factor in acute severe attacks of asthma. 


I thank Dr Michael Silverman for his advice, Caroline Dixon and 
Helen Vickers for technical assistance, and Christine Wrage for 
typing the manuscript. Financial support was gratefully received 
from Boehringer Ingelheim (UK) Limited and the Asthma 
Research Council. 
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Short reports 


Ethnic differences in congenital malformations 


P B TERRY, J G BISSENDEN, R G CONDIE, AND P M MATHEW 


Dudley Road Hospital, Birmingham 





SUMMARY Perinatal deaths and major lethal and 
non-lethal congenital malformations occurring in 
this hospital from 1979-82 inclusive were related to 
the ethnic group of the 15 438 mothers. The highest 
crude perinatal mortality rates occurred in Indian 
and Pakistani populations (18-3 per 1000 and 24-1 
per 1000 respectively). The highest incidence of 
congenital abnormality also occurred in these 
groups (13-3 per 1000 and 12-8 per 1000 respec- 
tively), but there was considerable variation in the 
distribution of different malformations. 





The maternity department of this hospital serves a 
deprived, multiracial, inner city population. Pre- 
vious studies here have shown an increased perinatal 
mortality in the Indian and Pakistanı groups.’ The 
two major causes of perinatal mortality are the 
problems associated with low birthweight and con- 
genital malformations; the latter being commoner in 
underprivileged women and within certain ethnic 
groups.” ° The aim of this study was to analyse 
major congenital malformations occurring in a 
mixed ethnic community noting the pattern of 
malformation in the various groups and the con- 
tribution to perinatal and neonatal mortality. In 
addition the factors maternal age and consanguinity 
were noted and, although implicated, their precise 
influence on the incidence of abnormality was 
impossible to determine. 


Patients and methods 


The ethnic origin of all 15 438 mothers who de- 
livered in 1979 to 1982 was obtained from the labour 
ward register. This was based on recognisable 
sociocultural features, and mixed marriages Oc- 
curred very rarely in all ethnic groups. Most of these 
women were Indian, Pakistani, West Indian, or 
European. The 699 mothers who did not belong to 
one of these groups (470 were Bangladeshi) were 
excluded. The diagnosis of an abnormal stillbirth, 
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neonate, or normally formed perinatal death was 
made by the paediatricians or obstetricians with 
necropsy details where available. 

Types of malformation were classified into mul- 
tiple, chromosomal, central nervous system, Car- 
diovascular system, alimentary system, genito- 
urinary system, and ‘other’ malformations. Recog- 
nised syndromes were included in the multiple 
group unless they affected only one system. The 
single skeletal malformation was included in the 
‘other’ group. No attempt was made to identify 
infants with major abnormalities (mainly car- 
diovascular) that were not diagnosed before dis- 
charge from hospital. The description of an abnor- 
mality as ‘major’ and hence its inclusion in this 
study, was, although subjective, usually obvious. 

Information about maternal age was available for 
the two years 1979 and 1982. Details of consan- 
guineous marriages were obtained during 1982 by an 
interpreter. Statistical comparison was by y? test 
with Yates’s correction. 


Results 


The Pakistanis had the highest perinatal mortality 
rate at 24-1 per 1000 (difference between European 
group P<0-001; difference between West Indian 
group P<0-05: Table 1) and a high rate of congenital 
abnormality at 12-8 per 1000 (difference between 
West Indian group P<0-05: Table 1), with the 
highest rate of increased maternal age and consan- 
guinity (Table 2). In this group there was the highest 
incidence of lethal congenital abnormality at 7-8 per 
1000 (difference between European group P<0-02; 
between West Indian group P<0-01: Table 1) 
mainly due to the highest congenitally abnormal 
neonatal death rate at 6.4 per 1000 (difference 
between European group P<0-001; difference be- 
tween West Indians P<0-01: Table 1). The pattern 
of abnormality in the Pakistani group showed an 
increased number of multiple abnormalities (differ- 
ence between European group P<0-05) and chro- 


Table | 
(number in parentheses) 
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Perinatal mortality and lethal and major non-lethal abnormality rates (per 1000) in the different ethnic groups 














Ethnic group Perinatal Congenitally Congenitally Lethal Major lethal and 
mortality abnormal abnormal congenital non-lethal 
rate stillbirth neonatal death abnormality congenital 
rate rate rate abnormality rate 

Indian 18-34 1-7 3-1§ 5-2§ 3°" 

+4203) (77) (7) (13) (22 (56) 
Pakistani 24-1t $ 1-4 6-4} et ri: ** 12-8§ 

(2195) (53) (3) (14) (17) (28) 
West Indian 13-5 1-1 0-0 1-1 5-4 

(1846) (25) (2) (0) (2) (10) 
European 12-2 1-2 1-2 3-4 8-8 

06495) (79) (8) (8) (22 (57) 
Difference between European group: *P<0-05; +P<0-02; £P<0-001. 
Difference between West Indian group: §P<0-05; **P<0-01. 
Table 2 Ethnic distribution of maternal age (1979 and 1982) and consanguinity (1982) 
Ethnic group No Age group (%) No Consanguinity (%) 

<20 20-24 25-29 30-34 35+ First Distant 
cousin relative 

Indian 2079 10-3 41-4 33-6 11-2 3°5 962 2:3 1-5 
Pakistani 1131 7:3 34-0 29-4 14-0) 15-3 560) 55:2 20-9 
West Indian 979 32-1 38-3 17-0 6-0 6-6 564 0-0 0-0 
European 3147 21-3 37:3 23-0) 12-4 6-0) 1460 0-0 0-0 


mosomal abnormalities, with a low incidence of 
neural tube defects. 

The Indian group had a high perinatal mortality 
rate at 18-3 per 1000 (difference between European 
group P<0-02: Table 1) and the highest rate of 
major congenital abnormality at 13-3 per 1000 
(difference between the European group P<0-05; 
difference between West Indian group P<0-01: 
Table 1). In the Indian group, however, the inci- 
dences of increased maternal age and consanguinity 
were low (Table 2). The distribution of the types of 
abnormality was similar in the Indians and Euro- 
peans except for many more alimentary abnormali- 
ties in the Indians (20 v eight in the Europeans; 
P<0-001). These Indian alimentary abnormalities 
were mainly bowel atresia: oesophageal (4), 
multiple intestinal (3), and anorectal (4). 


Discussion 


The Leicestershire group* showed a higher perinatal 
mortality rate in their Gujurati population, with a 
higher lethal congenital abnormality rate. Similarly 
the Bradford workers” have shown a higher peri- 
natal mortality rate in their Pakistanis with a much 
higher infant death rate due to congenital abnor- 
mality and a high consanguinity rate. 

In our study, the highest incidence of congenital 


abnormality in the Indian group cannot be explained 
on the basis of increased maternal age or consan- 
guinity and, when compared with the Europeans, 
was almost entirely due to more alimentary mal- 
formations, which must have either an environmen- 
tal aetiology, a genetic predisposition, or the occurr- 
ence of a cluster of these abnormalities during the 
study period. Increased maternal age and consan- 
guinity, however, in the Pakistani mothers may be 
factors in their higher incidence of multiple and 
chromosomal malformations. 

Although these results represent one community, 
we feel that detailed analysis over a four year period 
is worthwhile as an example of what seems to be 
happening nationally in mixed ethnic communities 
in industrial cities. In these areas where the inci- 
dence of low birthweight is high and lethal mal- 
formations an additional problem, it shows the 
fallacy of presenting the uncorrected crude perinatal 
mortality rate as an index of the standard of health 
care. 


We thank the West Midlands Regional Health Authority for the 
support of P B Terry. 
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Birth size in Indian ethnic subgroups born in Britain 
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SUMMARY Comparison in size at birth was made 
among Indian mothers of Hindu, Sikh, and Moslem 
origin living in Leicester and their infants, and white 
mothers and their infants. White infants were 
significantly heavier than infants from all Asian 
subgroups studied and had larger heads. Sikh babies 
were significantly longer and heavier than Moslem 
and Hindu babies, and in some respects were more 
comparable to white infants than their Indian peers. 
There were no important differences between the 
Moslem and Hindu babies. 





Birthweight and other anthropometric measure- 
ments of newborn babies show considerable ethnic 
variation;' infants of mothers of Asian origin are 
lighter and shorter than those of white mothers.” * 
Studies of variations in sizes at birth, however, have 
not taken into account the vast heterogeneity of 
ethnic groups comprising the Asian population. A 
recent study showed that there was no significant 
difference in birthweight between Moslem and 
white infants but that Hindu babies were signifi- 
cantly smaller.” We report the differences in size 
among healthy infants born in Leicester to mothers 
from three Indian subgroups and compare the sizes 
of these infants with those of white infants. 


Methods 


Healthy postpartum mothers of Indian origin de- 
livering full term healthy infants (38-41 weeks’ 
gestation) at either the Leicester Royal Infirmary or 
the Leicester General Hospital were divided into 
one of three groups: Moslem, Hindu, and Sikh. 
They were matched for age (within five years) and 
parity, and 50 women were enrolled in each group. 


A fourth group of 50 healthy white women was also 
matched for similar factors. Babies of diabetic 
mothers were excluded from the study. Maternal 
height and weight at booking were recorded, and 
measurements of postpartum triceps and mid-arm 
circumference were made with Harpenden skinfold 
calipers and a non-stretchable linen tape measure, 
respectively. The infants were weighed naked at 
birth to the nearest 10 g and crown heel length 
measured on a neonatometer to the nearest mil- 
limetre; the average of three measurements were 
recorded. Maximal occipitofrontal head circumfer- 
ence was recorded to the nearest millimetre. The 
infants’ triceps and subscapular skinfold thicknesses 
and mid-arm circumferences were also measured, 
and ponderal index was calculated as an index of 
relative growth.° Means and standard deviations 
were computed and comparisons of groups were 
made by the unpaired ¢ test. All maternal and 
neonatal measurements were made by one of two 
people (PC or SHS). 


Results 


White mothers were taller (P<0-001) and heavier 
(P<0-004) than all Indian mothers. They also 
showed increased mid-arm circumferences when 
compared with Hindu and Moslem mothers 
(P<0-001) but not compared with Sikh mothers. 
Significant differences in skinfold thicknesses were 
noted only between white and Moslem mothers 
(P<0-02). Sikh mothers were heavier (P<0-04) than 
Moslem or Hindu mothers and had increased 
mid-arm circumferences (P<0-04) and skinfold 
thicknesses (P<0-04). There were no differences in 
maternal stature among the three Indian subgroups. 
No significant differences were noted between 
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Table 1 Maternal data. Mean (SD) for four maternal measurements. Maternal height and weight refer to measurements at 
booking, and triceps thickness and mid-arm circumference were recorded immediately postpartum 


Hindu mothers 
(n=S0) 


Moslem mothers 
(n=50) 


Sikh mothers 
(n=50) 


White mothers 
(n=50) 








Height (cm) 162-1 (7-23) 156:3 (5-4) 155-0 (5-62) 154-3 (8-24) 
Weight (kg) 61-8 (11-8) 55-6 (8-7) 51-7 (8-3) 51-7 (9-3) 
Triceps thickness (mm) 17-1 (5-8) 17-7 (5-3) 14-4 (5-1) 15-5 (4-8) 
Mid-arm circumference (cm) 26-1 (2-4) 25-4 (2-3) 24-3 (2-7) 24-1 (3-1) 


Table 2 Infant data. Mean (SD) for seven anthropometric measurements made during the first week of life 


White infants Sikh infants Moslem infants Hindu infants 





(n=S0) (n=50) (n=50) (n=50) 
Birthweight (g) 3486 (407) 3245 (429) 2998 (359) 2967 (444) 
Head circumference (cm) 35:3 (1-2) 34-3 (1-3) 33-6 (1-3) 33-9 (1-5) 
Length (cm) 50-7 (1-5) 50-4 (2-1) 49-4 (1-8) 49-4 (2-0) 
Triceps thickness (mm) 4-43 (1-1) 4-54 (0-9) 4:27 (0-8) 4-23 (0-9) 
Subscapular thickness (mm) 4-66 (0-9) 4-57 (0-8) 4-40 (0-7) 4-41 (0-9) 
Mid-arm circumference (cm) 10-5 (0-7) 10-3 (1-0) 9-9 (0-9) 9-8 (0-8) 
Ponderal index 2-65 (0-31) 2-54 (0-2) 2-48 (0-21) 2-50 (0-22) 





Moslem and Hindu mothers. Table 1 summarises 
the maternal data. 

White babies were heavier than all Indian babies 
(P<0-005) and had larger heads (P<0-001). They 
were longer than Hindu and Moslem babies 
(P<0-001), but there were no differences in length 
when compared with Sikh babies. Mid-arm cir- 
cumferences were increased compared with Hindu 
and Moslem babies (P<0-001) but not compared 
with Sikh babies. Relative growth was better in 
white infants than in all Indian subgroups, as 
assessed by the ponderal index. 

Sikh infants were longer (P<0-02), heavier 
(P<0-004), and had greater mid-arm circumferences 
than Hindu and Moslem infants. Sikh infants had 
larger heads than Moslem infants (P<0-02), but no 
difference was noted when compared with Hindus. 
There was no difference in relative growth (pon- 
deral index) among any Indian subgroup. A com- 
parison between Hindu and Moslem babies showed 
no differences in any modality. Measurements of 
skinfold thicknesses showed no differences in any 
group of baby. Table 2 summarises this data. 


Discussion 


Our findings that Indian mothers and their newborn 
infants are lighter than white mothers and their 
babies agree with previous reports.” ° Data from 
Birmingham showed that Pakistani babies born in 
Britain were larger than Indian babies born in 
Britain.* We found that when considering Indian 
subgroups separately important trends were noted. 


Sikh infants were longer and heavier than Moslem 
or Hindu infants, and no differences were noted in 
the size of Moslem and Hindu infants. A nutritional 
basis may explain this as Sikh mothers were heavier 
than Hindu or Moslem mothers and had increased 
mid-arm circumferences and skinfold thicknesses, 
both of which are indices of subcutaneous fat. 
Despite this we found no differences in the triceps or 
subscapular skinfold thickness among the babies 
from the Indian subgroups, though Sikh babies had 
increased mid-arm circumferences. 

Dietary factors may account for these differences. 
Many Hindus are vegetarians, whereas Sikhs and 
Moslems eat meat traditionally. This does not, 
however, explain differences in size between Mos- 
lem and Sikh babies or the similarities between 
Moslem and Hindu babies. One study showed that 
during pregnancy Sikhs had the highest intake of 
most nutrients and ate a greater variety of foods 
compared with other Asian subgroups.’ In the 
Northwick Park study Moslem babies were signifi- 
cantly heavier than Hindu babies.” Most Hindus 
were vegetarians, but the maternal energy and 
intake of protein in the two groups were within 
recommendations made by the Department of 
Health and Social Security. 

Socioeconomic factors may also contribute to this 
regional variation. In Leicester most of the Asian 
population are in socioeconomic classes I to III 
(65% of Hindus, 66% of Moslems, and 65% of 
Sikhs; Leicester Perinatal Mortality survey). This 
does not explain the anthropometric differences 
among the infants. The Asian mothers of the babies 
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that we studied were born in either east Africa 
(45%) or India (45-5%). Only a few were born in 
Pakistan (5%) or England (2%). Less than one 
quarter of the Moslem mothers in our study were 
born in Pakistan, and 79% of Sikh mothers were 
born in India. The birth place of Hindu women were 
equally distributed between east Africa and India 
(Leicester Perinatal Mortality survey). 

Our findings confirm the clinical impression that 
although Asians living in Britain are seen as one 
group, this population is far from homogenous, 
and the term Asian is imprecise for the purposes 
of clinical and epidemiological studies. Further 
regional studies are required to assess birth size 
among the Asian subgroups with an emphasis on 
socioeconomic and dietary factors. 


We thank Miss E Mason and Professor M Clark for permission to 
use data from the Leicester Perinatal Mortality survey. 
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Acute hypothyroidism in a 3 year old 
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SUMMARY A 3 year old girl presented with a three 
week history of lethargy, constipation, and joint 
swelling. Investigation showed primary hypothy- 
roidism associated with immunological changes in- 
cluding thyroglobulin antibodies. Reassessment 
several months after beginning thyroxine treatment 
confirmed persisting hypothyroidism. Primary hypo- 
thyroidism may present as a rapid onset disorder. 





Primary hypothyroidism occurring in either children 
or adults is frequently autoimmune in origin arising 
from a chronic lymphocytic thyroiditis.! ? It is also 
generally assumed that the development of symp- 
tomatic thyroid deficiency is a protracted process 
spanning months or even years? which, in children, 
considerably affects growth and maturation. The 
acute development of primary hypothyroidism in a 
young child has not been described previously. 


Case report 


A girl aged 3 years 9 months born in England of 


non-consanguinous Asian parents presented with a 
three week history of lethargy and constipation. 
During this short period she had developed swelling 
of her hands and ankles and was reluctant to walk. 
She became increasingly tired, falling asleep at play 
school, and she refused her food. Bowel movements 
had become infrequent despite the use of laxatives 
and occasionally there were streaks of blood in her 
stool. In the two weeks before presentation her skin 
had become very dry. Bruising had developed over 
her knees, in the absence of any history of trauma. 
Perinatal, developmental, and previous medical 
histories were unremarkable. She was fully immu- 
nised. There was no family history of endocrine 
disorders. 

On examination her height of 100 cm and weight 
of 11 kg were between the 75th and 95th centiles. 
She looked unwell with a pale puffy face. A 
moderate non-tender goitre was visible and palpable 
with no appreciable adenopathy. The skin was very 
dry and scaly particularly over the trunk and 
extensor aspects of her arms. There were several 
bruises over her knees. The proximal interpha- 
langeal joints of the hands were swollen and there 


was non-oedematous, soft tissue swelling around the 
ankle joints associated with limitation of movement 
and pain. Her abdomen was distended, and the 
descending colon was loaded with faeces. Rectal 
examination confirmed the constipation. Other 
systems were normal. 

Investigations showed a normal full blood count 
but red cell morphology showed anisocytosis and 
burr cells. Urea and electrolytes, liver function tests, 
and calcium phosphate values were normal. Plasma 
viscosity was slightly raised at 1-75 cp. Urine 
microscopy and culture were normal. Thyroxine was 
less than 30 nmol/l (normal range 70 to 140 nmol/l) 
and the thyroid stimulating hormone concentration 
was greater than 60 mIU/I (normal range less than 6 
mIU/l). An autoantibody screen, including rheuma- 
toid and antinuclear factors, was negative apart 
from the presence of thyroglobulin antibodies posi- 
tive in a titre of 1:1280. Thyroid microsomal 
antibodies were not detected. Circulating immune 
complexes were identified by platelet aggregation. 
Complement levels were C4 22 mg/100 ml (normal 
range 16 to 39 mg/100 ml), C3 80 mg/100 ml (normal 
range 101 to 198 mg/100 ml), and C1 15 mg/100 ml 
(normal range 12 to 30 mg/100 ml). Immunoglobulin 
values were IgA 75 mg/100 ml (normal range 50 to 
130 mg/100 ml), IgG 1220 mg/100 ml (normal range 
650 to 1300 mg/100 ml), and IgM 125 mg/100 ml 
(normal range 40 to 150 mg/100 ml). Lymphocyte 
subpopulation studies showed normal T and B cell 
profiles. There were no autoantibodies detected in 
her mother’s serum. Radiographs of her knees and 
ankles were normal, and her bone age was compat- 
ible with her chronological age (TW2=3-6 years). 

She was started on L-thyroxine (50 ug orally 
daily) and at clinic review after two weeks the skin 
was less dry, the ankle joints less swollen, and she 
was walking normally. The thyroxine was increased 
to 75 ug orally daily. At further review one month 
later she was clinically euthyroid and her bowel 
habit had returned to normal. The thyroxine con- 
centration was 126 nmol/l, and thyroid stimulating 
hormone was suppressed at 4 mIU/I. Thyroglobulin 
antibodies and thyroid blocking antibodies were not 
now detectable. and the remainder of the autoanti- 
body screen was still negative. Antibodies against a 
number of common viruses were estimated at this 
stage and were undetectable, apart from those to 
cytomegalovirus at a titre of 1:32. She continued to 
grow normally and remained clinically euthyroid on 
L-thyroxine (75 ug orally daily) over a seven month 
period. Her thyroxine was then stopped for four 
weeks and her thyroid function reassessed. The 
serum thyroxine value decreased to less than 30 
nmol/l and the thyroid stimulating hormone value 
was again raised at greater than 60 mIU/I, confirm- 
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ing persisting primary hypothyroidism. Daily L- 
thyroxine treatment was reinstituted. 


Discussion 


Transient hypothyroidism in the neonate has been 
reported as an occasional accompaniment of expo- 
sure of the infant to circulating thyroid autoanti- 
bodies acquired from the mother,’ but the develop- 
ment of irreversible hypothyroidism in children is 
generally considered to represent either the decom- 
pensation of a congenitally small, ectopic, or dys- 
plastic gland or the end stage of chronic destruction 
of the thyroid gland with associated autoimmune 
features.' * Permanent thyroid failure in the girl we 
have reported seems to be confirmed by the 
hypothyroid biochemistry obtained seven months 
after initial presentation, during the omission of her 
replacement treatment. The brief three week history 
of symptoms, however, and even more objectively, 
her normal growth, bone maturation, and develop- 
ment, support the idea that severe hypothyroidism 
developed rapidly. Growth has been recognised 
retrospectively as a sensitive marker of thyroid 
hormone status in children, a fall off in growth 
velocity often preceding symptomatic hypothyroid- 
ism by several years.' The arthralgia, joint swelling, 
and skin bruising accompanied by low serum C3 
values and circulating immune complexes favoured 
a generalised immunological disturbance at the time 
of onset of thyroid deficiency in our patient and the 
raised thyroglobulin antibodies implied associated 
thyroid damage. The disappearance, however, of 
these antibodies over a six month period would be in 
keeping with a short lived insult to the thyroid 
gland. The rapid resolution of the arthropathy on 
thyroxine treatment was also interesting. There 
were no clear pointers to the ‘trigger’ of the acute 
process and, in particular, there was no definite 
evidence of bacterial or viral infection. The latter, 
along with the absence of thyroid tenderness and the 
low concentrations of circulating thyroid hormones, 
makes a non-autoimmune, acute thyroiditis un- 
likely. Thyroid blocking antibodies were not detect- 
able some months after the onset of hypothyroidism 
but this does not exclude their role in its causation. 

Our observation of the seemingly acute onset of 
primary hypothyroidism in a 3 year old girl chal- 
lenges the classic view that the development of 
thyroid failure in the context of thyroiditis is 
invariably a protracted process. 


We thank Dr N R Steel, Endocrine Department, Newcastle Royal 
Infirmary for assaying thyroid blocking antibodies in the patient's 
serum and Caroline Parker for typing the manuscript. 
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Reversible inhibition of central precocious puberty with a long acting 


GnRH analogue 


P S WARD, I WARD, A W McNINCH, AND D C L SAVAGE 
Bristol Royal Hospital for Sick Children and Southmead Hospital, Bristol 


SUMMARY A 7 year old girl with precocious puberty 
was treated with buserelin, a long acting analogue of 
gonadotrophin releasing hormone.. Spontaneous 
and stimulated gonadotrophin secretion became 
prepubertal but returned to pubertal values when 
buserelin was withdrawn, suggesting that normal 
sexual maturation should follow cessation of treat- 
ment. 


Buserelin (6-D-Ser-(TBU)-GnRH-(1-9)  ethyla- 
mide) returns pubertal gonadotrophin responses to 
intravenous gonadotrophin releasing hormone to 
prepubertal concentrations in children with preco- 
cious puberty.’ One reservation about this treat- 
ment, however, has been whether normal sexual 
maturation will follow its cessation. We report a 
child in whom pubertal gonadotrophin secretion 
returned after drug withdrawal. 


Patient and methods 


A girl aged 7-8 years presented in April 1983 with 
precocious puberty (Tanner stage P2B4). Ultra- 
sound examination of the abdomen and computed 
tomography of brain were normal. 
Gonadotrophin secretion was assessed during 
sleep and after intravenous gonadotrophin releasing 
hormone stimulation. Blood was withdrawn con- 
tinuously by a Cormed SL-65 continuous blood 
withdrawal pump throughout the first few hours of 
sleep monitored by electroencephalogram. 
Specimens were divided into aliquots collected over 


15 minute periods. The following morning an 
intravenous gonadotrophin releasing hormone test 
was performed. Serum gonadotrophin concentra- 
tions were measured by radioimmunoassay. 

Buserelin (400 pg) was administered three times. 
daily by nasal insufflation. Gonadotrophin secretion 
was assessed three months later. Treatment was 
stopped after nine months and testing was repeated 
after a further three weeks. 


Results 


The biochemical results are shown in the Figure. 
Pubertal gonadotrophin responses to intravenous 
gonadotrophin releasing hormone were abolished 
by buserelin and returned when the drug was 
withdrawn. During treatment, pulsatile gonado- 
trophin secretion was diminished. Withdrawal of 
buserelin was followed by pulsatile secretion of 
luteinising hormone and, to a lesser extent, follicle 
stimulating hormone. During and after treatment, 
‘basal gonadotrophin concentrations were raised 
compared with the values beforehand. The lower 
limits of detection of the gonadotrophin assays were 
0-6 IUA for follicle stimulating hormone and 2-0 UA 
for luteinising hormone. Interbatch coefficients of 
variance for follicle stimulating hormone were 
10-8% at 3-8 IUA and 3-2% at 10-2 IUA and for 
luteinising hormone were 11-3% at 2-9 TU/l and 
5-1% at 9-9 TU/. Serum oestradiol concentrations 
were 150, 29 and 69 pmol/l before, during, and after 
treatment respectively. During nine months’ treat- 
ment there was no clinical progression of puberty. 
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Figure Gonadotrophin responses to sleep and intravenous 
after buserelin treatment. 


Sleep level 1—4 by depth of line, (W=wake), open columns=luteinisin 
closed circles=FSH. 


Discussion 


The continuous administration of gonadotrophin 
releasing hormone to Rhesus monkeys inhibits 
gonadotrophin secretion.” This observation led to 
the development of long acting analogues that 
diminish gonadetrophin secretion in man.? The 
mechanism of action of these analogues is uncertain 
but may be due to ‘down regulation’ whereby 
sustained exposure of the gonadotrophe to high 
concentrations of gonadotrophin releasing hormone 
results in diminished responsiveness.” While it is 
likely that this is reversible, there is as yet little 
evidence that this is the case. 

Like others’ we have found that buserelin inhibits 
the gonadotrophin responses to intravenous releas- 
ing hormone and reduces pulsatile gonadotrophin 
secretion during sleep. We have now shown that 
stopping treatment after nine months was followed 
by the return of pubertal responses to intravenous 
gonadotrophin releasing hormone and pulsatile 
gonadotrophin secretion during sleep. Basal 
gonadotrophin concentrations, however, remained 
raised, suggesting a sustained effect of the drug. 
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Comite and co-workers showed the return of 
pulsatile gonadotrophin secretion after withdrawal of 
a different gonadotrophin releasing hormone ana- 
logue after eight weeks’ treatment.° They later 
described clinical and biochemical progression 
of puberty after completion of 18 months of 
treatment.” 

The final proof of reversibility will be when 
patients are seen to progress normally through 
puberty and become fertile. Our evidence suggests, 
however, that the effects of buserelin are reversible. 


We thank Dr P J Magill of Hoechst UK Ltd for supplying 
Buserelin. PSW is supported by the Cancer and Leukaemia in 
Childhood Trust. 
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SUMMARY A prospective survey of language used 
by children aged between 2 and 16 years for ‘taboo 
subjects’ was carried out on a paediatric surgical 
ward and in the outpatients clinic. The children were 
interviewed in the presence of their parent(s). A 
remarkable diversity of words and phrases was 
noted. Language was affected by the age and sex of 
the patient. This survey is of interest to all clinicians 
who need to communicate with children. 





It has been emphasised frequently that good clinical 
practice depends on adequate history taking: this 
requires effective communication between doctor 
and patient and both parties have to understand and 
be understood. On paediatric surgical wards in- 
formation about genitalia and ‘taboo functions’ must 
be gathered from child and parent. It may take 
several attempts and a variety of phrases to achieve 
this with children. As this problem has received so 
little attention in medical reports, we carried out a 
survey to define the vocabulary of the taboo words 
used by children. 


Patients and methods 


The study took place in the children’s ward and the 
outpatient department at Southampton General 
Hospital. One hundred children and their parent(s) 
were studied by questionnaire which was filled in by 
the investigators. Details of the child’s age and sex 
were noted. The children were asked to give their 
favourite word for the following anatomical parts: 
penis, vagina, anus, and testicles and the following 
physiological functions: defecation, anal flatulence, 
micturition, and vomiting. 


Any absence of a word for a part or function was 
recorded. In the case of toddlers who had not yet 
developed language skills, the word that was most 
used by the parent(s) to the child was noted. The 
information was obtained by the interviewer asking 
the questions at the end of the surgical consultation. 
Both children and parent(s) enjoyed the question- 
naire, answering freely after any initial embarrass- 
ment. No attempt was made to lead the answers by 
suggesting words. 


Results 


There were 72 boys and 28 girls in the study. The 
mean age was 7-2 years with a range of 2 to 16 years. 
There was no difference between the ages of the 
girls and the boys. There were 36 children in the 2 to 
4 age group; 34 in the 5 to 10 group, and 30 in the 
group between 11 and 16 years. 


Anatomical parts (Table 1). 


Penis 
The commonest word for penis was ‘willy’ (36) with 





Table 1 Favourite words for anatomical parts 

Penis Willy (36); don’t know (20); penis (14); winkle (4), widgie 
(4); dinkle (3); others—willy warbler, twinkle, ding-a-ling, 
my body, diggle, big worm, prick, tail, wotsit, privates, 
winkler, dilly dat, peanut, little man, hosepipe, nudger, 
dick, tinkle, bum. 

Vagina Don’t know (61); fanny (14); vagina (6); others—pinkie, 
willy, tweet, fluffy bit, tummy, foo foo, no willy, luly, front 
bottom, special tummy, crumpet, tuppenny, ninny, foo, 
chuckerella, can't, wee wee. twinkle, private. 

Anus Bum (46); bottom (29); don’t know (21); arse (3); backside 
(1): 

Testicles Don't know (76); balls (10); testicles (10); others—goolies, 


privates, nuts, rugby balls. 





‘penis’ (14), ‘winkle’ (4), ‘widgie’ (4), and ‘dinkle’ 
(3) being used by a minority. Although 19 children 
had no-word for penis, a further 18 terms were 
reported. 


Vagina 

Sixty one (61) children had no word for the female 
genitals. Of the minority who did, 14 used ‘fanny’ 
and 6 ‘vagina’. Nineteen other words were noted. 


Anus 

‘Bum’ (46) and ‘bottom’ (29) were the favourite 
terms for anus but 21 children had no word for it. 
The only two recorded alternatives were ‘arse’ (3) 
and ‘backside’ (1). 


Testicles 

Most children (76) had no word for testicles. ‘Balls’ 
(16) and ‘testicles’ (10) were the two most common 
of the six words recorded. 


Physiological functions (Table 2). 


Defecation 

Nearly half of children used ‘pooh’ (48) with ‘toilet’ 
(21), ‘loo’ (8) ‘plops’ (3), and ‘number 2’ (2) being 
used less often. There were 15 other words re- 
corded, and only three children had no favourite 
name. 


Anal flatulence 

There were no less than 22 different terms given for 
this. ‘Fart’ (29), ‘a pardon’ (10), ‘wind’ (6), ‘blow 
off (6), ‘fluffed’ (5), ‘permped’ (or ‘perped’) (4), 
and ‘bum burp’ (3) were the most popular. Twenty 
children had no regular word. 


Micturition 
“Wee wee’ was used by 61 children, with ‘toilet’ (21), 


and ‘loo’ (7) unfortunately overlapping with defeca- 
tion. Only five other words were used, and six 
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Pooh (48); toilet (21); loo (8); don’t know (3): number two 
(2); plops (3); others—sit down, do a soggy, charlie, pooh 
cheese. bobs, big ones, tuffies, plomps. big toilet, go bum, 
shit, mud, kaka, tuppence, popper. 

Fart (29); don’t know (20); pardon (10); wind (6); blow off 
(6); fluffed (5); permped (4); bum burp (3). pop off (2); 
rude noise (2); trump (2): others—pass wind, done one, 
cracked a nut, let polly out, bottom noise. whiffed, bottom 
spoke. prout, guff, windy pops. 

Wee wee (61); toilet (21); loo (7); don’t know (6); 
others—widdle, bog, pee pee. piss. aunty Jane. 

Sick (67); don’t know (26); puke (4): throw up (2): putid 
(1). 


Defecation 


Anal flatulence 


Micturition 


Vomiting 
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children could not recall a specific word for micturi- 
tion. 


Vomiting 

‘Sick’ or ‘being sick’ is the most widely understood 
term in our taboo dictionary, with 67 children using 
this. Only ‘puke’ (4), throw up (2), and the idiosyn- 
cratic ‘putid’ (1) were given as alternatives. Twenty 
six children had no favourite term. 


Taboo language and age. Language varied between 
the age groups for certain categories. For example 
few children under four had a word for testicle unless 
they had been admitted for orchidopexy, but half 
the children in the 11 to 16 group did. Most children 
of all ages had a word for penis, but the word ‘penis’ 
was hardly observed in children under 10 years. 
Inarticulation of a word for the female genitals 
extended well into the oldest age group. 

Although age changes occurred and adult words 
like ‘arse’ were used only by the older children, 
many childish words were retained by the 11 to 16 
group. 


Sex differences. Few girls were able to offer a word 
for testicles but about half had a term for penis. Both 
boys and girls were equally inarticulate concerning 
the female genitalia. 


Discussion 


This survey was aimed at key taboo words and 
phrases of interest to clinicians on paediatric wards. 
The methodology of the study is open to criticism. 
Interviewing the children with their parent(s) may 
have resulted in responses more agreeable to the 
parent rather than most appropriate to the child. 
The older children, in particular, would have been 
affected by this, and probably were reluctant to pass 
on their latest school vocabulary. In addition, posing 
the questions without leading a reply was difficult. 
These weaknesses may account for the high ‘don’t 
know’ scores in the study. 

There are, however, lessons to be learnt from the 
survey. Although a bewildering number of words 
and phrases have been uncovered it is probable that 
‘wee wee’, ‘pooh’, ‘sick’, ‘fart’, and ‘willy’ will be 
understood, if not articulated, by most age groups. 
With at least 70% of the children having no word for 
vagina or testicle, however, the doctor must still 
possess ingenuity if information about those organs 
is needed. A word for vagina was known by 
teenagers and a few younger girls. It is not clear 
whether the other children possessed a word for 
vagina but were unwilling to express it in the clinic 
to a stranger. The same query must also apply for 
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the large number of ‘don’t knows’ with regard to 
testicle. 

We found that those children who used unusual 
terms for one part of the body would do so for 
others. These children may actually be using a 
private family language. An example was the 6 year 
old who did a ‘charlie’, ‘let polly out’, and possessed 
a ‘dilly dat’. 

How far the child’s language was affected by their 
parents’ region of origin or socioeconomic grouping 
was not within the scope of the study. We did, 
however, identify a group of parents who deliber- 
ately encouraged the use of the exact anatomical 
term from the start. 

The use of the taboo words was often a source of 
amusement to both parent and child with the terms 


seemingly chosen to enhance this effect (for 
example ‘chuckerella’, ‘tuppenny’, ‘tuffies’, ‘do a 
soggy’ etc). Also, we noted several first names in the 
children’s vocabulary such as ‘charlie’, ‘dick’, ‘bobs’, 
‘polly’, ‘fanny’, and Auntie Jane, but can only 
speculate as to their origin. We found little media 
influence although ‘monster munch’ (defecation) is 
probably derived from television. 


Our thanks to Messrs John Atwell and Neil Freeman for 
permission to study their patients who seemed to enjoy the 
interviews aS much as we did. 


Correspondence to Peter. McDonald, Southampton General 
Hospital, Southampton SO] 6HU. 


Received 24 April 1985 


Mucosal neuroma syndrome—a phenotype for malignancy 
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SUMMARY The mucosal neuroma syndrome is char- 
acterised by a typical physical appearance, neuro- 
mata on tongue and buccal mucosa, and a high risk 
of developing medullary thyroid carcinoma and 
phaeochromocytoma. A case is described and the 
importance of early recognition for prevention of 
malignancy is stressed. 





The mucosal neuroma syndrome, multiple endocrine 
neoplasia type II” is a rare, autosomal dominant 
condition characterised by a typical physical appear- 
ance, multiple mucosal neuromas, and a_ high 
incidence of medullary thyroid carcinoma and 
phaeochromocytoma. Patients have coarse facial 
features, thickened blubbery lips, and a marfanoid 
habitus. Neuromas can occur on the tongue, buccal 
mucosa, and eyelids, and throughout the intestine. 
Disordered bowel function with constipation or 
diarrhoea is common. Medullated corneal nerves 
may be visible on slit lamp examination. Mucosal 
neuromas may be present from infancy and these 
together with the characteristic physical appearance 
should alert paediatricians to the diagnosis before 
malignancy arises. Unfortunately this seldom 
happens, the diagnosis being made when metastatic 


malignant disease has occurred as this case 


illustrates. 
Case history 


A 16 year old girl was investigated at a district 
general hospital for delayed puberty. On examina- 
tion she had a slender habitus with a high arched 
palate, and hyperextensible joints. She had coarse 
facial features with thickened blubbery lips and 
neuromata on her tongue and buccal mucosa 
(Figure). Her thyroid was enlarged, with a hard 
nodule palpable in the right lobe. She was euthy- 
roid. Thickened corneal nerves were visible on slit 
lamp examination. She was normotensive. Her 
height was 144-5 cm (less than the 3rd centile), her 
upper to lower segment ratio was 0-97, and her 
weight was 26-8 kg (less than the 3rd centile). 

The results of endocrine investigations for de- 
layed puberty were normal. She had a chromosome 
composition of 47, XX with an additional minute 
centric fragment. This was not considered important 
as the same abnormality was found in four other 
healthy family members. Her physical appearance 
and neuromata suggested, however, multiple endoc- 
rine neoplasia type II” and she was admitted to this 
hospital for further investigation. 


Mucosal neuroma syndrome—a phenotype for malignancy 





Figure Patient's mouth showing thickened lips and 
mucosal neuromata (arrowed) on tongue and 
buccal mucosa. 


Her calcitonin value was found to be considerably 
raised at 131-5 ug/l (normal less than 0-4 ug/l). 
Barium swallow showed the oesophagus to be 
indented in the region of the thyroid and Tc””™ 
thyroid scan showed decreased uptake over the right 
lobe. Chest radiegraph, bone scan, adrenal ultra- 
sound, and barium enema were normal. Full blood 
count, serum calcium, phosphate, parathormone, 
gut hormones, and urinary vanilmandelic acid and 
4-hydroxy-3-methoxymandelic acid values were also 
normal. 

She underwent thyroid surgery. A highly aggres- 
sive tumour was found occupying the right lobe of 
the thyroid and infiltrating the trachea and lower 
larynx. Multiple lymph nodes within the carotid 
sheath and around the thymus were removed and a 
total thyroidectomy and thymectomy performed. 
Histology confirmed medullary thyroid carcinoma in 
the thyroid and all lymph nodes removed. The 
thymus was normal. 

Two months after the operation she is at school 
but is losing weight. She is receiving la-hy- 
droxycholecalciferol (1 wg) and thyroxine (100 ug) 
daily. Her calcitonin value remains high at 52-5 ug/l. 

Her parents (aged 44 and 48 years) and her 
siblings (aged 22 and 20 years) show no stigmata of 
multiple endocrine neoplasia type IP. In this 
disorder neuromata may rarely be confined to the 
gut and therefore invisible, but medullary thyroid 
carcinoma is invariable and leads to early death. In 
view of this we consider our patient a new mutation. 
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Discussion 


The risk of developing medullary thyroid carcinoma 
in multiple endocrine neoplasia type II? approaches 
100%.! 4 In Khairi’s series,“ 92-6% had medullary 
thyroid carcinoma at diagnosis, and 76% had 
metastases. Medullary thyroid carcinoma is more 
aggressive and occurs earlier in the type iP 
disorder’ than in medullary thyroid carcinoma 
occurring alone or in multiple endocrine neoplasia 
type II*. Therefore total thyroidectomy on the basis 
of physical appearance alone is recommended,’ and 
should certainly be performed if calcitonin values 
are raised either basally or after provocation tests." 

Visible neuromata may be present from a very 
early age? and are pathognomonic of this condition. 
In our patient, neuromata had seemingly been 
present on the tongue since infancy, but the import- 
ance of this finding was not appreciated. Symptoms 
dated from the neonatal period: she had fed poorly, 
was floppy, and had severe constipation. At 7 
months Werdnig-Hoffmann disease was suspected, 
but two muscle biopsies were normal. Thereafter 
her constipation gradually improved and hypotenia 
resolved by 4 years of age. 

Disturbance of bowel function is a very common 
finding in this disorder.” * Hypotonia is rarer but has 
been reported.* ° Thus multiple endocrine neoplasia 
type II” needs to be considered in the differential 
diagnosis of Hirschsprung’s disease and the floppy 
baby syndrome.” 

We emphasise that the characteristic physical 
appearance and the presence of neuromata in these 
patients should be regarded as a marker for occult or 
potential malignancy. 
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Duodenal perforation associated with tolazoline 
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SUMMARY A neonate, managed with tolazoline for 
pulmonary hypertension after repair of a congenital 
diaphragmatic hernia, developed a duodenal per- 
foration. The role of tolazoline in this condition is 
discussed, and possible measures to reduce its 
gastrointestinal side effects are proposed. 








Pulmonary hypertension with persistence of fetal 
circulation is a well recognised complication of 
congenital diaphragmatic hernia.' It can be treated 
in this and other neonatal conditions by the vasodi- 
lator effects of tolazoline. Reported complications 
of this drug include systemic hypotension, throm- 
bocytopenia, pulmonary haemorrhage, seizures, 
oliguria, haematuria, hyponatraemia, abdominal 
distention,’ and gastrointestinal haemorrhage.* We 
report a rare case of duodenal perforation after the 
use of tolazoline. 


Case report 


A male infant was born by spontaneous vertex 
delivery at 41 weeks’ gestation to a multigravida 
mother. He weighed 3750 g and immediately de- 
veloped respiratory distress due to a left dia- 
phragmatic hernia. An x ray film of his chest 
confirmed the diagnosis, and analysis of capillary 
blood gases showed a respiratory acidosis (pH 7-05, 
arterial oxygen tension (Pao,)=3-68 kPa, arterial 
carbon dioxide tension (Paco,)=9-0 kPa, and base 
deficit=16). Nasogastric and endotracheal tubes 
were passed, 10 mmol of sodium bicarbonate was 
administered intravenously, and mechanical ventila- 
tion was started at the referring maternity hospital. 

After transfer to the neonatal surgical unit his 
blood gases improved, and operation was under- 
taken without delay. Through a left subcostal 
incision the hernia contents of stomach, spleen, 
small bowel, and proximal large bowel were re- 
moved from the chest; the sac was excised; and the 
large posterolateral diaphragmatic defect was re- 
paired. The left lung was hypoplastic, occupying 
only the apex of the left thorax. Bilateral chest 
drains were inserted, and mechanical ventilation 
was continued postoperatively. Initial blood gases 
were normal with F,o, of 0-4. 


Thirty hours postoperatively a fall in trans- 
cutaneous Pao, was noted, and this trend continued 
despite increased F0, to 1 and a rate of ventilation 
of 30/minute. Entry of air was satisfactory and an x 
ray film of his chest confirmed that both lungs were 
expanded. Capillary blood gases indicated progres- 
sive hypoxaemia (pH 7-18, Pao,=2-37 kPa, 
Paco :=5-65 kPa, and base deficit=3). Pulmonary 
hypertension was suspected, and accordingly the 
infant was paralysed with pancuronium and hyper- 
ventilated at 50 per minute with F;o2=1 (inspiratory 
pressure 18 mm Hg, positive end expiratory press- 
ure 2 mm Hg, 0-5 seconds inspiration/0-7 seconds 
expiration). 

After two hours of hyperventilation there was 
little improvement in transcutaneous Pao, or capil- 
lary blood gases (pH 7-29, Pao>=3-2, Paco,=6-7, 
and base deficit=2). Tolazoline was therefore given 
into a vein in the scalp as a bolus of 2 mg/kg and 
continued at 2 mg/kg/hour by infusion. By this 
regimen the infant’s capillary blood gases improved 
rapidly (pH 7:56, Pao>=6-3, Paco>=5-1, and base 
deficit=—6). 

Forty eight hours after starting treatment with 
tolazoline the blood gases were stable and the drug 
dosage and Fjo) were gradually reduced. Twelve 
hours later nasogastric aspirates were positive for 
blood and a small amount of blood was passed 
rectally; there was no associated thrombocytopenia 
(platelet count 210x10°/1). Abdominal distension 
became obvious and a plain x ray film confirmed the 
presence of free intraperitoneal gas. At laparotomy 
a perforation of the first part of the duodenum was 
found and repaired. In the absence of any apparent 
local cause (the nasogastric tube was high in the 
stomach) the perforation was presumed to be 
related to increased secretion of gastric acid secon- 
dary to tolazoline. 


Discussion 


Tolazoline has been used in the treatment of 
pulmonary hypertension in neonates.! It is classified 
pharmacologically as an alpha adrenergic blocking 
agent but has other actions that are probably more 
important clinically. 

The vasodilator action on the pulmonary circula- 


tion is mediated via histamine receptors.* Stimula- 


Duodenal perforation associated with tolazoline 


tion of gastric Hə receptors, producing increased 
gastric secretion, may account for the unwanted 
gastrointestinal side effects. Stevens et al found 
increased gastric aspirate in 36% of 47 neonates 
treated with tolazoline and a haematest positive 
aspirate in 55%.' Dillard reported a fatal episode of 
haemorrhage from acute gastric erosions.” Duo- 
denal perforation in association with tolazoline has 
only once been previously recorded.’ 
Drummond ef al showed that hyperventilation 
with induced respiratory alkalosis is effective in 
correcting right to left shunting in persistent pul- 
monary hypertension.” In our patient improvement 
occurred only after treatment with tolazoline was 
combined with hyperventilation. In view of the 
potential hazards of tolazoline, however, we would 
continue to reserve its use for failure of a regimen 
of muscular paralysis and hyperventilation alone. 
In this infant the standard recommended dose was 
used, but recent work on the pharmacokinetics of 
tolazoline suggests that this is too high as the long 
half life may lead to toxic accumulation." This may 
account for the commonly observed cardiovascular 
side effects. Initial studies suggest that there is no 
pharmacokinetic justification for continuous infu- 
sion of tolazoline, particularly in the presence of 
oliguria. Our patient had normal renal function, but 
the perforation occurred despite reduction of the 
dosage to 0-5 mg/kg/hour 12 hours previously. 
Microassay of serum concentrations has been de- 
veloped and should result in more rational use of 
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tolazoline with a consequent decrease in dose 
related side effects. 

If tolazoline is used, the monitoring of gastric 
secretion by nasogastric aspiration and pH measure- 
ments would be worthwhile. Perforation in our 
patient was preceded by a nasogastric aspirate of 
120 ml in 24 hours, with blood detected latterly. 
Theoretically, H, antagonists such as cimetidine will 
inhibit not only the undesirable gastric side effects 
of tolazoline but also its therapeutic action, thus the 
use of simple prophylactic antacids may be a better 
option in infants requiring tolazoline. 
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Poverty and human development in the Third World* 


K CONNOLLY 
Department of Psychology, University of Sheffield 


A nation’s policies with regard to children and 
families give a fairly direct reflection of its econ- 
omic, social, and political structure. Economic, 
social, and political beliefs are translated into 
assumptions about the ideal relation of society to the 
family and the individual. The industrial, developed 
countries with their relatively high standard of living 
face an entirely different set of circumstances from 
those confronting underdeveloped countries where 
resources are often grossly unevenly distributed; 
where malnutrition is often endemic; childhood 
disease rife; and where survival is the first goal. 

The bulk of the world’s children are in the 
developing countries, and the largest number are in 
the low income countries. In the past 35 years the 
world’s population has almost doubled, and that 
growth has been largely concentrated in the de- 
veloping countries where it is now about 2% per 
year. In a substantial proportion of the world’s low 
income countries the number of children in the year 
2000 will be double what it was in 1975, and this 
despite an expected fall in the birth rate. Conse- 
quently, the age distribution of the population 
differs between the developed and underdeveloped 
countries (Table 1). On average just under 40% of 
the population of underdeveloped countries is below 
the age of 15 years. 


Table 1 Age structures in developed and developing 
countries’ 





Country group Percentage age distribution (years) Total 





— fertility 
04 5-14 15-64 65+ All rate 
Developed 
countries 7-6 15-5 65-6 11-3 100 1-9 
Developing 
countries 13-4 25-6 57-0 4-0 100 4-2 


The underdeveloped countries of the world are 
very heterogeneous. The problems with which they 
must cope are economic, political, demographic, 
climatic, and structural. Some are rich in natural 
resources, Other have almost none. Some are in 
effect preliterate societies with a high degree of 
social organisation, whereas others are largely sunk 
into the ‘culture of poverty’. There are some 
accounts of an anthropological kind of the circum- 
tances of children in the Third World. Among the 
best known is the work of Oscar Lewis! who made 
important observations among Mexicans and Puerto 
Ricans. One feature of the ‘culture of poverty’, as he 
called it, is that it tends to perpetuate itself, for the 
most part people are unable to take advantage of 
Opportunities that may occur. In these circum- 
stances, the family does not cherish childhood as a 
prolonged and especially protected stage in the life 
cycle. The young have all too soon to do battle with 
their environment in order to maintain even a 
marginal position. It is hardly surprising that a child 
growing up in such a culture has strong feelings of 
fatalism, helplessness, dependency, and inferiority. 

A central feature of science is developing methods 
of describing and measuring the variables that are of 
concern to us, and this is equally true of the life 
sciences, the social sciences, and the physical 
sciences. How do we measure the condition of 
children? Our principal means is by the use of social 
indicators. Social indicators are an attempt to 
develop tools for monitoring patterns of change in 
populations.” They provide us with information on 
the conditions of children’s lives and on the health, 
education, and well being of children themselves. 
Some basic social indicators are shown in Table 2 in 
relation to the infant mortality rate. The construc- 
tion of social indicators followed the success 
economists had with measures such as gross national 


*This paper is based on the sixth Greenwood Lecture given to the University of Exeter on February 14, 1985. The full text of the lecture is 
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Table 2 Some basic indicators in relation to the infant mortality rate” 


Very high infant 


mortality 
countries 


Infant mortality rate (0-1 years) 140 
Child death rate (1—4 years) 26 
Life expectancy at birth 47 
Percentage immunised at 1 year 

Tuberculosis 32 

Diphtheria/pertussis/tetanus 17 

Polio 10 

Measles 17 
Percentage infants of low birthweight 16 
Crude birth rate 46 
Gross national produce (US$) 320 
Percentage with access to drinking water 

Urban 69 

Rural 20 
Percentage adults literate 

Men 42 

Women 19 
Percentage population urbanised 21 





High infant Middle infant Low infant 
mortality mortality mortality 
countries countries countries 
90) 40 1] 

11 fa (.) 

57 69 74 

5] 70 90 

35 56 85 

37 67 92 

34 52 70 

14 10 6-4 

44 29 14 
870 1770 9110 

85 9] 

21 50 

O8 90 96 

55 85 94 

4] 5] 76 





product, but at the-same time they are also a protest 
against the dominance of economic values in official 
statistics and political/social decision making. 

There are clear signs of improvement over the 
past 30 years. Infant mortality rates have decreased, 
life expectancy has increased, primary school enrol- 
ment has gone up (especially among girls), and adult 
literacy rates have improved. But although improve- 
ments are clearly discernible, there remain great 
problems—life and death problems—facing an enor- 
mous number of children around the world. The 
manifestations of poverty vary between countries 
and even different regions within ° country, but four 
principal concerns emerge from the statistical in- 
formation that has been collected. These relate to 
poor health, inadequate nutrition, high fertility, and 
little or no education. 


Health 


In Birmingham in 1906, the infant mortality rate was 
200 per 1000, higher than in all but about three 
countries of the world today. In 1906 the main 
causes of infant death in Birmingham were much the 
same as in the Third World today—malnutrition, 
diarrhoeal diseases, whooping cough, and respira- 
tory infections. By 1946 the rate in Birmingham was 
46. The precipitate decline from 200 to 46 per 1000 
was achieved very largely by rising living standards 
(food, housing, sanitation, clean water, education, 
and increased income) supported by maternal and 
child care services and by medical advances. In most 
developing countries the changes have followed a 
different pattern. The major impact has been made 
by medical and biological technology—by insecti- 
cides, antibiotics and immunisation. Rising living 


standards have played a supporting role rather than 
acting as a prime mover. 

In general terms, the determinants of health are 
known. Income gives access to goods and services; 
climate is often an important factor as is the 
availability of public sanitation. Given that the 
socioeconomic correlates of childhood mortality in 
developing countries are known, the problem is one 
of moving from correlations to an understanding of 
the causal matrix. For example, maternal education 
correlates with reduced infant mortality but it is also 
associated with other socioeconomic variables such 
as income. From an examination of factors associ- 
ated with infant mortality in rural Peru, Young et al’ 
identified three classes of factors; the physical 
ecology, intervention programmes, and the social 
structure. All of them correlated with infant mortal- 
ity, but when all the other relevant variables were 
controlled for only the educational level of women 
significantly predicted reduced infant and child 
mortality. The observation does not mean that other 
factors, such as intervention programmes, may be 
safely ignored or that they are unimportant, but 
what it does do is focus our attention on the 
immediate context of the child. Many factors 
contribute to the causes of ill heath and they can be 
attacked in various ways. 

Let me take a specific example. Water is an 
essential commodity we take for granted in Britain, 
but it is well to remember that without water there 
can be no life. Large numbers of people living in 
rural areas, and some city slums, in the developing 
countries do not have access to a regular supply of 
clean water. Women and children devote a good 
deal of time and energy to fetching water; water 
which is often contaminated. Not all disease is life 
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threatening, some debilitates but rarely kills. One of 
the widespread diseases of the Third World trans- 
mitted by water is schistosomiasis. The World 
Health Organisation estimated in 1965 that between 
180 and 200 million people were infected, and the 
number has probably increased as irrigation pro- 
grammes have been implemented. Infection rates 
are usually highest in children because of the pattern 
of water contact that they have. Infection is known 
to affect their activity level and their involvement in 
play—they are debilitated by the disease.* It seems 
likely that mental function may also be affected but 
no satisfactory investigation has so far been made, 
and the evidence relating to this important question 
is equivocal. 


Malnutrition 


The effects of disease are compounded by malnutri- 
tion. For the most part malnutrition is invisible. The 
sickening consequences of famine that we have 
grown used to seeing on our television screens 
account for less than 2% of the cases of malnutri- 
tion. In 1981, it was estimated that 40 000 children 
died each day from malnutrition, and for every 
death many more children cling to a debilitated life 
in hunger. A simple answer to malnutrition is to 
provide food, but it is more complicated than that 
and we need to understand better both the causes 
and consequences of malnutrition. 

Malnutrition reduces resistance to infection, and 
infection often precipitates malnutrition—and so the 
two reinforce each other. Where the sequences of 
malnutrition and disease are rapid, death results; 
where they are slowed down, the children endure 
serious developmental disadvantage. The conse- 
quences of mild to moderate malnutrition are 
difficult to investigate because of the confounding of 
biological and social factors. Gradually, evidence is 
accumulating that shows the effects on mental and 
behavioural development.” Malnutrition has con- 
sequences on an infant’s level of activity, explora- 
tory behaviour, and social interaction. Apathy 
reduces the child’s physical and social transactions 
with the environment. Other consequences may be 
mediated by adults. A child may fail to evoke from 
the mother adequate stimulation, sensitive caring, 
or the necessary encouragement for development. 
Better nourished infants are seen by parents as more 
demanding, and greater activity on the part of the 
child increases parental pleasure. Malnutrition 
therefore has more than one route of action. Severe 
malnutrition may have a primarily physiological 
route whereas less severe cases may have their effect 
largely via the child’s reduced contact with his 
physical and social world. Specific nutritional 


deficits also have effects. For example, iodine de- 
ficiency, which is common in many of the under- 
developed countries, especially those in mountain- 
ous regions of the world, is known to have con- 
sequences on the behavioural development of 
children.’ 8 

Any investigation of behavioural mediation on 
the dynamics of nutritional deficit requires careful 
attention to the pattern of caretaking because we 
need to understand the contextual mechanisms of 
early development. Super et al,’ in a carefully 
designed intervention experiment among poor fam- 
ilies in the barrios of Bogota, have shown that 
nutritional supplements and a maternal training 
programme have effects, separately and in concert, 
on the behavioural development of infants. These 
findings do not fit easily with some of our earlier 
ideas but they are intuitively plausible, and so we 
must look to our theories and models of develop- 
ment. 

As I have said, an important feature of science is 
measurement. When a variable can be identified 
and measured it becomes possible to study the 
effects of experimental manipulations, therapeutic 
treatments, educational programmes, and so forth. 
An important step in combating malnutrition is its 
early detection and measurement, and a simple, 
reliable method is available. By systematically 
weighing infants and plotting weight changes on a 
growth chart it is possible to detect early signs of 
malnutrition.'” '' An early warning alerts mothers 
to the need for action whether it be supplementary 
feeding or getting medical aid. The use of growth 
charts is one of the spearheads of what the United 
Nations International Children’s Emergency Fund 
(UNICEF) has called the ‘Children’s Revolution’. !” 
A very important function which the growth chart 
serves is as a means of educating mothers about 
their children, and perhaps most importantly of all, 
it shows them that they do have some control over 
events. 

One of the most effective means of combating 
early malnutrition is to bring about a change in 
infant feeding practices. Winston Churchill once 
said, in one of those famous wartime broadcasts of 
his, “There can be no finer investment for any 
community than putting milk into babies.” Would 
that he had said mothers’ milk. The shift from breast 
to bottle feeding has been massive and disastrous. 
For example, in Recife, a large city in the poor north 
eastern region of Brazil, all babies were breastfed in 
1940. By the 1970s the proportion had fallen to less 
than 10%. In 1975 a survey in Port Moresby, the 
capital of Papua New Guinea, found 35% of babies 
being artificially fed and two thirds of them were 
malnourished. A vigorous government campaign 
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succeeded in reversing this trend and by 1979 the 
proportion of seriously undernourished infants fell 
significantly. In addition to nutritional advantages, 
breast feeding also leads to a reduction in infection 
among babies (mothers’ milk offers some protection 
and the danger of food being made up with 
contaminated water is removed) and it has conse- 
quences on fertility. 


Fertility and conditions for children 


For some there is a moral issue in whether govern- 
ments should seek to influence fertility as well as 
mortality. I believe it to be imperative that they 
should. Fertility and population growth contribute 
considerably to the problems of children in the 
Third World. More effective family planning is an 
urgent necessity; but what are the links between 
high mortality, impoverished living conditions, 1l- 
literacy, poor health, and the practice of having 
large families. Why do the poor have so many 
children? Children are of course an investment— 
biologically, socially, and economically. In many 
countries, as in Europe not so long ago, children 
contribute in cash or kind to the family income. For 
some families having more children makes good 
economic sense, and to the very poor the economic 
costs of children are relatively small. This is in 
marked contrast to the position in the developed 
countries, where children are a major cost to parents 
both in time and money. In many countries, 
especially in Asia, parents are reliant on their 
children to take care of them in old age. For an 
individual family, rather than a society therefore, 
more children means greater security, and the need 
fer support in old age outweighs the immediate 
costs. A further factor is the family structure in some 
societies. The age of marriage and the woman’s 
position in the family and in the wider society mean 
that for some the way to a satisfactory adulthood 
and relatively secure old age is to have many sons. 

We know that high fertility is associated with high 
infant mortality, and although the evidence is 
limited, it is widely believed that infant mortality 
itself contributes to high fertility. Expressed in crude 
form the ‘child survival hypothesis’ is simply that 
parents feel the need to have more children in order 
to ensure that a few survive. How improved infant 
survival actually serves to reduce fertility is probably 
quite complicated. Broadly speaking there seem to 
be two routes, one physiological the other psycholo- 
gical. Early and frequent child bearing contributes 
substantially to the illness and death of infants, 
children, and mothers in developing countries. 
Maternal age, birth order, and birth spacing all have 


effects on infant mortality.'* Mortality is higher 


among babies born to young (less than 20) and old 
(over 40) mothers, it rises steadily as the number of 
children increases, and it falls steadily as the interval 
between births increases (Figure). Breast feeding is 
also linked to fertility since the likelihood of a 
woman conceiving while lactating is reduced by the 
secretion of prolactin.'* Breast feeding a baby 
therefore serves to delay the arrival of the next, and 
in so doing improves the chances of survival for 
both. 

We know little of psychological factors associated 
with the child survival hypothesis, but there is 
evidence indicating that the ideal number of births ts 
judged to be larger by parents who have lost a child. 
Similarly couples who have lost children tend to 
adopt the use of contraceptives later, and the 
expressed approval of couples for contraception 
declines with the rise of child deaths in the family.” 
Much remains to be discovered about how couples 
decide on the size of their family, and what factors 
are important in reaching decisions about fertility. 
What we can say is that increased survival rates 
contribute to an increased motivation to limit family 
size. 








Spacing 
interval 
(years ) 
Birth order 

< 205 
Mother's 20-29 | 
age 
(years) 30-39 

40+ 
Mortality rate (per 1000) 

Figure /nfant mortality per 1000 live births in Peru in 


relation to spacing interval between births, birth order, and 
maternal age.'? 7° 
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Education of women 


There are grounds for believing that there are some 
common features among people afflicted with 
poverty irrespective of the culture in which they live. 
There is a feeling of powerlessness, of being locked 
into circumstances over which one can exert no 
influence. Feeling that one has no control over one’s 
destiny is only a short step from despair, and the 
consequences which that has upon the care and 
development of children can be catastrophic. We 
know from-research in America and Europe over 
the past 20 years. that various forms of intervention 
can lead to changes in the pattern and style of coping 
both of children and families. Mothers are central, 
we have to work with them not compensate for 
them. ` 

From the investigations that have been under- 
taken we can confidently assert that educatin 
mothers is good for children. Hobcraft et al 
analysed five socioeconomic correlates of infant and 
child mortality in 28 developing countries and found 
levels of maternal education strongly associated with 
mortality during a child’s first 5 years. The mother’s 
level of education affects her access to information 
that will influence her decisions on medical care for 
herself and her children, on whether she knows of 
the advantages of breast feeding, on how to wean 
and feed her child, and so on. The relation shown in 
Table 3 is thus hardly surprising. 

Educating women has other consequences. It 
tends to delay the age of marriage, which in turn 
reduces fertility. In general, education increases 
employment prospects, and in some circumstances 
the employment of women outside the home is 
associated with lowered fertility. Education and 
literacy act like a passport by giving access to great 
resources, and one sure way to improve the lot of 
children in the Third World is to educate women. 


Table 3 . Maternal education and infant mortality. Deaths 
of children under 2 years (per 1000) as function of mother’s 
education’? 


Country Years of schooling 

None 4-3 4-6 79 10+ 
Paraguay 1972 104 80 6) 45 zi 
Costa Rica 1973 125 98 70 51 33 
Columbia 1973 126 95 63 42 32 
Chile 1970 131 108 92 66 46 
Dominican Rep 1975 172 130 H6 8} 54 
Ecuador 1974 176 i34 Hy ól 46 
El Salvador 1971 158 142 il ‘ 30 
Bolivia 1975 245 209 176 110 > 


Children in the recession 


The world is experiencing the worst recession in 50 
years. For the most part, governments and other 
agencies have been preoccupied with narrowly 
economic issues—-inflation, interest rates, trade 
deficits, and the like. But what has the recession 
done to children? 

Over the past 40 years child welfare has improved 
greatly in developed and developing countries alike 
but there are still great differences. The effects of 
recession depend among other things on the position 
from which people start. Because of its economic 
and human resources one family may be well 
buffered against the effects of recession. Another 
may be so poor that it is hardly touched by the 
changes—too poor you might say to have access to 
the world crisis. Different regions and social groups 
are affected differently and countries have re- 
sponded in various ways to the crisis. Some have cut 
back on social services, others have accelerated their 
development, yet others have concentrated their 
resources into particular areas of social welfare. The 
countries of Africa seem to have suffered the most 
severe setbacks, while South East Asian countries 
have withstood the worst effects with only minor 
dislocations. A series of case studies commissioned 
by UNICEF” has examined the effects of recession 
on children from countries in South America, 
Africa, Asia, North America, and Europe. The 
picture that emerges is limited by the availability of 
reliable and useful data. Also it is important to 
appreciate that there is widespread lack of informa- 
tion about the condition of children in the poorest 
countries. 

To speak of child welfare implies that there is 
general agreement on what it is, on its main 
determinants, and on the indicators appropriate to 
assess its level. Cornia!® has outlined a scheme of 
the production of child welfare that illustrates the 
route by which international economic events con- 
tribute to.changes in the situation of children. Three 
classes of variables exert a direct effect. First the 
family and community: these determine a child’s 
physical, social, cultural and psychological environ- 
ment, and I have already stressed the importance of 
maternal education. The second is household in- 


_ come, whether in cash or in kind. Income gives 


access to food, clothing, housing, and in some 
countries education and health services. A sudden 
sharp decline will have predictable effects. The third 
source of influence is government expenditure on 
social services (including health and education). 
These services are usually paid for by taxes. If 
revenues fall so expenditure must be adjusted, cuts 
become inevitable, and as we know from the British 
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experience, painful decisions on priorities must be 
taken. The three sets of variables influencing the 
welfare of children are not equivalent but they are 
linked and they will interact to compound their 
effects. 

The recession has slowed down and threatens 
even to reverse the improvements in economic and 
social conditions which have been taking place over 
30 years. In Zambia there has been a decline in 
height for age (a measure of long term growth), and 
the number of child health clinics has been reduced. 
In Costa Rica, between 1981 ana 1982, the number 
of children treated for malnutrition just about 
doubled. In Brazil there has been an increase in the 
number of low birthweight babies, and an increase 
in the number of children given up by their parents 
was also recorded. In the plantation sector in Sri 
Lanka between 1979 and 1982 there is clear evi- 
dence of an upward trend in the infant mortality 
rate. It is up also in the states of Michigan and 
Alabama (1981-82), where unemployment has been 
rising and incomes falling. 

Behavioural indicators are also showing warning 
signs. Delinquency among the young has risen 
sharply in Italy, and in some sectors of the youth of 
the USA suicide and homicide rates are up. Overall 
infant mortality rates and other social indicators 
have continued to improve, though at a reduced 


rate. The picture is not encouraging, however, and if 


the process of slowing down is not halted and 
reversed there is every likelihood that the deteriora- 
tion will be reflected in the cruellest of statistics 
real increase in the infant mortality rate. 





Conclusions 


What stands out from the variety of issues, prob- 
lems, and data that I have touched upon is that to 
understand and influence the welfare of children we 
must take an ecological perspective. A view from 
medicine, education, economics, psychology, or 
biology is necessarily a partial perspective. We need 
a model of the child and his development that takes 
proper account of the richness and diversity of 
contributing factors. The welfare of children and an 
understanding of the conditions that affect their 
development is not the preserve of any one disci- 
pline. 

A clear lesson that emerges from an examination 
of the effects of poverty on children is that the best 
way of combating these is to provide the children 
and their families with the means to influence and 
control their own destiny. It is the individuals 
themselves who will right matters if we help them to 
do so. Fatalism and despair, apathy and lethargy are 
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what we must help to drive out by using science 
rather than resorting to mere political exhortation. 

You may consider the picture I have sketched out 
so fearfully complicated that any prospect of solu- 
tion is remote. That would be an understandable 
reaction for we are certainly not dealing with a 
single problem that has a single means of solution. 
Paradoxically, | take some comfort in the complex- 
ity because it permits a multiplicity of ways whereby 
we can enter the matrix that determines child 
welfare. Were it the case that we could improve the 
lot of children only by spending huge sums of money 
then in the latter half of the 1980s I should feel 
pessimistic. But we can improve matters by any 
number of actions, some of which as UNICEF has 
shown are relatively cheap. I fancy William Blake's 
edict is a good guide, ‘He who would do good to 
another, must do it in minute particulars, General 
Good is the plea of the scoundrel hypocrite and 
flatterer.’ We must use our skills to their utmost in 
analysing problems and determining ways to bring 
about improvements. 
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Personal practice 


A service for problem families 


L POLNAY 


Department of Child Health, University Hospital, Nottingham 


‘Problem families’ are those who have muitiple 
problems stretching over generations and from 
which few members escape. The usual professional 
response to this type of family is the involvement of 
several agencies—health, social services, and educa- 
tion—and the result is often a balance between mis- 
trust and dependence on the part of the families and 
anxiety and apathy on the part of the agencies. A 
family’s problems may result in huge service net- 
works for support and care. The Radford Family 
Centre set up in 1981 was designed to combine, 
within a single team structure, the necessary medi- 
cal, social, and educational help which the families 
require. 


Aims 


The original aims of the project were: 

(1) To promote practical parenting skills related 
to (a) play and stimulation, (b) day to day 
physical care, and (c) awareness and manage- 
ment of health problems. 

(2) To promote better home management 
through a home economics programme. 

(3) To promote literacy. 

(4) To provide insight for parents into the 
needs of children and parents, both in family 
life and in education. 

(5) To promote satisfaction for parents in parent- 
ing. To help parents to enjoy their children. 

(6) To reduce dependence on agencies for day to 
day care and acute problems. 


In order to achieve these aims, which were largely 
educational, other more basic skills related to self 
esteem and self confidence, personal decision mak- 
ing, and responsibility needed to be nurtured. 


Resources 
The project is funded by the Nottingham Health 


Authority, Nottinghamshire Social Services, and the 
Inner Area Programme, with the requirement that 
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an independent evaluation of its effectiveness be 
made. This is currently in progress. The funding of 
approximately £50 000 per year provides four full 
time team members with social work, education, 
health visiting, and play group skills. The social 
worker acts as project coordinator. In addition there 
is a part time clerical assistant to the project, a 
consultant paediatrician, and part time ancillary 
workers who provide additional help in areas such as 
child care, adult literacy, cooking, and hairdressing. 
The money also provides the rent for the local 
community centre, where the families attend for up 
to three mornings a week, and for the running of the 
Family Centre office. 


Who attends? 


Thirty five families were referred in the first year, 
mainly by health visitors (14), social workers (nine), 
and day nurseries (seven). At the time of referral a 
prospective key worker is assigned from the four full 
time team members to discuss the referral; visit the 
family at home; and if the family, referring person, 
and team all agree, invite them to attend the Centre. 
As a result of the referrals 14 families consisting of 
14 mothers, one aunt, seven fathers, and 26 children 
aged under 5 years attended in the first year. The 
number of days attended varied from five to 115. 

The characteristics of the adults and children in 
the families are listed in the Table. Particularly 
striking is the pattern of special education, criminal 
offences, and being taken into local authority care 
exhibited by the parents, with similar events begin- 
ning to occur to their children. 


Who dropped out or failed to attend? 


The establishment of a regular pattern of attendance 
is in itself a major objective to be achieved. The 
history of many of the families referred includes a 
pattern of long term non-attendance at schools, 
hospital clinics, and other agencies. The commit- 
ment and motivation of the referring worker to 
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Table Characteristics of the families at the time 
of referral (n=14) 


Characteristics Number 
PARENTS i a 
Education 

Literacy problems 14 

Received special education 9 
Criminal 

Court appearances 13 
Finance 
~ Receiving supplementary benefit I4 

Fuel disconnection 8 
Medical 

Psychiatrie problems 7 
Social 

In care as a child 11 

Older children in long term care 2 

History of homelesmess 7 
CHILDREN 26 
Education 

Developmental delay 4 
Medical 

History of hospital admissions 5 
Social 

Day nursery placement 9 

Care i 9 

Non-accidental injury register 4 


provide support and encouragement during the 
initial stages is essential. It may take several patient 
and, at times, frustrating months before new habits 
of attendance can be achieved. Close cooperation 
between the team and the referring worker is 
necessary during this period to prevent failure too 
early on. 

This does not explain all the non-attendance. It is 
common for several ‘referrals to be made simul- 
taneously for the same family, and for alternatives 
to be felt more suitable. Eor others the distance is 
too great for easy access: The situation may change 
dramatically during the referral period, for example 
by a prison sentence or by children being taken into 
care after non-accidental injury. On the positive 
side, if the parents find work they will also be unable 
to attend. 

A third of our non-attenders were classified as 
‘not motivated’. This may reflect mistrust resulting 
from previous repeated disappointment at what 
agencies can provide. Because the centre is largely 
orientated towards those with low degrees of per- 
sonal skills, those who function considerably above 
this level-may feel after brief contact that the centre 
is ‘not for them’, For some the will was not present 
to do what the professionals felt was needed. 


What happens? 


The Centre is open Monday, Tuesday, and Wednes- 
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day from 9.30 am to 1.30 pm. Parents and children 
attend, and each family has an individual pro- 
gramme of activities and attendance worked out 
with their key worker. Outside this timetable the 
team deals with referrals, home visits, reviews, and 
discussions with other agencies and the families in 
implementing what they have acquired from the 
Centre, for example taking the child to the clinic or 
carrying out some of the activities on the Ope 
University ‘First Years of Life’ course. i 


Adults 


Daily rota. A rota is organised by the families to 
cover necessary daily tasks such as cleaning tables, 
washing up, and serving food. The team and families 
participate in the rota duties. These duties enable 
basic skills to be acquired, they teach responsibility 
in carrying them out, and they provide an appropri- 
ate model and also informal counselling opportuni- 
ties between parents and team members. 


Family centre meetings 


At meetings the general programme of the Centre, 
the problems that arise, and future activities such as 
outings, jumble sales, and other fund raising or fund 
consuming projects are discussed. The meetings are 
chaired by one of the parents and another takes 
minutes. The meetings encourage confidence and 
active participation of parents in decision making. 


Groups 


A variety of groups for parents is held in the Centre. 
They vary depending on the needs and the requests 
of the families attending. Groups have included 
health education; budgeting; adult literacy; the 
Open University ‘First Years of Life’ course; and 
the importance of play, family life, bereavement, 
and cooking. 

The focus of work in each of the groups is on 
decision making, self help, and personal responsibil- 
ity as well as the acquisition of knowledge and 
skills. 


Reviews 


Reviews on each family are held every six weeks. 
The families themselves attend and help plan the 
agenda and decide who is to come. They receive a 
copy of the minutes of the review. This is written by 
the key worker and contains a summary of the 
progress made and future recommendations. ` 


Meals 


Meals were originally provided in the Centre by 
‘Meals on wheels’ and later cooked on the premises 
in a small kitchen. Parents help in the preparation 
and serving of the meals, which are excellent. They 
are not free and the parents are expected to pay. 
Preparation of meals provides a model for cheap, 
nutritious, and appetising eating as well as for 
planning (for example buying ingredients in re- 
quired quantities). Eating a meal with a large 
number of small children is always challenging and 
can be a source of stress or, we hope, satisfaction. 


Hairdresser 


The hairdresser provides her services cheaply, but 
again not free. We feel that improvement in general 
appearance is one step towards improvement in self 
image. 


Children 


The Centre is well equipped with play materials for 
the preschool child. Some are bought, some are 
second hand, and some are made by the parents at 
the Centre. The parents are responsible for the care 
and safety of their children in the Centre, except 
during group activities when other parents, team 
members, or ancillaries will take over. In the Centre 
we will discuss problems in child development and 
behaviour and encourage appropriate play activities 
and use of community resources for the children. 


The team 


The team process is central to the work of a family 
centre. Through its weekly meetings the team has 
developed a framework of mutual support and 
collective action. Common goals and working prac- 
tices needed to be derived, and issues such as 
leadership and professional boundaries needed to be 
discussed. Although the team is autonomous in day 
to day matters, there is also a responsibility to 
individual managers in each discipline. These man- 
agers collectively form the Family Centre Steering 
Group and represent the interests of the health 
authority and social services department. They meet 
quarterly with the team as a group. 


Discussion 


The characteristics of the families attending the 
Centre follow clesely those described by others— 
Philp,' Tonge et al, and Wedge et al.* Their titles 
Families Without Hope and Born To Fail? suggest an 


A service for problem families 889 
inevitably poor outcome or an ineffectiveness of 
services. Rutter’s Cycles of Disadvantage? again 
highlights the likelihood that problems continue 
from one generation to the next. 

Family centres are not new but are fairly recent 
history. The models previously described, for 
example by Phelan, differ from ours in that they 
contain only one professional discipline. 

What can reasonably be expected from our 
Family Centre? It would be unrealistic to expect, 
bearing in mind the depth of deprivation of many of 
the families, that any dramatic transformations 
would occur. The medical model of ‘cure’ is an 
inappropriate one. Perhaps we can alter the balance 
towards self help sufficiently to keep some children 
out of care, some out of hospital, some out of special 
education, and to enable others to function more 
independently and harmoniously. The cost of the 
project represents the same total as placing five 
children in care for one year. Family 2 in the 
appendix illustrates the type of financial benefit that 
might result from our approach. 

Viewed pessimistically the effects of generations 
of deprivation combined with low general ability are 
going to need several more generations to remedy, 
and perhaps the input of a few new genes too. 

Professional services may provide networks that 
support and help the family. They may also form 
webs that only place greater stress on the family by 
making unrealistic demands. Many agencies may 
become involved and be seen by the family as a form 
of persecution rather than help. The Family Centre 
has not eliminated this problem, but has brought it 
into focus. 

Through the Family Centre we would hope that 
families can recognise their strengths and limitations 
and function as well as possible within these limita- 
tions using existing services more effectively. 


Appendix 


Case histories of two families who attended the 
Centre 


Family 1. This family comprised mother, father, and 
two children aged 3 and 1 years. Three older 
children were in the care of the local authority. They 
were referred by the day nursery because of concern 
about ‘general care’ and ‘home management’. The 
family attended for 80 days over a nine month 
period during which time the parents separated. 
Although the parents have separated again after a 
reconciliation, they are working together to provide 
a stable environment for the two children. The 
father is far more confident and is now regularly 
employed after a year at college. The mother has 
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developed greater confidence in herself and is 
looking after her children. She has recently become 
involved in setting up a mother and toddler group in 
her neighbourhood. Concern for the family has 
diminished considerably. 


Family 2. This family comprised father (in part time 
employment), mother, and five children aged 11 
years, 9 years, 3 years, 2 years, and | month. They 
were referred by the social services department 
during mother’s last pregnancy because of her 
depression, isolation, and a general deterioration in 
standards of child care to the extent that care 
proceedings were being considered. The mother and 
her two youngest children attended for a total of 106 
days. A very low level of self esteem and confidence 
seemed to be important factors in the mother’s 
inability to cope. This was evident at the Family 
Centre both in her performance of simple tasks and 
in her choice of groups for example ‘How I look and 
how I feel’. 

Very little change was noticed in the mother’s 
appearance nor did she manage to apply the cookery 
techniques learnt at the Family Centre in the home, 
but over a period of time there were new develop- 


ments at home—new furniture, a hoover, and an 
iron were purchased. The referring agency became 
sufficiently satisfied that the family could function at 
an ‘adequate level’ and care proceedings ceased to 
be a consideration. Mother decided that she could 
use the time spent at the Family Centre more 
productively at home and in her neighbourhood. 


I thank all the Family Centre team workers and steering group 
members whose initiative and ideas this paper represents, and Miss 
Lorraine Elliott for patiently typing the manuscript. 
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Correspondence 


Rectal examination in appendicitis 


Sir, 

I read with interest the article on rectal examination in 
appendicitis,' but feel that the conclusions are invalid and 
cannot go unchallenged. 

The fact that 80 + 121, that is 201 of 328 children 
examined (61-5%) experienced severe or minor discomfort 
casts serious doubt on the competence of the operators 
performing the rectal examinations. In my experience, I 
find that even consultant physicians and surgeons have no 
idea about how to perform a rectal examination on a child. 
When I see a crying child on the end of someone's finger, I 
blame the operator and not the child. 

Successful rectal examinations can be performed on 
most children if the operator takes time and care. The most 
important part of the examination is never to insert the 
finger. The patient should always be asked to strain down 
on the finger, no matter how long this takes to achieve. 
During the examination the child is reassured and talked to 
in words he understands. In most instances no restraint is 
needed or necessary. 

Sixty one of 103 examinations in acute appendicitis were 
positive.’ The position of the appendix is not stated. A 
retrocaecal appendix for instance, which would be ex- 
pected in approximately a third of cases, may not give rise 
to rectal tenderness. 

A correctly performed rectal examination must remain 
as a valuable and important examination in the assessment 
of acute abdominal pain, and I think the conclusions drawn 
in the report are invalid. 
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Drs Dickson and MacKinlay comment: 


We thank Mr Freeman for his comments on our paper' but 
do not agree that they cast doubt on our conclusions. 

We are naturally always careful with regard to our 
technique of rectal examination, but in our experience 
even the most cooperative child still suffers some discom- 
fort from the procedure. Furthermore, many children have 
great difficulty in following instructions and relaxing 
completely, probably in view of the impending intrusion, 
no matter how much time and care is taken. Experience 
with adults confirms that the procedure performed even in 
patients who understand its requirement, produces con- 


siderable unpleasantness. It may be of interest that when 
our report was presented to meetings of paediatric 
surgeons before submission for publication, the general 
feeling was that the responses of our group of children to 
rectal examination were less severe than most. 

We agree that retrocaecal appendicitis may not give rise 
to rectal tenderness, and this probably partly accounts for 
only 60% of our rectal examinations being positive. We 
fail, however, to see the point of this comment in relation 
to the main conclusion of our report, which is that acute 
appendicitis may be diagnosed without rectal examination 
in the vast majority of children on the basis of history and 
general examination. As stated in the paper, we regard 
rectal examination to be mandatory in all children present- 
ing with an acute abdomen who do not have a clear 
diagnosis of acute appendicitis on abdominal assessment. 


Ceftazidime in neonatal infections 


Sir, 

Having used ceftazidime monotherapy for the blind 
treatment of neonatal sepsis for the past two years,' ~ we 
read the paper by Low et al’ with interest. From our 
experience of treating more than 400 babies, 30 of whom 
had bacteraemia, we cannot agree with the authors’ 
conclusions that ceftazidime has only a theoretical role for 
neonatal use, or that it cannot be recommended as 
monotherapy before the results of bacteriological cultures 
are known. The five cases reported where treatment was 
considered to have been unsuccessful and upon which Low 
et al based their conclusions, raise serious questions. The 
patient with fatal Escherichia coli meningitis who failed to 
respond to ceftazidime had not responded to previous 
treatment with gentamicin or chloramphenicol. As the 
authors point out, neonatal meningitis has a mortality of 35 
to 50% no matter what antibiotic is used. In one of the two 
cases of group B streptococcal sepsis where ceftazidime 
was thought to have failed, treatment was delayed because 
of an earlier diagnosis of hyaline membrane disease. Many 
units would consider penicillin plus gentamicin more 
appropriate once infection with group B streptococci had 
been confirmed. It also seems unduly harsh to consider as a 
ceftazidime failure the baby with Enterobacter cloacae/ 
enterococcal bacteraemia who, having been previously 
treated unsuccessfully with penicillin and gentamicin, died 
with 24 hours of starting ceftazidime. Finally, the activity 
of ceftazidime against staphylococci is known to be 
unremarkable and initial treatment with this antibiotic 
could only have been expected to hold the case of 
Staphylococcus aureus bacteraemia until specific treatment 
could be introduced. High ceftazidime concentrations were 
reported in four of five samples of cerebrospinal fluid but 
no mention was made of contamination with blood, small 
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amounts of which- would have given highly misleading 
results. 

No antibiotic regimen currently available provides total 
cover against the wide range of neonatal pathogens, 
although in our experience ceftazidime has distinct advan- 
tages over the alternatives bearing in mind that among our 
patients four of 30 bacteriaemia were due to pseudo- 
monas. Colonisation with faecal streptococci occurs, and if 
ceftazidime treatment is to continue for more than five 
days it is our practice to add ampicillin to the prescription. 

To condemn its use in neonates because it failed to clear 
infections that had previously not responded to treatment 
with other antibiotics, or where initiation of treatment had 
been delayed, is to apply quite unrealistic demands on any 
antibiotic. If treatment is started promptly ceftazidime is a 
very appropriate antibiotic for the initial blind treatment of 
neonatal sepsis. 


J pE Louvois AND A B MULHALL 


Queen Charlotte’s Maternity Hospital, 
London W6 0XG 


-= Dr Low and co-workers comment: 


Drs de Louvois and Mulhall’s wide experience using 


ceftazidime will be useful, when published, in improving ` 


the evaluation of this antibiotic. 

Reasons for ceftazidime’s ineffectiveness against the 
case of Escherichia coli meningitis and one of the cases of 
group B streptococcal sepsis were acknowledged in our 
paper. Without going into great details about the case of 
Enterobacter cloacae/enterococcal infection, this was not a 
matter of penicillin and gentamicin failing—-this course of 
antibiotics had been stopped as the baby was well. He then 
became unwell with organisms resistant to ceftazidime. 

The point about cerebrospinal fluid being contaminated 
with blood is well taken. There was some blood in the 
samples from cases 2, 11, 12, 35, and 42 and these results 
may be falsely high. 

We find it inconsistent to state that ceftazidime is 
inappropriate for confirmed cases of group B streptococcal 
and Staphylococcus aureus infection, two of the com- 
monest neonatal pathogens, while at the same time 
advocating its use for initial blind treatment. McCracken 
has recently written that most group B streptococcal 
meningitis is sterilised within 24 hours using ampicillin and 
gentamicin.* Unless this can be stated confidently about 
ceftazidime, surely there must be reservations about its 


usage. 
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Toxic shock syndrome 

Sir, 

We read with interest the recent description of toxic shock 
syndrome by Buchdahl et al.' We have recently seen a 
case, also within the London area, which fulfils the 
diagnostic criteria, and which confirms the potentially 
lethal nature of the condition. A previously well 3 year old 


: boy of Indian origin was admitted to hospital comatose, 


after a convulsion. There was a two day history of pyrexia, 
diarrhoea, and vomiting. On examination he was unre- 
sponsive to all stimuli. Rectal temperature was 42°C. 
There was an erythematous-purpuric rash on the legs, 
which subsequently spread to the trunk and arms. He was 
severely shocked, with a systolic blood pressure of 60 mm 
Hg and poor peripheral perfusion. Biochemical abnormali- 
ties included severe metabolic acidosis, hyponatraemia, 
hypocalcaemia, and raised blood urea (9 mmol/l) and 
transaminases. He was anaemic (haemoglobin 7 gm/dl) 
and thrombocytopenic (platelet count 47x10°/l). The 
prothrombin and thrombin times were prolonged and 
fibrin degradation products were raised, indicating dis- 
seminated intravascular coagulation. Despite instituting all 
the intensive support measures outlined by Buchdahl et al, 
and the administration of intravenous penicillin, chloram- 
phenicol, and cefuroxime, he died within 12 hours of 
admission. Staphylococcus aureus, sensitive to chloram- 
phenicol and cefuroxime, was subsequently isolated from 
blood cultures. 

In severe cases of toxic shock syndrome it may be 
difficult to distinguish the effects of toxin production from 
those of overwhelming septicaemia, and antibiotics should 
be given in addition to supportive measures. In young 
children meningococcaemia is the commonest cause of 
fulminant illness with a purpuric rash, and appropriate 
antibiotics are given before the availability of culture 
reports. Should further reports confirm the impression of 
an increasing incidence of toxic shock syndrome in 
children, perhaps antistaphylococcal treatment should also 
be considered in these circumstances. 
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Dress. of infants in health and illness 
Sir, | 

I read with interest the paper by Eiser et al.' While 
working in Leicester I carried out a small survey with local 
health visitors to find out how infants were dressed and 


wrapped for sleeping and how mothers adjusted clothing 
and wrapping if the infant was ill. An unselected group of 


74 mothers with mfants of 6 months or less were 
questioned. Details of our findings are summarised below. 

This summary was also prompted by the reported links 
between overheating and illness (including febrile convul- 
sions) and death. 

It confirms the findings of Eiser et al that most infants 
sleep in babygros made of synthetic material rather than 
the traditional nightie. The amount of clothing or wrap- 
ping, or both, was not related to prematurity or previous 
illness in the infants. The most ‘dressed’ infant was a well 
term baby who slept in vest, babygro, mittens, boots, and 
fleecy sleeping bag. The 17% of mothers of term infants 
and 42% of mothers of preterm infants who said they 
would increase their infants’ wrapping during illness, were 
likely to have been acting inappropriately. Even those who 


Table 1 Clothing and heating of infants 

cD 
Term infants Preterm infants 

ooa a aa —————— 

Number of infants 62 12 

Asian origin 3 2 

Mean postnatal age (weeks) 13 12 


Male: Female 31:31 11:1 


Number readmitted to 


hospital 2 (3%) 4 (33%) 

Clothing for sleeping Winter Summer Winter Summer 
(%) (%) (%) (%) 

Babygro 73 80 75 75 
Nightie 11 14 17 17 
Fleecy sleepsuit/ 

sleeping bag 16 0 17+ 0) 

babygro 

Heating in bedroom 
Central heating 70 75 
No heating 16 8 
Additional heaters 14 17 


aa a_a 
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Table 2 Changes in wrapping or clothing when 
infant is ill (%) 


No change 59 58 
Increase 17 42 
Decrease 3 8 


Oo Á 
(Overlap is due to mothers who said they would increase or decrease wrapping 
depending upon whether the infant felt hot or cold.) 


specified that they would alter response depending upon 
whether the infant felt hot or cold could well have been 
misled. Peripheral temperature is a poor guide to central 
temperature during illness. The high percentage of 
mothers of preterm infants who would have increased the 
infants’ wrapping in response to illness is particularly 
important in view of the preterm infants’ poor defences 
against overheating.” 

These results support the view that there is a need for 
further education of mothers of young infants. I would like 
to take this opportunity to thank all the health visitors in 
and around Leicester who kindly helped with the compila- 
tion of this survey. Health visitors are, of course, the most 
able health workers to assist paediatricians, GPs and 
mothers with education in this field. 
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Book reviews 


Crying and Babies. Helping Families Cope. 
By J Kirkland. Pp 212: £16-95 hardback, 
£8-95 paperback. Croom Helm, 1985. 


This book will be of use to all professionals 
who are consulted by parents for advice 
regarding ‘crying babies’ as distinct from 
‘babies who cry’. The author has worked 
with CRYSOS (clinics for people with 
crying babies) and cry-study students in 
New Zealand, Canada, and England. He is 
fully aware of recent published reports, 
research, and methods apart from the 
current British paediatric practice of no 
longer prescribing Merbentyl. 

Apparently 10% of families are unduly 
stressed by their crying babies—it is not 
only the amount of baby’s crying but also 
the parents’ tolerance level which has to be 
considered. If counselling is inappropriate, 
maternal depression and child abuse may 
occur. The author discusses typical prob- 
lems. Parental expectations and attitudes 
are explored, various plans and strategies 
are suggested. There are useful sections 
on nutrition, chronic and acute medi- 
cal health, dummies/pacifiers, swaddling, 
carrying, and rocking. Comprehensive 
guidelines are given for compiling case 
notes, and it is suggested an open records 
system is adopted, where parents are given 
a copy of their records to gain their 
involvement. Kirkland suggests compiling 
a family tree to include patterns of be- 
haviour, allergies and intolerances, which 
may help to recognise familial trends and 
possibly relieve guilt in the current 
situation. 

Comprehensive forms are illustrated and 
permission is given for their replication: a 
diary for parents to record crying, sleeping, 
and feeding patterns at 15 minute intervals, 





and infant profile forms indicating types of 


crying and the activities when the crying 
occurs, 

The central nervous system and develop- 
mental stages are very adequately covered. 
which would be unnecessary for profes- 
sionals using the book, but useful for 
parents. Suggestions for creating a basic 
library and a comprehensive reference 
section help to make this a useful book. 


JEAN POWELL 


An Atlas of Characteristic Syndromes. A 
Visual Aid to Diagnosis. By H R Wiede- 
mann, K R Gross, H Dibbern. Pp 413: 
£30-00 hardback. Wolfe Medical Publica- 
tions, 1985. 


This book is subtitled ʻA Visual Aid to 
Diagnosis’ and covers some of the ground 
familiar to English language readers in 
D W Smith’s Recognizable Patterns of 
Human Malformation. Unlike Smith's 
book, Characteristic Syndromes is limited 
to ‘blickdiagnosen’ and contains only 
photographs and a brief clinical account of 
each condition. The reader may find the 
resulting photographic confrontation with 
204 groups of visibly abnormal children 
disturbing. 

In their brief introduction the authors 
State that they have neither followed the 
strict definition of a syndrome nor limited 
themselves to a sharply delineated category 
of syndromes. Criteria for the inclusion of 
syndromes are curious. Four autosomal 
and three sex chromosomal abnormalities 
are shown. (The 1982 version of Smith lists 
eight trisomies and six sex chromosome 


abnormalities). X-linked hypophospha- 
taemic rickets is shown, but no other 
rickets syndrome. Von Gierke and 


acrodermatitis enteropathica are included 
but di George and fragile X, which both 
have photographic features, are not. By 
contrast there are several single case re- 
ports, such as ‘a further microcephaly— 
small stature—retardation syndrome’ 
accompanied by nine photographs of the 
same child at apparently the same age but 
without references. All paediatricians have 
patients with specific abnormalities who do 
not fit recognised syndrome patterns. 
Should such individuals be placed in a book 
of this kind? I think not. 

Those working with sick children need 
access to a reference text on syndromes. 
Such a text helps diagnosis by presenting 
established and well referenced combina- 
tions of abnormalities. Yet it must do more 
than just add to the oddities that can be 
memorised for exams and dragged out in 
pursuit of paediatric oneupmanship. Parts 
of this book fail in that respect. Regret- 
tably Characteristic Syndromes would not 
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be my first choice for a visual aid 
diagnosis. 


E M E POSK 


Continuous Ambulatory Peritoneal Dialy 
in Children. Edited by R N Fir 
K Scharer, O Mehls. Pp 220: DM € 
Springer-Verlag, 1985. 


Continuous ambulatory peritoneal dialy 
(CAPD) was first used in adult patients 
1976 but it was not until 1980 that it w 
used to treat children with end stage rer 
failure. It is a technique that is now wide 
used for children of all ages and preferr 
by many. In the United Kingdom almc 
half of all children with end stage rer 
failure are being treated with CAPD. 
reached maturity in 1984 when the Fim 
International Symposium on CAPD 
children was held, to provide a foru 
where specific problems could be d 
cussed. The book contains the contributio 
of that symposium. 

There is something here for all taste 
whether it is the cellular biochemistry 
uraemia or the social implications 
CAPD. The papers discussing the pro 
lems of peritonitis and the pharmacoki 
etics of various antibodies are most helpft 
Those discussing the cellular abnormaliti« 
in uraemia and the management of ve: 
small infants are thought provoking. T 
evitably the problems of growth are studie 
extensively. 

The increasing trend to publish tł 
proceedings of scientific meetings in th 
way may reflect the reluctance of th 
journals to publish abstracts of meeting 
but it does allow a more complete paper t 
be enjoyed and the figures and illustratior 
are most helpful. A final discussion of th 
papers by the other symposium partic 
pants is always useful and often entertaif 
ing and if this had been included it wout 
have added to my enjoyment. Neverthe 
less, it is a book which all paediatri 
nephrologists will find valuable. 


J T BROCKLEBAN 


igenital Metabolic Diseases. Diagnosis 
Treatment. (Clinical Paediatric Series 
2) Edited by R A Wapnir. Pp 448: 
‘00 hardback. Marcel Dekker, 1985. 


> stated purpose of this series is ‘to 
tinuously update the knowledge of the 
cticing physician’. This volume is the 
ynd in the series and is on inborn errors 
netabolism. It is the proceedings of an 
‘rmational conference of invited speak- 
(all but one from the USA) which, by 
uction, I think was held in 1983. The 
ik consists of 23 chapters in eight 
tions; the heritage of Sir Archibald 
rrod, new approaches to the diagnosis 
| treatment of genetic disease (about 
A), problems of screening for inborn 
ors, disorders of aminoacid metabolism, 
>ases of energy metabolism, problems 
abnormal storage diseases, inherited 
yrders of membrane transport and re- 
tors, and inborn errors of purine meta- 
ism and urea synthesis. 

Aost of the chapters are either summar- 
of the work of the author in that field or 
xinal papers rather than more general 
iews. Much of the work presented is 
chemical, some very detailed although 
1e of the chapters are more clinical such 
the paper on how long to continue the 
t in phenylketonuria. The book is not 
nprehensive, however, and many sub- 
ts of current interest are covered only 
2fly or omitted altogether. 

found some of the English grim, for 
imple, ‘metabolic dishomeostasis is the 


harbinger of incipient disease’ as well as 
the split infinitive with which the book 
starts (vide supra). It will be apparent that 
it cannot be recommended for the general 
paediatrician to learn about recent ad- 
vances in this field. The subtitle is quite 
misleading. For the specialist there are 
several interesting papers such as the one 
on the enzymology of more than 440 cases 
of glycogen storage disease studied in one 
laboratory. The book is very expensive, 
however, so copies will remain elusive even 
in libraries. 


J V LEONARD 


Born Too Early. Special Care for Your 
Preterm Baby. By M Redshaw, R Rivers, 
D Rosenblatt. Pp 265: £6-95 paperback, 
£12-00 hardback. Oxford University Press, 
1985. 


This book sets out to educate and inform 
parents of preterm infants on the various 
problems likely to be experienced by their 
infants and themselves during the first 
anxious weeks of life and the following 
postneonatal period. In this aim it suc- 
ceeds; often to the point of overwhelming 
the lay reader with information. 

There are chapters which discuss in 
depth the causes and management of pre- 
term delivery: the medical and nursing care 
required by these infants, and the rationale 
of intensive care. The chapters discussing 
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the psychological needs of preterm infants 
and their families and those problems of 
the early months following discharge are 
especially valuable. Most parents will find 
helpful the frank, yet encouraging informa- 
tion on the future prospects for these 
initially disadvantaged infants. The book 
also contains chapters written with great 
tact and sympathy on the distressing sub- 
ject of infant death, and plans for future 
pregnancies. 

Overall, the book contains a wealth of 
information and valuable further reading 
and support group information. There is 
also a helpful glossary of medical terms. 
All of this information is compressed into 
250 pages of clearly written text which is 
well laid out and illustrated, both by 
photograph and line drawings. 

I fear that there will be few parents who 
will find time to work their way through 
such a fund of information at the stressful 
time of the birth of their preterm infant. 

I have no doubt that those who do make 
the effort will find the experience most 
valuable, but they will need to be highly 
motivated and intelligent. I have no doubt 
that every special care baby unit and 
neonatal intensive care unit should have 
several copies of this book available for the 
use of staff members, as well as for loan to 
enquiring parents. Overall it provides a 
balanced view of the management of pre- 
term infants and their problems, and I 
would have no hesitation in recommending 
it to selected parents. 

T L TURNER 


Archives of Disease in Childhood, 1985, 60, 896 


British paediatrics 


Warnock Committee 


The British Paediatric Association (BPA) has re- 
cently produced its response to the report of the 
Committee of Inquiry into Human Fertilisation and 
Embryology, chaired by Dame Mary Warnock. The 
Association welcomes the report but since there are 
differing opinions within its membership concerning 
the morality of artificial human fertilisation and 
allied techniques its comments on the report are 
restricted to matters on which it can give expert 
advice. 

The BPA supports the proposal that a statutory 
licensing authority be established to regulate re- 
search and infertility services and considers that the 
membership of this body should include a paediatri- 
cian. ` 

Some BPA members believe that all research on 
the embryo is unethical and should be illegal. Others 
agree that embryos should not be created for the 
purpose of research but believe that so called ‘spare’ 
embryos should, with appropriate safeguards, be 
used for research into the causes of congenital 
defects. They feel that a statutory limitation of 
research to 14 days after fertilisation might be 
unduly restrictive and advocate instead application 
to the licensing authority. Research on embryonic 
tissue as opposed to the whole embryo was not 
considered by the Warnock Committee but in the 
opinion of the BPA raises few, if any, ethical 
objections. 

The committee recommends that the licensing 
authority should consider the need for registration 
and follow up of children born as a result of the new 


techniques of fertilisation. The BPA supports this 
recommendation and considers it could be im- 
plemented on a strictly confidential basis and 
without making direct contact with the children or 
their families. Families must, however, have the 
night to opt out of the registration process. 


The BPA agrees that children born from donated 


„sperms or ova should have the right of access to the 


anonymous donor’s ethnic origin and genetic health 
and that the donor should have no parental rights or 
duties in relation to the child. 


Although it approves the recommendation that it 
should be accepted. practice to offer donated 
gametes and embryos to those at risk of transmitting 
hereditary disorders, the BPA is concerned that this 
might encourage in parents an unrealistic expecta- 
tion of perfect offspring. 

‘Other recommendations approved by the BPA 
are funding for the collection of statistics, the 
establishment of specialist infertility clinics, and the 
need for a child born after artificial insemination by 
donor (AID) to be treated in law as the legitimate 
child of the mother and her husband, who should be 
registered as the father. 


The BPA finally makes the plea for a greater 
consideration than was shown by the Warnock 
Committee for the emotional well being of children 
born as a result of modem techniques. The pro- 
vision of children for childless couples should not 
preclude the provision, as is the case with adoption, 
of suitable parents for the child. 
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“Truly, birth marks not a beginning but a stage in life’s journey” 
J. W. Ballantyne (1902) Manual of Antenatal Pathology and Hygiene W. Green and Son, Edinburgh 
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Annotations 


Chorion villus biopsy 


The standard method for obtaining fetal tissue is by 
means of amniocentesis. Amniocentesis is usually 
performed at about the 16th week of gestation 
because the ratio of viable to non-viable cells is 
inadequate before this time, and culture requires 
another three to four weeks. The typical patient 
will therefore be in the middle of the second 
trimester before the result is available. The other 
classic techniques for obtaining fetal tissue, such as 
fetoscopic or ultrasound directed fetal blood sam- 
pling, liver biopsy. and skin biopsy, are also carried 
out in the middle of the second trimester. By this 
time, the mother will be visibly pregnant and aware 
of her baby’s movements. Termination of preg- 
nancy, if it is required, is not only more dangerous 
amd painful, but is associated with much more severe 
emotional problems than first trimester termination. 
It is not surprising, therefore, that chorion biopsy, 
which can provide a definitive diagnosis at 10 weeks 
of gestation, has attracted immense attention from 
both within and outside the medical profession. The 
possibility of harvesting chorionic tissue has been 
known for two decades, but current interest was 
generated by a simple technique of transcervical 
villus aspiration developed in the Tietung hospital of 
an iron and steel company in mainland China.! This 
technique was not ultrasound guided, and the 
authors (whose names are not mentioned, in keep- 
ing with the egalitarian principles of their country) 
claimed a very high success rate and an abortion rate 
of only 5% of continuing pregnancies. The next 
report of transcervical villus aspiration technique 
comes from the Soviet Union by Kazy, and 
subsequently the technique was introduced to the 
west by Mr Frank Loeffler, a consultant at St Mary’s 
Hospital in London. This technique was initially 
carried out without ultrasound control but it was 
soon found that this was necessary for clinical use 
and all serious investigators throughout the world 
now use an ultraseund directed technique. Over the 
past two and a half years, since the first report in the 
west from St Mary’s Hospital, the technique has 
been applied widely in Britain, Italy, Scandinavia, 
Denmark, the Netherlands, France, and the United 
States. A central registry has been formed in 
Philadelphia and over 4000 cases have been re- 


ported to this source. The most recent refinement of 


this technique has been the development of a 
transabdominal method for obtaining chorionic 
villus tissue.*> 


Timing of chorion villus biopsy 


Most workers feel that it is undesirable to perform a 
chorion villus biopsy before eight weeks of gestation 
because the chorion frondosum ts not clearly iden- 
tifiable before this. It is widely regarded that the 
optimal time for transcervical chorion villus biopsy 
is between eight and 11 weeks of gestation. The 
transabdominal technique may, however, be carried 
out beyond this time. 


Technique of transcervical chorion villus biopsy 


Current techniques for transcervical chorion biopsy 
may be grouped into those dependent on hysteros- 
copy and biopsy forceps and the more widely used 
techniques of aspiration through a malleable can- 
nula. The placental site is identified by means of the 
ultrasound machine, with the operator's fingers in 
the vagina so that the exact relation to the cervix can 
be ascertained. If a cannula is to be used it is bent 
into the appropriate shape and inserted through the 
cervix and guided into the chorion fondosum. The 
aspiration is normally taken about half way between 
the edge of the forming placenta and the umbilical 
insertion and the aspirate is immediately examined 
in theatre.° 


Technique of transabdominal chorion biopsy 


The fundus of the pregnant uterus comes to lie 
against the abdominal wall after about nine weeks of 
gestation. The uterus can therefore be reached 
through the abdominal wall at this point without 
transversing the bladder or bowel. This route 
provides access to both the anterior and posterior 
walls of the placenta, but, in order to reach the latter 
without penetrating the amniotic cavity, an empty 
bladder is required. (In very rare cases, usually 
involving grand multiparous patients, the uterus 
may not be sufficiently anteverted at this stage of 
pregnancy and we have developed a perurethral, 
transvesical technique for this situation). An 18 G 
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stillete pointed needle is inserted through the 
abdominal and uterine walls to reach the placental 
edge. This provides a conduit for a thinner 20 G 
needle which is inserted to a point midway between 
the placental edge and the umbilical cord insertion. 
It is from here that villi are aspirated and, if the first 
attempt is unsuccessful (which is rarely the case), 
the outer. needle can again serve to guide the 
aspirating needle to the correct position. In this way, 
the need for multiple insertions through the uterine 
wall is obviated. 


Analysis of chorion villus tissue 


The most frequent indication for chorion villus 
sampling is for karyotyping, but gene probe analy- 
sis, for which chorion tissue is particularly suitable, 
is a rapidly growing indication. Admittedly this 
technique can be applied to cultured amniotic fluid 
cells which provide just enough DNA for the 
technique; however, the large number of cells in 
chorionic villi provide sufficient DNA for direct 
processing without the need for culture. Enzyme 
analysis for a number of inborn errors of metabolism 
can also be carried out on chorion. 

Samples may be prepared for cytogenetic analysis 
in one of two ways. The first is conventional culture. 
For this villi must be cut into very thin slices to 
expose mesenchymal cores.’ Fibroblasts from this 
area proliferate under culture conditions and pro- 
vide suitable chromosomes for analysis. 

The so called direct preparation chromosome 
analysis relies on the fact that a large number of cells 
in the chorion fondosum will be in the process of 
division at any one time. These cells are therefore 
more amenable to analysis without culture. One 
advantage of direct preparation is that the result is 
available to the patient within hours. An even 
greater advantage is that this method effectively 
eliminates concern over the possibility of maternal 
contamination. The main disadvantage of the direct 
method is that the chromosomes are usually not as 
elongated and clearly separated as those obtained 
from cultured cells and impeccable banding 1s 
therefore more difficult to achieve. Most labora- 
tories therefore rely on direct preparation to provide 
a rapid answer regarding fetal sex or aneuploidy and 
‘culture to provide information about minor dele- 
tions and rearrangements. A theoretical concern has 
been the possibility that the chromosomal constitu- 
tion of the trophoblast may not reflect that of the 
fetus itself. The formation of a mosaic in the early 
embryo may result in a normal cell line in the 
embryonic disc with the cells containing the abnor- 
mal chromosome complement confined to the 
trophoblast. It is interesting to note, therefore, that 


a number of cases have now been described where 
trisomy of chromosome 16 was detected on chorion 
biopsy. This is a lethal malformation if present in the 
embryo and subsequent amniocentesis in these cases 
has, not surprisingly, shown that the fetus itself was 
unaffected. The trophoblast can apparently function 
normally in the presence of this trisomy. 

About 15 or 20 mg of chorionic tissue is required 
to extract sufficient DNA (approximately 20 ug) to 
perform gene probe diagnosis. This methodology 
has, to date, been most widely used for the diagnosis 
of haemoglobinopathies.? Gene probes, however, 
are available for a number of other conditions such 
as Duchenne muscular dystrophy,’ haemophilia, 
Christmas disease, Huntington’s chorea, ornithine 
carbamyl transferase deficiency, and many others. 
The technical details on which gene probe analysis 
depend are beyond the scope of this article. Here it 
is sufficient to point out that there are two kinds of 
gene probe diagnosis.!? 1! The first and easiest 
occurs when the gene is completely deleted (as in 
alpha thalassaemia) or the aberrant mutation re- 
moves a cutting site for the endonuclease enzyme 
which is used to chop DNA into many small 
fragments (this is the case in sickle cell anaemia). 
For most conditions, however, this kind of diagnosis 
is not possible and linkage studies, to the presence 
or absence of various endonuclease cutting sites in 
the DNA which separates genes, are required. 

A growing number of inborn errors of metabolism 
can now be diagnosed by means of enzyme assay on 
chorion tissue. Most of these belong to the lysosomal 
storage diseases. The analysis may be carried out on 
cultured ceils or directly from uncultured chorionic 


Safety of chorion villus biopsy 


The most striking feature of the Philadelphia regis- 
ter is the wide variation in reported abortion rates 
for transcervical chorion biopsy, with figures varying 
from 3% to 30%. The half dozen European and 
American centres with the greatest experience 
report an abortion rate of approximately 4-5%. The 
background abortion rate at this stage of pregnancy, 
given an intact fetus on ultrasound, is about 1-5%. 
The procedure related abortion rate in these emi- 
nent centres is therefore approximately 3%. Much 
higher abortion rates have been reported from 
British centres. Abortions follow two patterns. A 
proportion of the abortions occur within the first 
week of sampling and manifest with bleeding 
followed by abortion. A second and equally com- 
mon form of abortion occurs between one and five 
weeks after the procedure. The fetus grows initially 


- but this is followed by severe oligohydramnios, loss 


of the fetal heart and then abortion. The first 
pattern can be ascribed to mechanical disruption 
(subchorial haematoma) and this is rarely seen in 
units with considerable experience. The second 
pattern of abortion, however, is presumed to be due 
to infection, possibly of chronic form, with an 
organism such as listeria or chlamydia. In addition, 
four cases of septic shock (one requiring hys- 
terectomy) have followed transcervical chorion 
villus biopsy. Only two series of transabdominal 
chorion biopsy have been reported to date. These 
provide the lowest abortion rates yet reported. 
Transabdominal biopsy avoids the contaminated 
cervical area and this should greatly reduce the 
chances of infection. We know from experience with 
amniocentesis that the skin is bacteriologically 
sound. Many patients prefer this technique to the 
vaginal manipulation and lithotomy position which 
are necessary for transcervical biopsy. 


Future developments 


Ultrasound guided invasive techniques are having a 
major impact in many branches of medicine and 
transabdominal chorion biopsy may be regarded as 
an example of this trend. It will, however, be 
important to follow up children on whom this 
technique has been employed in order to detect any 
as yet unseen complications. The most important 
development in the future is likely to be the 
increasing use of gene probe technology which will 
allow the diagnosis of a very large number of 
inherited conditions. Further in the future the 
possibility of analysing trophoblast cells separated 
from maternal serum may be achieved. The de- 
velopment of a probe for the 21 chromosome and in 
situ hybridisation techniques may lead to a blood 
test for Down’s syndrome. The possibility of gene 
therapy in utero or in the early embryo should be 
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mentioned; however, our poor understanding of the 
regulation of gene control precludes any immediate 
development of this possibility. 
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Problems facing women who seek a career 


in paediatrics 


In 1980, 35% of doctors graduating in the United 
Kingdom and 56% of those choosing a paediatric 
career were women:' but 83% of consultant 
paediatricians are men.” The long training, involv- 
ing moves of post and place, presents particular 
problems for married women, and increasing com- 
petition, inflexible career structures, and financial 
restrictions contribute to their growing difficulties. 
Furthermore, medical school expansion continues 
despite medical unemployment, and about 50% of 
students are now female. 


Choice of career 


Unanticipated changes in domestic circumstances 
make career choice difficult for women. On begin- 
ning postgraduate training in paediatrics many are 
single, competing without disadvantage. Pressure to 
acquire qualifications, particularly the specifically 
paediatric part 2 examination for membership of the 
Royal College of Physicians, may lead to undesirably 
early specialisation. 

Those women marrying early in their training 
frequently opt out and those marrying later may feel 
committed to an extremely demanding course, diffi- 
cult to combine with domestic commitments. In 
addition, there is little informed guidance available 
concerning potential problems. 


Geographical problems 


Our postgraduate training system assumes ability to 
apply for posts at each grade, wherever these are 
available. Married women doctors may experience 
untimely moves because of their husbands’ career 
requirements. The number of posts appropriate in 
grade, time, and place are few, particularly outside 
London, and those not requiring rotation to a 
distant hospital are even fewer. Consequently, 
women doctors may suffer gaps in employment, 
uncertainty, and loss of confidence. Moves to small 
communities may make training unsatisfactory or 
impossible. Obviously for some couples the 
woman's career takes precedence. Some have to 
commute long distances and some may even live 
apart. 


Parenthood 


A few women achieve full time training despite 
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having children. Others consider sleep depletion, 
erratic diet, and exposure to acquired and congeni- 
tal infections to be unacceptable during pregnancy. 
Symptoms may be incompatible with on call com- 
mitments. Many women are unwilling to relinquish 
their children’s early care to nannies and few 
hospitals provide crèches. Most women are unwilling 
to delay childbearing until they become consultants. 


Stopping work, retainer schemes, and other options 


Women who stop work soon get out of touch and 
find that keeping abreast by reading is difficult with 
small children. The Doctors’ Retainer Scheme” * 
helps by allowing women to work as little as half a 
day per month, but regional waiting lists may occur 
and we need to know how easily training grades can 
be re-entered. Clinical assistant posts lack tenure 
and are not normally accreditable as part of post- 
graduate training, and clinical medical officer posts 
may become less frequently available with increas- 
ing incorporation into career structures. 


Part time training 


Health authorities may establish personal part time 
senior house officer and registrar posts, but these 
are limited by restricted funding, and if created, 
frequently prove unsatisfactory, particularly in pro- 
vision of experience in acute medicine.” Part time 
senior registrar training is organised by the 
DHSS.* * Short listed candidates compete at annual 
interviews for Central Manpower Committee 
approval, the number allowed being calculated from 
the success rates of applicants for full time posts. 
Hence part time posts should be neither easier nor 
harder to obtain than full time ones. 

Manpower approval, however, does not guaran- 
tee employment. Regional funding must be re- 
quested, educational approval obtained, a regional 
interview committee satisfied, and consultants 
found who will provide training. The process may 
be lengthy. Obtaining funding can be particularly 
difficult, varying among health regions. Manpower 
approval is normally lost if a post is not established 
within nine months, necessitating re-application. 
Although manpower approval moves with the 
holder, funding does not, so further negotiations for 
money, uncertainty, and difficulty in re-establishing 
work may ensue. Being supernumerary and therefore 


Problems facing women who seek a career in paediatrics 


‘non-essential’, these posts are jeopardised by 
financial restrictions. 

‘Domestic commitments’ considered to justify 
part time training are ill defined, and interpretation 
of this term varies from region to region. Geo- 
graphical immobility, though often preventing ac- 
quisition of full time posts, is not universally 
considered adequate justification without children. 
The posts tend to carry the image of ‘easy options’ of 
low status, occasionally with some justification. 
The quality of training, particularly in acute paediat- 
rics, may be inferior to that obtained by full time 
senior registrars.” 


New proposals 


A working party is currently considering (so far 
without concensus) incorporation of existing super- 
mumerary posts into regional senior registrar 
establishments.’ Each ‘whole time equivalent’ post 
could thereafter be used for either one full time or 
two part time trainees: presumably effectively a job 
sharing scheme. Unfortunately, suitable partners 
are rarely available. The British Medical Associa- 
tion’s job sharing register has so far successfully 
matched only one pair of doctors in any specialty, 
and employers would probably favour full time 
candidates. The potential for geographical mobility 
of the posts would presumably be lost. 

Do we not need to retain a supernumerary 
system, though making it centrally and reliably 
funded? Current ‘low status’ is probably attributable 
as much to past selection procedures and to failure 
of consultants to feel committed to part time 
training, as to supernumerary status per se. Doctors 
are already theoretically free to share posts. 


Training for what? 


Little is known of the outcome for part time senior 
registrars; still less for part time registrars and senior 
house officers and those in retainer schemes. Nine- 
teen paediatric part time senior registrars approved 
in 1974-1979 were contacted in 1981. Sixteen were 
still part time senior registrars and only one was a 
consultant. Later follow up may be more encourag- 
ing. The difficulty in obtaining a consultancy locally 
in a competitive field is obvious. Specialisation may 
be restricted by immobility, and many would not 
risk training for a specific post. 

Part time consultant posts are rarely available for 
those whose domestic commitments continue. 
Accredited trainees may be told they are over 
qualified for associate specialist posts, and in any 
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case financial restrictions limit their availability. 
Funding for part time training may be withdrawn 
soon after accreditation, possibly resulting in unem- 
ployment. 


Conclusion 


Paediatric careers are frequently prohibitively diffi- 
cult for married women, especially those with 
children, though their personal experience should 
be valued. Part time training opportunities need 
active protection in a competitive field, and funding 
must be reliable. These schemes must accommodate 
the geographical problems women face. Hospitals 
should provide creches. 

More part time consultancies are needed if 
considerable wastage of training is to be avoided. 
Expansion of community paediatric services should 
provide some opportunities to redress this need and 
development of the associate specialist grade would 
help. Detailed follow up of part time trainees is 
needed, so that informed advice can be given to 
junior doctors, particularly since the increasing 
number of female graduates can no longer be 
directed to the few remaining ‘shortage specialties’. 
Unfortunately domestic commitments reduce the 
likelihood of many women serving on national 
committees where their views could have influence 
on this undesirable situation. 


C REES 
46 Clifton Park Road, 
Bristol BS8 3HN 
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Original articles 


Incubator temperature control: effects on the very 


low birthweight infant 


DA DUCKER, A J LYON, R ROSS RUSSELL, C A BASS, AND N McINTOSH 
Department of Child Health, St George’s Hospital Medical School, London 


SUMMARY We studied temperature stability in 22 infants of birthweight less than 1500 g in the 
first four days of life. Infants were nursed in incubators using either air mode control or skin 
temperature servo control. Data were collected continuously using a computer linked monitoring 
system. Skin temperature control resulted in a less stable thermal environment than air mode 
control. Increased thermal stability in the incubator on air mode control] may well be beneficial, 
particularly to sick, very low birthweight infants. 


Control of environmental temperature is important 
for the survival of very low birthweight infants. Cold 
stress leads not only to increased mortality’ but also 
to adverse effects on weight gain and growth in 
length and head circumference.* > High environ- 
mental temperatures have also been associated with 
increased mortality and morbidity in these infants.* 
In particular, high and fluctuating temperatures 
have been associated with an increased incidence of 
apnoea.” Very low birthweight infants should be 
nursed in a stable environment at the optimal 
ambient temperature needed to minimise metabolic 
stress.° 7 Thermo-neutral temperatures have been 
reported for different birthweights and gestational 
ages,® ? and these can be used to set the incubator 
temperature (air mode control). 

In the very immature infant, the thermo-neutral 
range is narrow.'° Factors other than environmental 
temperature, such as temperature gradient across 
the incubator walls, humidity, and air velocity 
within the incubator will affect heat loss. To 
overcome these problems the infant’s own tempera- 
ture (sensed by a thermistor taped to the skin) has 
been used to control the environmental temperature 
(servo mode). This study aimed to compare the two 
methods of temperature control in very low birth- 
weight infants undergoing routine intensive care. 


Patients and methods 


In the intensive care unit at this hospital, the policy 
is to nurse very low birthweight infants naked and 


covered by a single layer of bubble plastic in a 
humidified incubator. During the study no changes 
were made in any nursing or medical policy as we 
were interested in the thermal stresses on these 
immature infants during day to day intensive care. 

Twenty two consecutive infants of birthweight less 
than 1500 g were studied. The first 12 (median 
gestation 28, range 24 to 35 weeks; median birth- 
weight 980, range 520 to 1360 g) were nursed in 
servo controlled incubators and the subsequent 10 
(median gestation 28, range 24 to 31 weeks; median 
birthweight 1000, range 590 to 1460 g) in incubators 
controlled by air mode. 

Data were obtained using a computer linked 
patient monitoring system which has been de- 
veloped at this hospital.!’ The statistics package 
designed to extract and analyse data collected by the 
patient monitoring system was used to produce the 
histograms and other results for this study. The 


‘computer monitor was situated outside the nursery 


and data was not readily available to the staff. 
Decisions on temperature control were not there- 
fore influenced by the study. The data from four 
channels is reported here. 

Abdominal skin -aand toe temperatures, as 
measures of central and peripheral temperatures 
respectively, were measured via Simonsen and Weel 
8000 series monitors. Continuous rectal tempera- 
tures: were not recorded in the unit because of the 
problems associated with rectal probes in very small 
neonates. Ambient temperature and humidity were 
measured by a combined probe placed near the 
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infant’s head. This device was developed indepen- 
dently and used a thermistor for temperature 
measurement mounted alongside a Viasala adsorp- 
tion electro humidity sensor. 

No efforts were made to control humidity other 
than keeping water in the humidifier tank of the 
incubator. All infants underwent blood pressure and 
electrocardiographic monitoring. Changes in blood 
pressure together with changes in central-peripheral 
temperature difference indicative of hypovolaemia 
were treated early in both groups with infusion of 
blood or colloid. The infants were entered into the 
study on transfer to a humidified Vickers 79 
incubator with proportional servo control and were 
all studied for at least 48 hours. 


Proportional 
time (*/o) 


33 34 35 36 37 38 39 


Mean temperature 36-90 (0-30) 
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Proportional 
time (°l) 





33 34 35 36 37 36 39 


Mean temperature 35.18 (0-58) 
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Results 


The results are derived from more than 700 hours of 
continuous monitoring in each of the two groups of 
patients. Figure | shows the proportion of time that 
each of the three measured temperatures were held 
within 0-5°C intervals between 33°C and 39-5°C 
together with the mean and standard deviation. 
These are average values for all the infants in each 
group taken over the first four days of life. Figures 2 
and 3 are typical computer graphs of similar infants 
in incubators controlled by servo and air mode 
respectively. These graphs show the great variability 
of both ambient and peripheral temperature in the 
servo controlled group. In these infants it can also 
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Temperatures 


Servo control Gestation 26weeks Birthweight 930q Age 2days 


Male 





00-00 
04-00 
O8-02 C11 
08-03 C12 


Time 


Fig.2 


12-00 
146-00 
20-00 


Typical 24 hour graph showing fluctuation of central-peripheral temperature with ambient temperature in an infant 


using servo control. Note the stable abdominal temperature. 


be seen that any decrease in abdominal skin 
temperature, and therefore activation of the incuba- 
tor heat control, occurred only after there had been 
an appreciable drop in toe temperature. This delay 
was seen in all the infants nursed in servo controlled 
incubators. There was a corresponding delay in 
switching off the heater as the abdominal skin 
temperature increased, resulting in a small over- 
shoot of the infant’s temperature above the set 
value. The peripheral temperature, as measured by 
the toe probe, varied in the same direction as, and as 
rapidly as, the changes in ambient temperature. 
For each infant, the variance of the mean daily 
central-peripheral temperature difference was used 
aS a measure of temperature stability. Figure 4 
shows for each group the mean (SD) variance of the 
central-peripheral temperature difference plotted 
against age for the first four postnatal days. It can be 
seen that in servo controlled incubators there was 
wide fluctuation in the infant’s central-peripheral 
temperature difference during the first three days of 
life. In the air mode incubators there was little 
variability in this temperature difference, suggesting 


that the infants were thermally more stable. With 
increasing age, the variance decreased in both 
groups suggesting a maturation of temperature 
control. 

The sudden increases in humidity seen in Figs. 2 
and 3 were due to water being added to the 
incubator reservoir. In some cases this was routine 
topping up. At other times warm water was added in 
an attempt to raise the infant’s temperature quickly, 
to recover from a drop in temperature usually 
caused by heat lost from the incubator during 
medical procedures. The significant changes be- 
tween 12.00 and about 20.00 in the patient illus- 
trated in Fig. 3 are explained by the nursing 
comment C23 which states ‘Gone off. Just bagged 
and reintubated’. Throughout the study of servo 
control the humidity in the incubators was mean 
(SD) 46% (6%) while in the air mode study it was 
53% (7%). The reason for this difference is not 
clear, although it may reflect an increased awareness 
by the nursing staff in the later parts of this study of 
the importance of humidity in the very low birth- 
weight infant. 
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Air mode control Gestation 26weeks Birthweight 850g 


905 


Age iday Male 











PP ys PP tr SP 


Abdominal- vr IN tie ror E ARN, OA OTE T 


Poe eee eee eee 


oo Ss 

oð Š 

° ono vt 

? ; ray 
q o 00 o 

© o oo ° 


Time 


Fig. 3 


Servo control Air mode control 


Ww 


N 


i 


Temperature difference (°C?) 
i] 


1 2 3 4 , e a a 
Postnatal age (days) 


Fig. 4 Variance (mean (SD)) of central peripheral 
temperature difference. 


Temperature probe problems. 


(a) The abdominal skin probe was sometimes found 
off or only partially applied to the skin. As the 
environmental temperature was usually below the 
infant’s skin temperature, the lower probe tempera- 
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Typical 24 hour graph in an infant using air mode control. 


ture activated the heater and resulted in appreciable 
overheating before being noticed by the staff. 

(b) In several cases it was noted that the abdomi- 
nal skin temperature registered by the probe was 
higher than the rectal temperature recorded four 
hourly with a mercury thermometer. This was 
thought to be due to the adhesive pad covering the 
abdominal probe preventing evaporative heat losses 
from this area of skin and hence artificially raising 
the temperature of this site. The result was that the 
infant was nursed in a suboptimal environmental 
temperature. The problem was resolved by increas- 
ing the humidity in the incubator and reducing the 
evaporative heat losses from all areas of skin. 

(c) False high abdominal skin temperature read- 
ings were also obtained whenever the infant was 
allowed to lie on the probe. Despite an awareness by 
the nursing staff, this problem occurred frequently. 

(d) Covering the baby with clothes or blankets 
resulted in the incubator cooling as the insulation 
maintained the abdominal skin temperature. When 
the infant was uncovered for any procedure, how- 
ever, rapid cooling occurred before the incubator 
could respond. 
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These problems with the temperature probe in the 
servo controlled system resulted in inappropriate 
environmental temperature changes. 


Discussion 


The use of a computer based monitoring system has 
allowed the continuous collection of data and 
analysis of the way in which several variables alter in 
relation to one another. Previously, information on 
the temperature control of sick very low birthweight 
infants undergoing intensive care has been difficult 
to obtain because of the rapid changes occurring 
during the necessary medical and nursing proce- 
dures. 

Very low birthweight infants do not always show 
an increase in oxygen consumption at a temperature 
outside the neutral range, but react with a change in 
body temperature.” The use of oxygen consumption 
as a measure of thermal stress can be misleading and 
Sauer et af have redefined the neutral thermal 
environment of very low birthweight infants as the 
ambient temperature at which the core temperature 
of the infant at rest is between 36-7 and 37-3°C and 
the core and mean skin temperatures are changing 
less than 0-2 and 0-3°C per hour respectively. For 
this study we have defined thermal stress as any 
widening of the central-penpheral temperature dif- 
ference which was not due to hypovolaemia. The 
limited homeothermic ability was shown in this 
study by the way in which changes in peripheral skin 
temperature closely followed ambient temperature. 
A significant positive correlation between the toe 
and ambient temperatures in the servo control 
group ‘has been reported previously.'* The results 
suggest that in the first few days of life, sick very low 
birthweight infants in servo controlled incubators 
are in a less stable thermal condition than those in 
air mode incubators. 

The abdominal skin is the site most commonly 
used for the servo controlled temperature probe. 
This study shows that changes in abdominal skin 
temperature occur considerably later than the 
temperature changes in a more peripheral skin site, 
and therefote the incubator heater responds only 
after some delay, when’ appreciable cooling has 
already occurred. Delay in switching off the heater 
resulted in an overshoot of the infant’s temperature 
above the set value. Servo control therefore effec- 
tively mainfained the reference temperature within 
a narrow range but did so by exposing the infant to 
both heat and cold stress in an unstable thermal 
environment. The increased morbidity and mortal- 
ity in this situation are well recognised.’ ° “* © 

The infants in incubators controlled in air mode 
had a more stable thermal environment and showed 


much less variation in the abdominal and toe. 
temperature and also in the central-peripheral 
temperature difference. 

It is likely that increased humidity will result in 
both lower and more stable environmental tempera- 
tures. The higher mean humidity during the air 
mode study may have been responsible for some of 
the increased thermal stability seen in-this part of 
the study. The increase in humidity, however, was 
small and probably does not account for much of the 
difference to be found between-the two groups. 

Servo control of infant temperature relies on. 
accurate information from the probe attached to the’ 
baby’s skin. Several problems with this system have 
been highlighted | and other studies have reported. 
similar findings.'’© When functioning correctly, ' 
however, this study has shown that the use of servo 
control with the abdominal skin temperature as the 
reference seems to create further problems for the 
very low birthweight infant. Using a more periph- 


eral temperature as a reference, for example deltoid 


skin, may allow a more rapid response of the 
incubator heater, but the technical problems of 
keeping the probe attached and not covered by the 
baby or its clothing would be considerable. A better: 
reference may be the difference between a central 
and a peripheral skin temperature. In healthy 
preterm neonates sérvo and air mode have been 
reported to be equally effective and safe in the 
control of thermal environment.” We have shown 
that during the first two days of life sick very low. 
birthweight infants undergoing intensive care suffer 
increased thermal stress when nursed under servo 
mode. Air mode control, often using incubator 
temperatures as high as 37°C, seems to be a better 
method of temperature control for these infants. 


We thank the nurses and medical staff on the Special Care Baby 
Unit at St George’s Hospital, Paul Cartnell of Loughborough 
University who made the humidity measuring device, and Jean 
Felton who typed the manuscript. 
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Effects of perinatal asphyxia and myoglobinuria on 
development of acute, neonatal renal failure 


T KOJIMA, T KOBAYASHI, S MATSUZAKI, S IWASE, AND Y KOBAYASHI 


Department of Paediatrics, Kansai Medical University, Japan 


SUMMARY Thirty four consecutive neonates with birth asphyxia or respiratory problems were 
examined in the first week of life to clarify the relation between neonatal myoglobinuria and 
acute renal failure. Investigations included determination of creatinine clearance. fractional 
sodium excretion, and N-acetyl-B-D glucosaminidase index as an indicator of tubular injury. The 
infants’ gestational ages ranged from 29 to 41 weeks (mean 36 weeks). Fifteen infants did not 
have myoglobinuria on the first day of life (group A); myoglobinuria was mild in eight infants 
(group B) and severe in eleven (group C). Two infants in group B and seven in group C 
developed acute renal failure (47%). Ten infants in group C (91%) had severe asphyxia, five of 
whom (45%) also suffered neonatal seizures and intracranial haemorrhage. We suggest that 
myoglobin derived from muscle breakdown in asphyxiated infants may lead to acute renal failure 


secondary to a reduction in renal blood flow, or to tubular damage. 


Myoglobinuria has been associated with acute renal 
failure.'* Although the exact mechanism of the 
renal damage is not well established, nephrotoxicity, 
tubular obstruction,' and alterations in renal per- 
fusion and vascular resistance? have been suggested 
as pathogenic mechanisms. Rhabdomyolysis and 
subsequent myoglobinuria, however, have rarely 
been reported in neonates.* Massive breakdown of 
muscle tissue can lead to myoglobinuria, which may 
result in acute renal failure.2 Fetal and neonatal 
asphyxia have been considered the main causes of 
transient renal impairment or acute renal failure in 
neonates.* Asphyxia is known to be the major cause 
of reduced renal blood flow because of increased 
renal vascular resistance, and if it is prolonged, 
the renal parenchyma are frequently damaged. 
Recently, Haftel et al’ reported the relation between 
myoglobinuria and acute renal failure in one new- 
born infant and suggested that myoglobinuric renal 
failure was associated with anoxia and sepsis. The 
present study was undertaken to clarify the 
association between myoglobinuria and acute renal 
failure in asphyxiated neonates. 


Patients and methods 
Renal function and urine myoglobin values were 


investigated in 34 newborn infants—21 asphyxiated 
infants, seven with respiratory distress syndrome, 
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and six with transient tachypnoea of the newborn. 
None had a congenital heart disease or congenital 
renal abnormality. Gestational age, assessed accord- 
ing to Dubowitz er al, ranged from 29 to 41 weeks 
and birthweight ranged from 1480 to 3720 g. 
Informed consent was obtained from all the parents. 
All infants were cared for in the neonatal intensive 
care unit at this hospital according to established 
protocol. 

Eleven infants, five with respiratory distress 
syndrome and six with asphyxia, were ventilated 
with the Bournes BP 2001 respirator; and 10, six 
with transient tachypnoea of the newborn, two with 
respiratory distress syndrome, and two. with 
asphyxia, required continuous positive airway 
pressure. Fractional inspired oxygen was adjusted 
to maintain a transcutaneous oxygen tension of 
between 6-6 and 10-6 kPa. Continuous positive 
airway pressure was applied at a pressure of 3 to 
4 cm H2O, assisted ventilation with 3 to 5 cm HO 
pressure, and intermittent mandatory ventilation 
was given 20 to 40 times per minute. Six asphyxiated 
infants, four with respiratory distress syndrome and 
two with transient tachypnoea, underwent photo- 
therapy and had their serum haematocrit and urine 
volume monitored every eight hours to ensure 
adequate hydration. The blood pressure of all 
infants was measured in the right arm by Doppler 
ultrasound. There were no severe episodes of 
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hypotension or hypertension. No infants were given 
any nephrotoxic agents such as aminoglycoside, 
tolazoline, or indomethacin. The infants were given 
a 5% glucose solution until the occurrence of 
diuresis: it was infused at a rate of 50 to 60 ml/kg on 
day 1, 60 to 70 ml/kg on day 2, and 70 to 80 ml/kg on 
day 3. Urine myoglobin was tested on the first and 
third day of life in collected urine samples. Initial 
laboratory tests—serum creatinine concentration, 
white blood count, creatinine phosphokinase 
activity, and blood gas analysis—were made on 
hospital admission. Kidney function tests, including 
creatinine clearance and fractional sodium excre- 
tion, and determination of urinary N-acetyl-f-D 
glucosaminidase as an indicator of tubular injury, 
were undertaken at ages 1, 2, 3,5, and 7 days. Urine 
was collected for 18 to 24 hours each day by using a 
urine collecting bag (Atom). A blood sample was 
obtained at the midpoint of the creatinine clearance 
study. Serum was separated and frozen until 
analysed within two weeks of collection, during 
which period no change was noted in the above 
parameters. 

Myoglobin was analysed by radioimmunoassay,” 
and was expressed as the myoglobin concentration 
(ng/ml) and the myoglobin to urinary creatinine 
ratio (mg/gCr). Normal concentrations of urine 
myoglobin, determined in 10 healthy newborn 
infants, were always below 5 ng/ml or 0-03 mg/gCr. 

Serum and urine creatinine concentrations were 
analysed by using a creatinine kinetic method’ 
(Wako). Urine N-acetyl-6-D glucosaminidase ac- 
tivity was measured by spectrophotometric assay 
(Shionogi).” Flamephotometry was used to analyse 
urinary and serum sodium concentrations. 

The diagnosis of renal failure was made when 
urine output was less than | ml/kg per hour over a 
period of 30 hours, and the serum creatinine was 
greater than 1-8 mg/dl (159 umol/l). Duration of 
oliguria was defined as the period during which 
urine Output was less than 1 ml/kg per hour. 
Creatinine clearance was expressed as the rate to 
body weight (ml/min per kg) as reported by Coul- 
thard et al.’ N-acetyl-B-D glucosaminidase activity 
was expressed as the NAG index (U/gCr). 

Comparisons were made using the Ryan method 
and statistical significance was set at P<0-05. Data 
are presented as mean (SD). 


Results 


Urinary myoglobin was positive in 19 of 34 cases on 
the first day of life. It ranged from 10 to 4300 ng/ml 
or 0-05 to 71-6 mg/gCr. Urine myoglobin lessened 
considerably on day 3, however, and was positive in 
only eight infants ranging from 7 to 120 ng/ml or 


909 


0-05 to 26-6 mg/gCr. Because this range of values 
was so wide the 34 infants were divided into three 
groups. Group B comprised infants with mild 
myoglobinuria (urine myoglobin ranging from 5 to 
500 ng/ml, mean (SD) 100 (115) ng/ml, or from 0-05 
to 0-7 mg/gCr mean (SD) 0-29 (0-26)) and Group C 
infants with severe myoglobinuria (urine myoglobin 
over 500 ng/ml, mean (SD) 2120 (1618) or over 1-0 
mg/gCr, mean (SD) 20-37 (28-24)). Fifteen infants 
in whom urine myoglobin was negative served as the 
control (group A). 

Table 1 gives the clinical findings and diagnoses in 
the three groups of infants. Ten of 11 (91%) infants 
in group C were severely asphyxiated compared 
with two of eight in group B (25%). Five (45%) 
patients in group C had neonatal seizures and 
intracranial haemorrhages compared with two cases 
of neonatal seizures and one of intracranial haemor- 
rhage in eight infants in group B. Renal failure 
occurred in two of eight children in group B (25%) 
and in seven of 11 in group C (64% ). 

Gestational age, birthweight, Apgar scores at one 
and five minutes, serum creatinine, white blood 
count, creatine phosphokinase, blood gas analysis, 
duration of oliguria, and urine myoglobin values on 
admission are given in Table 2. The Apgar scores at 
one minute were lower in groups B and C than in 
group A. Five minute Apgar scores in groups B and 
C were also lower than those of group A, and there 
was a significant difference between groups B and 
C. White cell count, creatine phosphokinase, and 
urine myoglobin were also significantly higher in 
group C than in groups B and A. Base excess was 
lower in group C than in groups B and A. Duration 
of oliguria was longer in group C than in groups B 
and A. 

Serum creatinine, creatinine clearance, fractional 
sodium excretion, and NAG index during the first 
week are given in Table 3. In week | serum 
creatinine, fractional sodium excretion, and NAG 
index were higher in group C than in group A, and 


Table 1 Clinical findings and diagnoses in infants without 
myoglobinuria (group A) with mild myoglobinurta 
(group B), and with severe myoglobinuria (group C) 





Group A Group B Group C 





(n=15) (n=8) (n=11) 

Asphyxia 

Mild (27 at 5 min Apgar score) 2 6 l 

Severe (<6 at 5 min Apgar score) U 2 10) 
Neonatal seizure 0) 2 5 
Intracranial haemorrhage 0) | 5 
Meconium aspiration syndrome | 2 2 
Respiratory distress syndrome 3 3 l 
Transient tachypnoea of newborn 6 0 0 
Acute renal failure ) 2 4 
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Table 2 Clinical details and laboratory findings on hospital admission in infants without myoglobin (group A), 
those with mild myoglobinuria (group B), and those with severe myoglobinuria (group C). Values mean (SD) 


Grow A 
(n= 15) 
Boys: girls 8:7 
Gestational age (wks) 7 % (3-2) 
Birthweight (g) 2372 (434) 
Apgar score: 
1 min 7-6 (2:1) 
5 mins 8-3 (1) 
Serum creatinine (pmol/l 69 (10-8) 
White blood count (10/1) 13-8 (3-8) 
Creatine phosphokinase (TU/) 323 (98) 
Blood gas analysis 
pH . 7:25 (0-07) 
Base excess (mmol/l) 5-1 (2-9) 
Duration of oliguria (hrs) 15-3 (5) 
Urine myoglobin on day 1 (ng/ml) 3-7 (0:8) 


*P<0-05; °"P<0-002; ***P<0-001. 


Group B Group C 
(n=) (nm11) 

4:4 6:5 

35-8 (4:3) e 38 (3-8) 

2508 (803) 2634 (614) 

4 (2-1)"°" 4-2 (2-1)*** 

7 (0-7)* 4:5 (2-1)*** 
81-8 (15-2) 100-5 (22-1)*** 
16-5 (4-1) 24-1 (5-5)*** 
810 (518) 3008 (2425)*** 
7-26 (01) 7-23 (011) 
4-28 (3-3) —10-9 (4-3)** 
18 (6-7) 31-2 (16-4)*** 
122-5 (113-7) 2034-5 (476:1)*** 


Significance of group B v group C—5 min Apgar score P<0-002; white blood count P<0-002; creatine phosphokinase P<0-005; base excess P<0-005; oliguria 


P<0-02; urine myoglobin P<0-001. 


Table 3 Renal function during first week of life in infants without myoglobinuria (group A), those with mild 
myoglobinuria (group B), and those with severe myoglobinuria (group C). Values mean (SD) 


Group A 

Serum creatinine (umol) 

lst day 69-0 (10-8) 

3rd day 93-8 (18-8) 

7th day 58-9 (11-0) 
GFR(Ccr) (ml/min/kg) 

3rd day 0-67 (0-18) 

Sth day 0-73 (0-16) 

7th day 0-91 (0-14) 
FENa (%) 

3rd day 2-3 (1-6) | 

Sth day 1-8 (1-6) 

hh day 1-2 (1-1) 
NAG index (NAG/gCr) | 

3rd day 58 (43) 

Sth day 38 (27) 

7th day 44 (26) 
Urine output (mi/kg/hr) 

ist day (+70 (0-33) 

2nd day 2:50 (1-30) 

3rd day 3-89 (1:01) 
Water intake (mi/kg/day) 

lst day €0-9 (9-8) 

2nd day 70-1 (12-1) 

3rd day 79-4 (13-4) 


Group B Group C 

81-8 (15-2) 100-5 (Z2-1)**** 
98-4 (14-3) 139-9 (34-7)**°** 
75:2 (10-8) 124-7 (124-4)* 
0-60 (0-25) 0-35 (0-21)***"""* 


0-63 (0-14) 0-49 (0-24)*** 
0-83 (0-20) 0-68 (0-34)* 
2-9 (1-6) 1-31 (10-0)*"9"" 
3-3 (2-2) 14-7 (22-1)* 
1:6 (1-1) 12-4 (22:3)* 
102 (87) 236 (200)"*"* 
76 (93) 241 (298)** 
83 (75) 168 (196)** 
0:67 {0-47) 0-39 (0-29)* 
2:0 (0-95) 1-53 (0-96)* 
3-19 (0-85) 2-84 {1-36)* 
52-6 (6-6)* 52-2 (4-3)** 
62-6 (7-6) 60-5 (8-1)° 
77-0 (16-1) 74:3 (14-2) 


*P<0-05; **P<O0-02; ***P<0:01; ****P<0-002; *****P<0-001. 


Significance of groap B y C—lst day serum creatinine P-<0-05; 3rd day serum creatinine P<0-002; 3rd day FENa P<0-002; 3rd day GFR P<0-02; 3rd day NAG 
P<0-05; GFR=glomerular filtration rate; FENam fractional sodium excretion; NAG index=N-acetyl-$-D glucosaminidase (U/gCr). 


creatinine clearance was lower in group C than 
in group A. Serum creatinine concentrations in 
group C during days 1 and 3 were higher than those 
of group B. Creatinine clearance in group C on day 
3-was lower than that of group B. Fractional sodium 
excretion and NAG index on day 3: were higher in 
group C than in group B. The urine output in group 
C was lower than that of group A on days 1 to 3, 


while fluid intake in group C was lower than that of 
group A during the same period. 


Discussion 
This study shows that there is a strong association 


between myoglobinuria, birth asphyxia, and the 
development of acute renal failure. In every case, 
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myoglobinuria was found in asphyxiated infants, 
and its severity was related to the severity of 
asphyxia. Serum creatinine and creatine phosphoki- 
nase values were significantly high in infants with 
severe myoglobinuria. Since severe asphyxia 1s 
known to cause tissue damage as a consequence of 
tissue hypoxia or hypoperfusion, the most likely 
explanation for the above association is that muscle 
tissue is also similarly injured with a resultant 
release of creatinine and creatine phosphokinase. 
Although the white cell count was also high in group 
C, it seems likely that this was associated with the 
severity of asphyxia because there was no relation 
between the white cell count and infection. In 
addition, the infants in group C had complications 
such as neonatal seizures and intracranial haemor- 
rhages, which seemed to exacerbate myoglobinuria 
as a result of decreasing peripheral hypopertusion. 
Since creatinine clearance, fractional sodium excre- 
tion, and NAG index, used as parameters of renal 
function and renal tubular injury were also abnor- 
mal in group C infants, decreased glomerular 
filtrating ability and tubular cell damage seemed to 
occur in these infants. All cases of acute renal failure 
were also seen in the myoglobinuric infants. Haftel 
et al,’ in a case report, showed that myoglobin 
pigment is itself toxic to the kidneys, causing a 
spectrum of diseases from minimal tubular damage 
to fulminant severe acute tubular necrosis. The 
heme pigments are non-nephrotoxic in them- 
selves, !>!2 but they may act as nephrotoxic agents, 
producing renal damage through an alteration in 
renal vascular resistance or tubular obstruction 
when renal ischaemia or dehydration coexist. Oken 
et al”? speculated that in the rat model of glycerol- 
induced acute renal failure, myoglobinuric acute 
renal failure might be marked by a sharp reduction 
in the renal blood flow because there was no 
increase in the intratubular pressure. Recently, 
Howard er al'* described 10 patients with acute 
haemoglobinuric-myoglobinuric renal failure in 
whom fractional sodium excretion was less than 1% 
in the oliguric phase, and concluded that redistribu- 
tion of renal blood flow was an important factor in 
the development of renal failure. The renin- 
angiotensin system, alterations in prostaglandin 
production, and arginine vasopressin have been 
associated with renal vasoconstriction in acute 
myoglobinuric renal failure. In the current study, 
however, specific investigations were not under- 
taken into these aspects, and will be the subject of 
future study. 

Nephrotoxicity of myoglobin has been evaluated 
in numerous studies!” !? 15 16 which have shown that 
volume depletion and acidosis are necessary for 
myoglobinuric renal failure to occur. Chedru ef al” 


showed that long term saline loading before the 
induction of myohaemoglobinuria seemed to pre- 
vent acute renal failure by abolishing sustained renal 
cortical ischaemia. Neonates, however, are not well 
equipped to maintain water and electrolyte balance. 
Since the fluid overload may increase the risk of 
hyponatraemia leading to brain oedema and bron- 
chopulmonary dysplasia in infants with respiratory 
distress syndrome, !'¥ it may be difficult to increase 
the water intake to prevent the occurrence of acute 
myoglobinuric renal failure. Asphyxia in neonates Is 
known to be the major cause of reduced renal blood 
flow.!™ Since these infants were frequently found 
to have myoglobinuria in our study, it may act as a 
factor which further reduces the renal blood flow. 
From these observations, it seems likely that acute 
renal failure may occur more easily in asphyxiated 
infants with myoglobinuria than in those without 
myoglobinuria. 

On the basis of these results, it is interesting to 
speculate that in severely asphyxiated neonates, 
myoglobinuria also serves as one of the factors in 
acute renal failure when combined with the direct 
action of asphyxia. 

Further studies are necessary to clarify the causal 
relation between myoglobinuria and acute renal 
failure, as such a combination is frequently observed 
in asphyxiated infants. 
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Disabilities in survivors of low birthweight 


E ALBERMAN, J BENSON, AND W KANI 
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suMMARY A study of those survivors weighing 2000 g or less at birth born to residents of the 
South East Thames Regional Health Authority in 1970, °71, and °73 was carried out by abstracting 
data from health visitors’ and school health records. Some postnatal information was available 
for 78% of the children. Prevalences of reported impairments in relation to birthweight were 20% 
in babies of 1500 g or less, 13% in the group weighing 1501 to 1750 g, and 11% for those of 1751 
to 2000 g. Only half the impairments in the first group were likely to be seriously disabling, and 
only a fifth were of obvious prenatal origin. In the heaviest group, about 3% were likely to 
become severely disabled, but in over two fifths with impairment, this was likely to be of prenatal 
origin and therefore more difficult to prevent. This factor together with the larger number of 
survivors of birthweight 1751 to 2000 g than of 1500 g or less, indicate that an increase in 


impairments may be seen in the heavier group if their mortality continues to fall. 


The increase in risk of early mortality and morbidity 
with falling birthweight has been intensively studied, 
particularly the relation between mortality and 
morbidity and the changes that have been observed 
over time. In recent years, attention has been 
focussed largely on the lowest birthweight groups, 
those under 1000 gê and between 1000 and 1499 g.” 
Less has been written about the next weight group, 
1500 to 1999 g, although it is known that the risks of 
mortality and morbidity remain high in relation to 
babies of average weight. Moreover, although 
babies of the higher weight group are only slightly 
more common than those of 1500 g, or less (in 
England in 1983 their incidence was 1:3% of 
lrvebirths compared with 0-9% who weighed 1500 g 
or less), their neonatal mortality is only one sixth 
of that of babies of lower weight. Consequently, at 
the age of one month, the number of survivors in 
this group is 10 times as large.” 

A follow up study of babies weighing 2000 g or 
less born in South East Thames Regional Health 
Authority (SETRHA) in the early 1970s,° 7 and 
derived from some 145 000 to 146000 births, 
enabled us to loek separately at impairments re- 
ported in babies weighing 1500 g or less and those 
weighing 1501 to 2000 g. These findings are de- 
scribed in the following account, which also dis- 
tinguishes, as far as was possible, between impair- 
ments of prenatal and later origin. 
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Methods 


Birth sample. The sample was derived from children 
born in 1970, 1971, and 1973 to mothers resident 
within the 1974 boundaries of the SETRHA. This 
sample has been described in earlier reports.> ” 
Birth notifications and maternity registers in the 
region for the relevant years were scanned in 1974, 
and all live and stillbirths of 2000 g (4lb 60z) or less 
at birth were selected for study. These amounted to 
3825 live and stillbirths. Available birth data in- 
cluded place of birth, birthweight, whether live or 
stillborn, multiple or single birth, and any recorded 
malformation. A comparison with the routinely 
collected statistical returns of low birthweight births 
to the Department of Health” showed that the 
original sample comprised virtually the same num- 
ber of births of this weight as had been notified. 


Follow-up. The outcome of the livebirths in the 
sample was followed up in several different ways. 
Firstly, when the surviving children would have 
been between 3 to 6 years old, a search for their 
records was made on our behalf at the Southport 
NHS Register, and the Office of Population Cen- 
suses and Surveys (OPCS) generously provided us 
with information on whether the child had died, and 
if so the date and the registered cause of death. 
Where the children had survived we were given the 
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name of the Family Practitioner Committee with 
which they were currently registered, unless they 
were adopted, had emigrated, their father was in the 
Armed Forces, or in a small number of cases, were 
untraceable. The Family Practitioner Committees 
gave us the Area Health Authority of residence of 
the children, and the relevant community medicine 
specialists and nursing officers helped us with the 
further follow up. 

The main aim was to obtain medical information 
for those children who were traceable. For the 1970 
and 1971 births still resident in SETRHA, the health 
visitors caring for the children were requested to 
complete a simple form to give some indication of 
the children’s health status before school entry, but 
it proved impossible to repeat this exercise for the 
1973 cohort. Wherever possible, however, informa- 
tion from the school medical records for all three 
birth cohorts was obtained, by members of the 
survey team where the children were still resident in 
SETRHA, and by the Area Specialists in Com- 
munity Medicine (Child Health) for those who had 
moved outside. Because the team was unable to 
scrutinise the records of the children who had 
moved, these are described separately in Tables 5 
and 6 below. No attempt was made to see any of the 
children. Practice regarding the obtaining of paren- 
tal permission to see the school records varied, some 
areas regarding this as a legitimate exercise not 
requiring such permission, others seeking permis- 
sion before allowing access. In the latter areas the 
proportion of children for whom we obtained follow 
up data was somewhat reduced, for while parental 


refusal was very rare, non-response was relatively 


common. 


As is implied by this complicated method of data 
collection, there was no standard format of health 
data for the children traced. To validate the data 
abstracted from the available records, however, and 
to check for missing data, district handicap registers 
in SETRHA were searched, and efforts were made to 
ascertain from multiple sources all known cases of 
cerebral palsy born in these years and still resident 
in the region (Evans, Elliott, Alberman, and Evans; 
in preparation). 

Table 1 summarises the success with which the 
children were followed up. These data can be used 
as denominators to estimate birthweight specific 
prevalence rates of different defects. For cerebral 
palsy in regional residents the total number of 
Survivors resident in SETRHA with or without 
follow up data can be used with some confidence as 
a denominator. For other impairments, not always 
fully recorded on handicap registers, appropriate 
denominators might be only those for whom medical 
information is available. This will be discussed in 
more detail below. 

_ A log linear model analysis was carried out to test 
whether the success rate of tracing the surviving 
children varied between groups of different birth- 
weights or between different gestational ages. This 
showed no significant differences for children for 
whom the birthweight and gestational age were 
known, but for the 1-4% children for whom the 
exact birthweight was not known (although they 
were reported as being under 2000 g), or for the 


Table 1 Survival and numbers traced, with and without postnatal medical information, by birthweight 


Survival and tracing Birthweigh: (g) 
at school age 
<1500 1501-1750 1751-2000 Exact weight All 
not known 
but under 
2000 
No (%) No (%) No (%) No (%) No (%) 
Stillbirth 495 134 164 79 872 
Neonatal death 573 142 119 47 881 
Death after first month 14 16 31 2 63 
Survivors 442 (100) 502 (100) 1033. (100) 32 (100) 2009 (100) 
Untraced 39 (8-8) 44 (8-8) 90 (8-7) 2> (6-3) 175 (8-7) 
Out of SETRHA 
+ no postnatal information 18 (4-1) 2i (4:2) 50 (4-8) 9 {28-1} 98 (4-9) 
In SETRHA 
+ no postnatal information 34 (7-7) 35 (7-9) %9 (9-6) 2 (6-3) 170 (8-5) 
Out of SETRHA 
+ postnatal information 65 {14-7} 58 (11-5) 100 (9-7) 3 (9-4) 226 (11-2) 
In SETRHA 
+ postnatal information 286 (64-7) 344 (68-5) 694 (67-2) 16 (50:0) 1340 (67 
Postnatal information 
available 351 (79-4) 402 (80-0) 794 (76-9) 19 (59-4) 1866 (779) 


SETRHA =Sonth East Thames Regional Health Authority. 


8-9% children whose gestational age was not 
known, the tracing rate was significantly lower. 


Ascertainment and classification of impairment. As 
indicated above, data on impairments were col- 
lected from birth, health visitor, and school records 
and from handicap registers. For the purpose of the 
present account, enly impairments in children sur- 
viving to school age have been considered. These 
were classified as ‘prenatal’ where there was a 
genetic or chromosomal defect, or where there were 
malformations or stigmata likely to be of prenatal 
origin. Neurological, intellectual, or sensory impair- 
ments without any evidence of a prenatal origin 
were considered separately. It often seemed prob- 
able that perinatal and postnatal circumstances had 
contributed to the aetiology of these impairments, 
or that some were in fact prenatal but without 
supporting evidence. As well as being included in 
these groups where appropriate, the cases of cere- 
bral palsy will be described separately. 
Impairments of a clearly postneonatal origin, such 
as those due to accidents or later infection are not 
included. Also excluded are impairments such as 
hernias or undescended testicles and hypospadias 
which we felt were not completely recorded. 


Results 


Prenatal group. A brief description of the impair- 
ments which were probably of prenatal origin, 
grouped by birthweight, is given in Table 2. It will 
be seen that a proportion of these impairments are 
likely to prove severely handicapping throughout 
life; others, if treated early, should be without 
important sequelae. Data in Table 3 relate the 
numbers of these impairments to the denominator 
populations from which they were derived. 
When the large group of babies weighing between 
1501 and 2000 g was subdivided further into those 
above and below 1750 g it became clear that it was in 
the heavier (and often more gestationally mature) 
babies that the prevalence of impairments of prob- 
able prenatal origin was the highest (Table 3). 
Among all 1033 ef these survivors, with or without 
postnatal information, there were three children 
with Down syndrome, about twice the number 
expected in a random sample. There were also eight 
cases of congenital heart disease, also about twice 
the number expected considering that these exclude 
stillbirths and later deaths, and include about 200 
children for whom we had no postnatal information. 
A reported four children said to have congenital 
dislocation of the hips, and five with talipes is also 
about twice the number one might expect, and may 
be related to the high incidence of breech presenta- 
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tion in low birthweight babies. The prevalence of 
impairments of probable prenatal origin in the 
babies of lower birthweight was somewhat less, 
although it is notable that there were at least two 
children with spina bifida among the 442 school age 
survivors of 1500 g or less. 


Impairments or disabilities without evidence of 
prenatal origin. The remaining ‘impairments’ were 
largely of the type described as neurodevelopmental 
disability by Drillien. The disabilities of the 
affected children, who comprised those with neuro- 
logical, intellectual, behavioural, and sensory dis- 
abilities, could not have been diagnosed at birth, 
and the most reliable ascertainment was in those 
children still resident in the health region for whom 
we had postnatal information. Table 4 gives the data 
in these children by birthweight group, and ordered 
in mutually exclusive groups. The order is in the 
ranking as given, so that any child counted in the 
first group of severe educational subnormality 
would not again appear below, even if any of the 
other disabilities listed were also present. Any child 
already included in the prenatal group (Table 2) was 
excluded from Table 4. 

The overall prevalence of children with one or 
more of these disabilities fell from 16-1% in those 
weighing 1500 g or less at birth, to 10-5% and 7-1% 
respectively in those weighing 1501 to 1750 g and 
1751 to 2000 g. Even without the children with 
cerebral palsy there was a gradient of risk with 
birthweight, the percentage of affected children 
falling from 10-2% to 7-0% to 5-1% in the respec- 
tive birthweight groups. 

Not all these children were severely disabled. 
Since the children were not seen or assessed in a 
standard fashion, only an approximate estimate of 
severity can be given. If one assumes that those who 
were severely educationally subnormal or had cere- 
bral palsy, or both, and those remaining children 
who were blind or partially sighted or deaf or 
partially deaf are likely to be seriously disabled, the 
prevalence fell from 10% in the lowest weight group 
to 4% and 3% in each of the next two weight 
groups. 

Nevertheless, because of the relative sizes of the 
groups, the actual numbers of affected children, 
were greatest in the two highest birthweight groups 
(Table 4). Taking only those thought to be severely 
disabled as described above, 29 came from the 
group of 1500 g or less, and 15 and 22 respectively 
from the next two birthweight groups, so that a 
small majority of cases are among the heavier babies. 

If all impairments in the prenatal and other group 
were added together, regardless of severity, and 
only taking SETRHA residents with postnatal 
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information, these would amount to 20%, 13%, and 
11% respectively of the birthweight groups in 
ascending order, but the number of children 
affected would be 60, 45, and 84 respectively (data 
from Table 3 and Table 4). 


All cerebral palsy. Sixty children among all survivors 
at school age were classified as having a form of 
cerebral palsy, whether of obvious prenatal origin or 
not. These included one case in a child with Down 
syndrome. Table 5 summarises the data on these 


Table 2 Prenatally caused or predisposed impairment as described in the medical records in relation to birthweight 














Condition Birthweight (g) Resident Postnatal Gestation 
in/out of information 
SETRHA 

Down syndrome and cerebral palsy 1203 In Yes 32 
Bonnevie-Ulrich syndrome 1174 In Yes 32 
Hallerman-Streiff syndrome 1348 In Yes 37 
Malabsorptive syndrome (?what) 1420 In ¥es 28 
?Metabolic disease 1200 In Yes = 
Spina bifida 1257 In Yes 37 
Spina bifida 1843 Out Yes 33 
Ileal atresia 1020 In Yes o 
Duodenal atresia and bilateral 

congenital dislocated hips 1275 In Yes 36 
Left congenital dislocated hip 1247 In No 30 
Talipes 1200 In Yes 31 
VSD and spastic diplegia 1072 Out Yes 29 
Congenital malformation (? what) 1270 In No — 
Congenital malformation (? what) 1361 Out Yes — 
Dextrotransposition of the great 

vessels and cerebral palsy 1612 In Yes 32 
VSD 1668 In Yes 30 
VSD 1724 In Yes 38 
CDH 1671 In Yes — 
CDH 1744 In Yes — 
Imperforate anus 1724 In Yes 36 
Extra ureter 1700 In Yes 3] 
Congenital malformation of limbs 1700) Out Yes 33 
Congenital malformation (? what) 1644 In Yes — 
Down syndrome 2000 In Yes — 
Down syndrome 2000 In Yes 28 
Down syndrome 1850 Out Yes 39 
Chromosomal defect (?what) 1920 In ¥es 40 
Franceschetti-Klein syndrome 1780 In Yes 39 
Spherocytosis 1780 In Yes 36 
Dwarfism 1973 In Yes — 
Hirschsprung’s disease 1956 In No 39 
Cleft palate and cong. deafness 1946 In Yes — 
Cataracts 1946 In Yes 40 
Congenital heart disease 1927 Out Yes 31 
Congenital heart disease 1740 In Yes 30 
VSD 1928 In Yes 40 
VSD 1899 In Yes — 
VSD 1928 In Yes 35 
Aortic stenosis 1918 In Yes 40 
Aortic stenosis 1863 In Yes 36 
Defective valve 1836 In Yes 38 
CDH 1928 In Yes 32 
CDH 1960 In Yes 32 
CDH 1766 In Yes 32 
CDH 1850 Out Yes — 
Talipes 1808 In Yes 32 
Talipes 1899 In Yes — 
Talipes 1761 In Yes — 
Talipes 1842 Out Yes — 
Talipes with cerebral palsy 1985 In Yes 35 
Exomphalos 1920 In Yes 37 
Webbed toes 1850 In Yes — 
Syndactyly 1871 In Yes 40 
Port wine stain 1758 In Yes — 
Port wine stain 1939 In Yes — 
Congenital malformation (?what) 1984 Out Yes — 
?Worster-Drought syndrome 2000 In Yes 38 
Rubella embryopathy 1925 In Yes 38 





VSD=ventricular septal defect, CDH=congenital dislocation of the hip; SETRHA=South East Thames Regional Health Authority. 
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Table 3 Percentage of survivors with impairments of prenatal origin by birthweight—calculated out of different 
denominator populations (no in parenthesis) 











Population Birthweight (g) 
<1500 1501-1750 1751-2000 All (including 
birthweight 
uncertain) 
Resident in SETRHA 3-1 2-4 4.2 3-4 
with postnatal information (9/286) (8/334) (29/694) (46/1340) 
Presumed resident in SETRHA 34 2-2 3-8 3-2 
with or without postnatal information (11/320) (8/369) (30/793) (49/1510) 
Al! survivors 3-2 1-8 34 2-9 
(14/442) (9/502) (35/1033) (58/2009) 


Table 4 Impairments without prenatal origin by birthweight group mutually exclusive groups (survivors with postnatal 
information; residents in SETRHA only) 
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Birthweight (g) 











<1500 1501-1750 1751-2000 
Impairment group ranked 
Educationally subnormal (severe) 4 3 7 
Cerebral palsy other thaneprenatal 15 10 9 
Blind/partially sighted 3 | — 
Deaf/partial hearing 7 l 6 
Educationally subnormal (mild) and/or 
speech or language impairment 13 18 15 
Epileptic l l 7 
Behaviour abnormality () l A 
Other a l l 
Tatal 46 36 l 49 
% (no) of survivors 16-1] 10.5 7-41 
(46/286) (36/344) (49/694) 
% (no) of survivors after excluding 10-2 70 5-1 
the cerebral palsy group (27/266) (23/329) (35/680) 


*Iacludes two cases of the Wilson-Mikity syndrome. one definite, one probable. 


Table 5 Percentage of survivors with cerebral palsy (CP) by birthweight and place of residence 


eee pa se ŘŮŘĖÅIMO 


Birthweight (g) 























<1500 1501-1750 1751-2000 All (including 
c E IeRT 
uncertain) 
SETRHA SETRHA SETRHA SETRHA 
In Out In Out In Out In Out 
Ne of cases of CP 20) 9 14 — 15 2 49 11 
% Of survivors with 
or without postnatal information 6-3 7-4 3-7 0 1-9 0-8 3-2 2:2 
No of survivors 320 122 379 123 793 240 1510 499 
% Of survivors with 
postnatal information 7-0 13-8 4-1 0 2-2 2-0 3-7 4-9 
No of survivors 286 65 344 58 694 100 1340 226 


iii S OŘ ee nna 


children and shows the expected steep downward than non-affected children if they were in the lowest 
gradient in prevalence with rising birthweight. Table birthweight group and resident outside SETRHA. 
5 also shows the biases that may be introduced by For instance, the calculated percentage of children 
including or excluding missing data. Thus, it seemed with cerebral palsy who had moved outside SET- 
that we more often obtained reports on affected RHA varied from 7-4% if the denominator used was 
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Table 6 Percentage with cerebral palsy by birthweight in relation to likely degree of handicap and residence 
in or out of SETRHA 


eee 


Birthweight (g) 
Residence (in/out SETRHA) 


























</500 1501-1750 1751-2000 All (including 
birthweight 
uncertain) 
SETRHA SETRHA SETRHA SETRHA 
In Out In Out In Out In Out 
Likely degree of handicap 
Severe 5 4 3 — 6 — 14 4 
Moderate 6 4 4 — 2 — 12 4 
Mild 9 l 7 — 7 2 23 3 
Total 20 9 14 () 15 2 49 11 
No of survivors with or 
without postnatal information 320 122 379 123 793 240 1510 499 
Severe (%) 1-6 33 0-8 — 0-8 — 0-9 0-8 
Moderate (%) 1-9 3-3 1-0 = 0-2 = 0-8 0-8 
Mild (%) 2-8 0-8 1-8 — 0-9 0-8 1-5 0-6 
No of survivors with 
postnatal information 286 65 344 58 694 100 1340 226 
Severe (%) 1-7 6-1 (0-9 — 0-9 — 1-0 1-9 
Moderate (% ) 2.1 6- | 1-2 — 0-3 — 0-9 1-8 
Mild (%) 3-1 1-5 2-0) — 1-0 2-0 1-7 l-4 





all such survivors, to 13-8% if the denominator was 
only those with medical information, although this 
difference is not statistically significant. 

Again, in spite of the sharp fall in the birthweight 
specific prevalence rate, the increasing number of 
children in the heavier weight groups meant that just 
over one half of the children with cerebral palsy in 
this study had weighed more than 1500 g. 

From the clinical information available the cases 
were classified as likely to be severely, moderately, 
and mildly handicapped. The severely handicapped 
class included those with severe educational subnor- 
mality or blindness, or both; the moderate class 
included the remainder who had severe locomotor 
and other problems or were either in wheelchairs or 
walking only with aids. All others were classed as 
likely to be mildly handicapped. Table 6 shows that 
the three groups were fairly evenly distributed. 


Discussion 


The findings in this survey of outcome of low 
birthweight in births occurring in the early 1970s are 
closely comparable with previously published data, 
most relating to births of under 1500 g (or 1500 g or 
less). The prevalence of reported impairments in the 
latter group between birth and the ages of 5 to 8 
years is of the order of 20%, but perhaps only half 
are seriously disabled. The best estimate of the 
prevalence of cerebral palsy in this group is 6:3% , a 
figure identical to that given by McDonald.’ 


obtained by averaging the findings of several surveys 
of births occurring at the same period. 

The main aim of the present report is to draw 
attention to the need to monitor outcome of babies 
weighing 1501 to 2000 g as well as those of a lighter 
weight. The percentage with reported impairments 
varied from 13 to 11% in the subgroups weighing 
1501 to 1750, and 1751 to 2000 g, but in the latter 
group twice as many than in the groups below 1751 g 
birthweight were probably of prenatal origin. The 
present study suggests that it may be particularly in 
this group of weighing 1750 to 2000 g, with a lower 
mortality rate and a relatively higher prevalence of 
impairments of prenatal origin, that further falls in 
early mortality which we may confidently anticipate, 
may result in a further increase in the number of 
children surviving with such impairments. Current 
progress in neonatal care, however, gives cause to 
hope that this increase is likely to be balanced by a 
decrease in impairments of perinatal origin. 


We thank the numerous paediatricians, community physicians, 
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Cerebrospinal fluid pressure during post 
haemorrhagic ventricular dilatation in 


newborn infants 


A M KAISER AND A G L WHITELAW 


Department of Paediatrics and Neonatal Medicine, Hammersmith Hospital, London 


SUMMARY Post haemorrhagic ventricular dilatation occurs in a minority of newborn infants, but 
is associated with a high risk of cerebral palsy and developmental delay. Neither the relation of 
ventricular size to cerebrospinal fluid (CSF) pressure, nor the effect of CSF removal on 
prognosis, have been established. Normal CSF pressure measured at subarachnoid cannulation 
was mean (SD) 2-8 (1-4) mm Hg. Values were significantly higher in post haemorrhagic 
ventricular dilatation—9-1 (3-7) mm Hg when the ventricles were expanding, and 4-5 (2-4) mm 
Hg when they were static or contracting. No significant relation between head circumference and 
CSF pressure was found in this series. Raised CSF pressure is associated with progressive 
ventricular dilatation, and may contribute to the increased risk of neurological abnormality. 


Cerebral periventricular haemorrhage occurs in 
about 40% of infants with birthweights below 
1500 g,'? and also less commonly in infants of 
greater weight. When it is followed by persistent or 
progressive ventricular dilatation, the neurodevelop- 
mental prognosis is substantially worse.* * Stewart et 
al’ found that 45% of survivors with post haemor- 
rhagic ventricular dilatation had serious impairment 
from cerebral palsy, developmental delay (develop- 
mental quotient <70), or sensorineural deafness. It 
may be hypothesised that these infants have aggra- 
vated neurological damage resulting from a period 
of raised intracranial pressure. This is known to 
cause periventricular oedema,” distortion of de- 
veloping neural pathways,° and may cause de- 
creased cerebral perfusion. 

Several authors have established that intracranial 
pressure is raised in post haemorrhagic ventricular 
dilatation,’ '* even in so called ‘normal pressure 
hydrocephalus!” during progression of dilatation. In 
most of these reports, however,’ '” anterior fon- 
tanelle pressure was measured, an unreliable reflec- 
tion of intracranial pressure.'* '* Intracranial 
pressure measured directly (by ventricular 
catheter)'! '? was raised in four of seven infants. 
although the exact aetiology of the hydrocephalus in 
all cases was unclear. In only one report!” was the 
course of the dilatation shown by serial computed 
tomography or ultrasound scans, and changes in 
pressure related to it. 
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We have investigated the course of post haemor- 
rhagic ventricular dilatation by direct, serial 
measurement of cerebrospinal fluid (CSF) pressure, 
ventricular size, and head circumference in order to 
elucidate their relation. The CSF pressure was also 
compared with that in normal controls. 


Methods 


Subjects. From November 1981 to May 1984 there 
were 828 admissions to this neonatal intensive care 
unit, and 140 of them (16-9% ) suffered periventricu- 
lar haemorrhage. Seventeen of these (12:1%) were 
complicated by ventricular dilatation (2-1% inci- 
dence). Three further infants were referred with the 
established condition. The study group comprised 
the 16 of these 20 infants in whom CSF pressure was 
measured. 

Clinical details of the study group are shown in 
the Table. They were grouped according to the 
outcome of the dilatation. The progressive group 
comprised the eight babies whose ventricular size 
increased for 2 to 10 weeks, terminated by death 
(two cases) or surgical CSF shunting (six cases). The 
transient group comprised the six babies whose 
ventricular size decreased to normal after 2 to 6 
weeks of appropriate management for ventricular 
dilatation. The static group comprised the two 
babies in whom an initial acute increase in ventricu- 
lar size was succeeded by growth at a normal rate. 
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Table Patient data 
Birthweight (g) Gestation (wks) Clinical details No of LPs/VTs Outcome of 
dilatation 
1380 29 RDS, asphyxia, jaundice 1/3 Progressive 
220) 32 RDS, IPPV. PT. fits 3/0 Transient 
2000 31 RDS, IPPV. jaundke. PDA 1/0 Transient 
2870 38 MTM. IPPV, PT. Vü Static 
1640 Sz MTM. IPPV, PT, jaundice S/O Progressive (died) 
1410 31 RDS, IPPV; IADH, 7/0 Progressive 
830 28 RDS. IPPV. PDA. septicaemia 3/0 Transient 
2600 34 Dysrhythmias, jaundice 1/0 Transient 
2600 37 Factor V deficiency 1/1 Progressive 
1070 28 RDS, IPPV. jaundice. PDA 718 Progressive (died) 
1190 28 RDS. IPPV: PE PDA 4/9 Transient 
1320 28 RDS. IPPV. PT. PDA V0 Transient 
940) 26 RDS. IPPV. PT. 1/6 Progressive 
2670 38 Polycythaemia, fits 7/3 Progressive 
1450 28 RDS, IPPV, PHT. 4/0) Static 
680) 26 RDS, IPPV. jaundice, fits. PDA (v4 Progressive 
Mean 1680 30-9 


RDS=respiratory distress syndrome 
IPPV=intermittent positive pressure ventilation 
PT=pneumothorax/thoraces 

PDA=patent ductus arteriosus 


MTM=myotubular myopathy 
IADH=inappropriate ADH secretion 
PHT=pulmonary hypertension 
LP=lumbar punctures 


VT=ventricular tap 


Ultrasonography. In accordance with existing pro- 
tocols for prospective studies of infant neurology in 
this unit, all babies underwent cranial ultrasonogra- 
phy by ATL Mechanical Sector Scanner within 24 
hours of hospital admission. Infants who were ill or 
of less than 28 weeks’ gestation were scanned daily 
for one week, then twice weekly until discharge 
from hospital. The remaining babies were scanned 
weekly until discharge. With this thoroughness of 
scanning, it is unlikely that any cases were missed. 

In infants with periventricular haemorrhage, the 
width of each lateral ventricle, horizontally from the 
midline to its lateralmost extent, was measured in 
the transfontanelle coronal view just posterior to the 
interventricular foramina. Each scan and measure- 
ment was checked immediately until repeated 
measurements agreed to within | mm. The calipers 
were calibrated electronically before each baby was 
scanned. Ventricular dilatation was diagnosed when 
the width exceeded the 97th centile of Levene’ by 
at least 4 mm on two consecutive occasions. If there 
was asymmetrical dilatation of the two ventricles, 
the smaller measurement was taken. Scans of study 
infants were repeated daily until they and the baby 
were stable, and then every two or three days until 
discharge. 


Head growth. Occipitofrontal circumference was 
measured using an inelastic tape measure. Rates of 
head growth were compared with the centiles of 
Gairdner and Pearson.'° 


Cerebrospinal fluid pressure measurements. Press- 
ure was measured directly by a Gaeltec pressure 
transducer (Gaeltec, Scotland) attached to a needle 
inserted into the subarachnoid space or lateral ven- 
tricles. This was attempted whenever CSF removal 
was clinically indicated (to exclude meningitis, to 
measure protein or blood content, or to remove CSF 
therapeutically as approved by Hammersmith 
Hospital Ethics Committee). Lumbar puncture was 
attempted first, then ventricular puncture if CSF 
flow was inadequate (as in 44 out of 94 instances, 
47%). The infant lay horizontally during the pro- 
cedure, his head and neck in line with his trunk. The 
pressure was recorded when the infant was at rest, with 
the transducer held level with the right atrium. 

To ensure that the measurement truly reflected 
CSF pressure, we imposed several acceptance 
criteria—that the flow of CSF be ready both before 
and after the measurement, that bloody taps be due 
to truly bloody CSF and not to venous cannulation, 
and that the pressure wave displayed on the monitor 
should fluctuate with cardiac and respiratory cycles 
and show a positive Queckenstedt’s test. Since it is 
generally accepted that pressure is evenly transmit- 
ted throughout the neonatal cranial cavity, and that 
there is no anatomical valve between the cranial and 
spinal subarachnoid spaces, we believe that these 
CSF pressure values also reflected the intracranial 
pressure. We have confirmed this by finding less 
than 1 mm Hg difference in a few babies undergoing 
simultaneous ventricular and lumbar measurements. 
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In this way, we performed 94 CSF pressure 
estimations in the study group (mean 5:3 per 
patient, range 1 to 25). It was also measured when 
43 neurologically and structurally normal neonates 
underwent 55 lumbar punctures during septic 
screens performed because of apnoea, fever, brady- 
cardia, single fits, or positive blood cultures. 
Although some of these signs may be accompanied 
by acutely raised intracranial pressure. at the time of 
pressure estimation they had ceased, so it was 
unlikely that intracranial pressure was raised. Hence 
we considered these babies to constitute a normal 
control population. 

There were no complications from CSF pressure 
measurement in the short or longer terms. 


Results 


Cerebrospinal fluid pressure in the control infants 
was mean (SD) 2-8 (1-4) mm Hg. The upper limit of 
normal range (mean + 2 SD) was 5-7 mm Hg. There 
was no variation with birthweight or current weight, 
or with gestational or chronological age. 

The typical course of an infant with post haemor- 
rhagic ventricular dilatation is given in Fig. 1. This 
girl, the second of twins of 28 weeks’ gestation, 
whose birthweight was 1190 g, was transferred to 
our unit on the second day of life with respiratory 
distress syndrome requiring ventilation. Her course 
was complicated by pneumothorax and patent duc- 





Age {days} 


Fig. 1 Course of infant with ‘transient’ dilatation (see text 
for explanation). l 

Dotted lines represent normal values, as explained in text. Squares=lumbar 
CSF pressure. Circkes=ventricular CSF pressure. 


tus arteriosus. Periventricular haemorrhage was 
present on admission and progressed to grade II!” 
with unilateral parenchymal extension, and then to 
transient ventricular dilatation. Figure 1 displays the 
size of the right ventricle (compared with Levene’s 
97th centile), the occipitofrontal circumference 
(compared with Gairdner and Pearson’s centiles), 
and the 13 CSF pressures (compared with our upper 
limit of normal). The four lumbar punctures are 
denoted by squares, and the nine ventricular taps by 
circles; all were performed for therapeutic removal 
of CSF. 

Figure 2 shows the CSF pressures in two groups of 
infants, divided according to the outcome of the 
ventricular dilatation. Group A comprises all those 
measurements in infants with static dilatation, with 
transient dilatation during the contraction phase, 
and with initially progressive dilatation after 
effective surgical CSF shunting. Group B constitutes 
all measurements in infants with progressive dilata- 
tion before CSF shunting, and with transient dilata- 
tion during the expansion phase. There are 67 
pressure measurements in group A, with mean 
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Fig. 2 Cerebrospinal fluid pressure values according to 
type of ventricular dilatation. 
Vertical bars represent mean (SD). 

Group A: during static, contracting transient, or adequately shunted dilata- 
tion, n=27, mean (SD) 4-5 (2-4) mm Hg. 

Group B: during progressive or expanding transient dilatation, n=67, mean 
(SD) 9-1 (3-7) mm Hg. 

Group A and B differ significantly (t=5-9, df=92, P<0-001). 
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(SD) 4-5 (2-4) mm Hg. In group B there are 27 
measurements, with mean (SD) 9-1 (3-7) mm Hg. 
These differ significantly by Student’s unrelated 
t test (t=5-9, df=92, P<0-001). They also both 
differ significantly from the control values (respec- 
tively, t=4-0 and 11-7, df=79 and 119, P<0-001). 
The linear regression coefficient of increment in 
ventricular width on CSF pressure was +0-30 
(P<0-05). 

When the pressure measurements were divided 
into groups corresponding to phases of occipitofron- 
tal circumference change faster than, parallel to, or 
slower than the centiles, no significant difference 
between the mear pressures was found. 


Discussion 


We have shown that in neonates with ventricular 
dilatation after periventricular haemorrhage, CSF 
pressure is higher in the group of patients with a 
progressive increase in ventricular size than in that 
with a decrease in size, and that there is a positive 
correlation betweea increases in ventricular size and 
CSF pressure. Mean CSF pressure in the former 
group was about three times as high as control 
values. 

Our failure to show a significant relation between 
head growth and CSF pressure corroborates other 
work,!8 and is probably due to the buffering effect of 
CSF displacement from the cranial subarachnoid 
space into the venous system,'” or to the variable 
pathogenesis of post haemorrhagic ventricular 
dilatation. 

We realise that the pathogenesis of the ventricular 
dilatation differs widely between babies. The two 
chief processes are obstruction of CSF outflow, 
causing ‘pressure driven’ dilatation, and loss of brain 
parenchyma with passive expansion of the CSF 
space to fill the gap. In the former situation, CSF 
pressure will be raised while dilatation occurs, and 
the neurological outcome may be related to this. In 
the latter, CSF pressure will be normal, and the 
neurological outcome related to the site and extent 
of the parenchymal damage. We would expect the 
relation of ventricular size to CSF pressure to hold 
mainly in the former group. Because we were often 
unable to distinguish the pathogenesis (from indica- 
tors such as the shape of the ventricles and their rate 
of growth compared with head growth) in a given 
baby we included all babies in the analysis. 

Although the extremely high intracranial pressure 
of older children and adults (25 to 35 mm Hg)” with 
intracranial lesions is prevented by the open fon- 
tanelles and sutures of the neonatal skull, neverthe- 
less the raised CSF pressure of some babies with 
post haemorrhagic ventricular dilatation may have 


adverse effects such as periventricular oedema, 
distortion of neural pathways, and possibly impaired 
perfusion in watershed areas of the brain. This may 
contribute to their poor neurological outcome. 

If it is decided to reduce CSF pressure by repeated 
lumbar puncture or ventricular shunt operation, it 
would seem logical to achieve and maintain the 
pressure within the range found in control neonates 
(upper limit of normal 5-7 mm Hg). Standardised 
CSF pressure measurement may be useful in moni- 
toring this treatment. With effective return to 
normal of CSF pressure, the poor prognosis of post 
haemorrhagic ventricular dilatation may be im- 
proved. 


We wish to acknowledge the help of Dr F M C Besag with CSF 
pressure measurements; Drs M I Levene, L DeVries, and L M § 
Dubowitz with ultrasound scanning; and all medical and 
nursing members of the staff of Hammersmith Hospital Neonatal 
Unit tor tolerance, help, and advice. Mr J Messeguer rendered 
technical assistance. AMK is supported by Birthright. 
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One hundred years ago 
‘Sleeplessness in an infant’ 
The Lancet, October 31 and November 14, 1885 : 838 and 933 


‘To the Editor of The Lancet’ 


‘Sir.—I should be glad if any of your numerous readers would give me their opinion on the following case. 

I am attending an infant six months old, hand-reared. He is a very fine boy, is well developed, has already got six teeth 
without the slightest trouble, and has the appearance of a child about twelve months old. But here comes the difficulty. 
He seldom sleeps at night, and very little in the daytime. He does not seem to suffer any pain, and gains flesh. He is well 
cared for: but he wearies his nurse night and day by preventing her from sleeping. So serious is it for her that I have 
advised the parents to provide a special night nurse for the child. I have given small doses of bromide of potassium with 
tincture of hyoscyamus, then with succus conii, and now and then chloral. They seem to relieve him; but, 
notwithstanding, he seldom sleeps. Will anybody suggest a line of treatment, or recommend me any standard authority 
whereby I might glean some further information? I might mention that the child is very excitable, good-tempered, and 
exceedingly lively, and it is amazing how well he looks under the circumstances. 

I am, Sir, yours faithfully, 
Oct. 27th, 1885. SUBSCRIBER.” 


‘Sir,—With reference to the case for which “Subscriber” invites suggestions in your issue of the 31st ult., let me strongly 
advise a discontinuance of all sedatives, especially chloral, as recommended by Dr. Illingworth, and to give a course of 
cod-liver oil. The child is evidently growing and developing beyond its nerve-power—growing beyond its strength; hence 
nervous wakefulness. Give the child the following mixture:—Castor oil, iss; syrup, 3i.; syrup of saffron, 3ss. One 
teaspoonful four, five, or six times a day. I shall be glad to hear from “Subscriber.” I am, Sir, yours obediently, 


Eccleston-street, S.W., Nov 8th, 1885. FreD. F. ANDREWS M.D.” 





NON - INVASIVE 
INTRACRANIAL ASSESSMENT 
OF CEREBRAL PERFUSION 


FOLLOWING CEREBRAL TRAUMA IN CHILDREN OR ADULTS, CEREBRAL 
PERFUSION CAN BE ASSESSED FROM DOPPLER MEASUREMENTS OF BLOOD 
FLOW VELOCITY IN THE INTRACRANIAL ARTERIES 
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Clinical presentation, growth, and pubertal 
development in Addison’s disease 


D B GRANT, N D BARNES, M W MONCRIEFF, AND M O SAVAGE 


Hospital for Sick Children, Great Ormond Street, London, Addenbrookes Hospital, Cambridge, John 
Radcliffe Hospital, Oxford, and Queen Elizabeth Hospital for Children, London 


SUMMARY The cinical course of eight boys and six girls with Addison’s disease has been 
reviewed. Adrenal antibodies were found in five boys and five girls, and four children showed 
clinical evidence ef other autoimmune disease (hypoparathyroidism (three); diabetes (one)). The 
presentation was insidious in 12 children but acute in two. On treatment, linear growth was 
normal and, with the exception of one girl with theca cell antibodies, pubertal development 


proceeded normelly in the older patients. 


Chronic adrenal fai ure—Addison’s disease—is rare 
in childhood and few series have been reported. 
Standard texts give little information on the pres- 
entation and clinscal course of the disease in 
childhood, and conelusions are sometimes based on 
single case reports. We report 14 children with 
Addison’s disease treated personally, and define the 
aetiology, clinical presentation, and outlook for 
growth and puberty. 


Patients 


We have reviewed the records of 24 children with 
chronic adrenal insufficiency who have been under 
our care: none hac neurological symptoms suggest- 
ing the presence of leucodystrophy (Addison- 
Schilder disease). In three boys there was a history 
of adrenal insufficiency in a brother or maternal 
male cousin. These patients almost certainly had X 
linked familial adrenal hypoplasia and have been 
excluded as they do not show spontaneous pubertal 
development as a result of gonadotrophin 
deficiency.! 7 Five further children, including two 
brothers and a brother and sister, presented with 
noticeable pigmentation and hypoglycaemia. Inves- 
tigations showed -hat cortisol secretion was im- 
paired but sodium homeostasis was normal in these 
five, indicating that they had ‘isolated glucocorticoid 
deficiency’ *; the, have also been excluded. 
Eight boys and six girls had evidence of both 
glucocorticoid and mineralocorticoid deficiency, 
and form the basis of this report. Their ages ranged 
from 3-1 to 13-4 years at the time of diagnosis and 10 


92 


5 


were aged 16-0 to 18-5 years when follow up 
stopped. Their clinical features are summarised in 
the Table. 


Presenting symptoms. Lethargy (seven cases), skin 
pigmentation (seven), vomiting (six), and salt crav- 
ing (four) were the commonest presenting symp- 
toms, and were noted in five boys and four girls. 
Polyuria due to diabetes mellitus precipitated hos- 
pital admission in one of these boys. Two boys 
presented as acute medical emergencies with sudden 
collapse after minor respiratory infections. In two 
girls hypocalcaemic convulsions due to hypopara- 
thyroidism and moniliasis of the mouth and nails 
preceded symptoms of adrenal insufficiency. Photo- 
phobia due to keratitis was the first symptom in a 
boy who subsequently developed hypoparathy- 
roidism and then adrenal failure. 


Laboratory investigations. The results of tests of 
adrenal function are summarised in the Table. The 
clinical diagnosis of Addison’s disease was con- 
firmed in all but one of the patients by the presence 
of an inadequate plasma cortisol response to corti- 
cotrophin or tetracosactrin stimulation’; resting 
plasma cortisol concentrations were low in some, 
but not all, cases. Plasma adrenocorticotrophic 
hormone was raised appreciably in the eight patients 
investigated. Ten of the patients had documented 
hyponatraemia, and in four the diagnosis of im- 
paired sodium homeostasis was made on the basis of 
raised plasma renin activity.° 
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Table Clinical features, biochemical findings and tissue antibody results in 14 patients with adrenal insufficiency 











Case Sex Age al Clinical features Plasma Plasma Plasma Plasma Tissue 
no diagnosis cornsol ACTH sodium renin antibodies 
(vrs) (nmol/l) (ngil) (mmol/l) (ng!lihr) 
l M 6-7 Respiratory infection 
with sudden collapse 213=204* — 127 Adrenal 
2 F 11-5 Lethargy, pigmentation, 
salt craving 42—55" — 120 Adrenal. 
thyroid 
3 F 3-1 Vomiting. hypotension 318—318" 1629 129 None 
4 M 9-2 Recurrent vomiting 150— 1807 - 128 Adrenal 
5 M 13-9 Lethargy, vomiting. 
pigmentation, diabetes 50 — 121 Adrenal. 
islet cells 
6 M 11-7 Lethargy. pigmentation. 
salt craving 200—2007 2191 140 7990 None 
7 F 9-0 Vomiting, lethargy. 
pigmentation 126—198" 1143 - 26 OW) Adrenal. 
theca cell 
8 M 3°9 Respiratory infection 
with sudden collapse 60-55" 3375 105 — None 
9 F 11-9 Lethargy. pigmentation 
salt craving 50—70" — 126 — Adrenal 
10 F 10-2 Hypoparathyroidism 
aged 8-3 yrs 55—55" 533 1228 Adrenal, 
theca cell 
11 13-4 Vomiting. lethargy, 
pigmentation 260 255* — 121 23 815 Adrenal 
12 11-6 Photophobia aged 1-5 yrs, 
hypoparathyroidism at 4 yrs S050)" 1852 — KOSS Adrenal, 
Leydig cell 
islet cells 
13 F 7-7 Moniliasis. 
hypoparathyroidism aged 7 yrs 270—500)" 1373 124 12 800 Adrenal. 
theca cell 
14 M 10-2 Vomiting, pigmentation, 
lethargy. salt craving 80—90" 1344 127 10 000 None 





* Cortisol values obtained before and after injection of tetracosactrin or adrenocorticotrophic hormone (ACTH). 


The results of tissue antibody studies are also 
given in the Table. Five girls and five boys had 
positive antibody titres to adrenal steroid cells. In 
three girls and one boy there were also positive 
antibody titres to theca/Leydig cells of the ovary or 
testis; three of these patients also had hypoparathy- 
roidism. One boy was diabetic and had a combina- 
tion of adrenal and islet cell antibodies, as did 
another boy without diabetes. One girl had a 
combination of adrenal and thyroid antibodies. 
Three boys and one girl had no detectable tissue 
autoantibodies; none had a positive tuberculin test 
or evidence of tuberculosis on chest radiograph, or 
adrenal calcification on abdominal radiograph. 


Growth and pubertal development. The growth 
patterns of these children are shown in the Figure. 
With two exceptions, the patients were below 
average height at the time of diagnosis but only one 
patient, a boy with hypoparathyroidism and kera- 
titis, was below the 3rd centile. While growth rates 
on treatment were generally normal, only one 
patient achieved an adult height above the 50th 
centile. 


One of the girls with both adrenal and theca cell 
antibodies showed breast development at 14-3 years 
of age but had not menstruated by the age of 16-3 
years: she had raised basal plasma follicle stimulat- 
ing hormone values. Another girl began breast 
development at 13-2 years and reached menarche at 
15-3 years, and one is still prepubertal at the age of 
11-4 years. Two girls with adrenal antibodies but no 
ovarian antibodies reached menarche at the ages of 
12-3 and 13 years. 

The one boy with both adrenal and Leydig cell 
antibodies is still prepubertal at the age of 12-9 
years, and another with adrenal antibodies only has 
just started puberty at the age of 16-2 years. The 
three other boys with adrenal antibodies were 
considered to be fully mature at ages of 14-6 to 16 
years. 

The one girl with persistently negative adrenal 
antibody titres began menstruation at the age of 15 
years. One of the three boys with negative adrenal 
antibody titres is still prepubertal at the age of 10-9 
years, one has just started pubertal development at 
the age of 16 years, and in one development was 
complete by the age of 14 years. 
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Figure Growth patterns in eight boys and six girls during treatment for adrenal insufficiency. 


Treatment. The patients were treated with either 
cortisone acetate or hydrocortisone together with 
fludrocortisone, but full details of steroid dosage are 
only available in six boys and four girls. In general, 
the lowest dose of steroid that would permit normal 
health and physical activity with some reduction in 
skin pigmentation was used. Four of the children 
were treated with cortisone acetate at an average 
daily dose of 23-6 mg/m? (range 13-9 to 31-2 mg/m”): 
six were given hydrocortisone at an average daily 
dose of 13-8 mg/m? (range 9-3 to 20-0 mg/m’). 
Fludrocortisone was given at a dose of 0-05 to 
0-15 mg daily. 


Discussion 


Autoimmune disease has been recognised for many 
years as the commonest cause of adrenal failure in 
children, and in one large series 19 of 47 children 
were found to have adrenal antibodies.’ In our own 
smaller series of patients, autoimmune disease was 
also the commonest cause, adrenal antibodies being 
found in 10 of 14. These patients often have other 
autoimmune disorders, hypoparathyroidism being 
the most common in our experience. Antibodies 
against other tissues may be present without any 


evidence of overt disease, theca/Leydig cell anti- 
bodies being found in four of our patients. This 
autoimmune endocrinopathy is often familial, and it 
is of interest that the father of one of our patients 
had developed Addison’s disease 14 years earlier. 

Tuberculosis is now a very rare cause of Addison’s 
disease in this country, and excluding Addison- 
Schilder disease, the most likely cause in patients 
without positive antibody titres is familial adrenal 
hypoplasia, inherited as an X linked, or less com- 
monly, a recessive disorder. At present the diag- 
nosis of familial adrenal hypoplasia may only be 
made if a sibling or male cousin has been found to 
have adrenal insufficiency. Such cases were not 
included in our study because of the known associa- 
tion with gonadotrophin deficiency, but obviously 
the absence of a positive family history does not 
completely exclude this diagnosis. In four patients 
without adrenal antibodies there was no evidence of 
tuberculosis or adrenal calcification and the aeti- 
ology of the adrenal failure is unknown. 

The initial symptoms of Addison’s disease are 
often vague and non-specific, which accounts for the 
fact that there was considerable delay in making the 
diagnosis in several of our patients. It is of interest, 
however, that the two boys who presented with a 
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fulminating illness had not had any previous symp- 
toms suggesting the presence of adrenal insuffi- 
ciency. Symptomatic hypoglycaemia was surpris- 
ingly uncommon, although it is a prominent feature 
in patients with isolated glucocorticoid deficiency.* 
Skin pigmentation, a well recognised feature, was 
present at diagnosis in half our patients. Salt craving 
should also suggest the dia agnosis. Loss of weight, a 
common feature in adults," was not recorded in our 
patients, but many of them gained weight rapidly 
during the early weeks of treatment. 

In general, linear growth seems to be normal in 
adequately treated Addison’s disease. The heights 
of all but one patient were below average, however, 
at the time of diagnosis, and only one achieved an 
adult height above the 50th centile. Lack of informa- 
tion on parental height precludes any conclusions as 
to whether these growth patterns were related to 
adrenal insufficiency or whether they were largely 
inherited characteristics. The main risk of steroid 
treatment is overdosage, causing growth retarda- 
tion. Most of our patients required relatively low 
doses of steroids to allow normal health and physical 
activity, and the average dose of hydrocortisone 
used in our series was very similar to the cortisol 
production rate in healthy children.’ 

The above findings confirm that pubertal develop- 
ment is relatively normal in Addison’s disease,'° |! 
in complete contrast to the delayed puberty due to 
gonadotrophin deficiency that is a feature of familial 
adrenal hypoplasia. Spontaneous pubertal develop- 
ment occurred in all our older patients but was very 
delayed in two boys, one with and one without 
adrenal antibodies. With the exception of one girl 
with adrenal and theca cell antibodies who also had 
raised plasma follicle stimulating hormone concen- 
trations, the older girls achieved menarche at 
appropriate ages. Whether they will go on to 
develop ovarian failure with secondary amenor- 
rhoea!* remains to be seen. 


We thank Professor Deborah Doniach and Dr F Bottazzo for the 
tissue antibody results and Dr M Dillon for the plasma renin 
activity estimations. 
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Tubular dysfunction in type I diabetes mellitus 
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SUMMARY Tubular function was investigated in patients with diabetic ketoacidosis and those 
with poorly controlled type I diabetes. Urinary excretion of beta, microglobulin and that 


of certain enzymes: y glutamyltransferase, 


leucine aminopeptidase, and N-acetyl-Đ-D- 


glucosaminidase activities were significantly raised during ketoacidosis in 11 patients compared 
with healthy controls. In 13 poorly controlled diabetics, tubular electrolyte transport was studied 
and a significant reduction in tubular phosphate and sodium reabsorption was found. Tubular 
dysfunction occurring during diabetic ketoacidosis and in poorly controlled diabetics may 
contribute to the development of diabetic nephropathy. 


In an earlier study we found reversible tubular 
proteinuria in diabetic children during hyper- 
glycaemic ketoacicosis.' In the present study further 
aspects of tubular dysfunction were investigated. 


Patients 


Urinary excretion of beta, microglobulin and of 
certain enzymes was investigated in three groups of 
patients: 

(i) Eleven diabetics with ketoacidosis, aged mean 
(SD) 9-6 (3-7) years, who had had diabetes for 1-4 
(1-7) years. Six of the patients were newly diagnosed 
and five had been diabetic for less than five years. 
At the start of our investigation the blood glucose 
concentration for the entire group was mean (SD) 
22-2 (8-8) mmol/l. Glycosuria of 520 (330) mmol/day 
was found. Mean blood pH was 7-12 (0-10) with a 
base excess of —21-8 (5:2) mmol/l. 

(ii) Thirteen well controlled diabetic children who 
had a HbA,, of less than 9-5%. Their age was 10-3 
(3-0) years, and the mean duration of diabetes in 
this group was 2-4 (2-7) years. 

(iii) Eighteen healthy children aged 12-0 (3-4) 
years, who served as controls. 

In 13 poorly controlled diabetics renal tubular 
electrolyte transport was tested during water load- 
ing. Their age was 12-7 (2-25) years, and the mean 
duration of diabetes in this group was 4:3 (3-4) 
years. These children had a HbA, of 12-5 (2-7)%. 
Seven of 13 were just recovering from ketoacidosis. 
Water loading was also performed in 11 healthy 
children. 


Methods 


Urinary beta, microglobulin concentrations. These 
values were determined by ELISA.” 


Urinary enzyme excretion. The following three 
enzymes were measured. 

(i) Gamma glutamyltransferase (y-GT EC. 
2.3.2.2.) activity in the urine was determined by 
the MERCK 14302 test following the method of 
Szasz.* 

(ii) The assay of leucine aminopeptidase (LAP 
EC. 3.4.1.1.) was performed according to the 
method of Nagel by a Boehringer 204-323 test.” 

(iii) The activity of N-acetyl-$-D-glucosaminidase 
(NAG EC. 3.2.1.30.) in the urine was determined 
by.the method of Maruhn.° 
A 24 hour urine specimen was collected in most 
cases, but during diabetic ketoacidosis the collection 
period was four hours. Mean and 2 SDs were 
calculated on logged data. 


Investigations of renal tubular electrolyte transport. 
Water loading was performed according to standard 
methods. Calculations for proximal and distal 
electrolyte clearances were carried out according to 
Haycock et al.’ 


Creatinine. Creatinine concentration was deter- 
. . . . . R 
mined by enzymatic creatinine test (Boehringer). 


Statistical analysis. For statistical evaluation, the 
paired Student’s ¢ test was used. 
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Results 


Beta, microglobulin excretion. Excretion in 13 well 
controlled diabetics was similar to that of controls, 
but it was raised significantly during ketoacidosis 
compared with values pertaining in well controlled 
diabetics. Results are shown in Table 1. Excretion 8 
to 10 days after ketoacidosis did not differ signifi- 
cantly from either the values of well controlled 
diabetics or from those of the healthy controls. 


Urinary enzyme excretion. Gamma glutamyltrans- 
ferase activity did not differ significantly in well 
controlled diabetics and healthy controls, but excre- 
tion rose significantly during ketoacidosis. The 
urinary leucine aminopeptidase and N-acetyl-f-D- 
glucosaminidase activities in well controlled dia- 
betics were significantly higher than those in healthy 
controls. In ketoacidosis further increase in the 
urinary activity of these enzymes occurred. Data are 
summarised in Table 1. Eight to 10 days later the 
urinary excretion of all three enzymes decreased, 
but the difference was not statistically significant. 


Renal function and tubular electrolyte handling. 
There was no statistical difference in endogenous 


Table 1 


creatinine clearance during water diuresis in diabetic 
and control children. Free water clearance and 
fractional water and sodium excretion were signifi- 
cantly increased in diabetics. Sodium reabsorption 
was decreased in the proximal tubule, but it was 
enhanced at the distal part of the nephron: the 
overall effect was of increased sodium loss. The 
tubular phosphate reabsorption was significantly 
lower in diabetic than in the control children. Data 
are given in Table 2 and calculations in Table 3. 





Table 3 Calculations 

Cer =UerX V/P oy DDna =PNaX(Cna+Cu_o) 
Cro =V—Com PRya =Fypa— DDya 

Fe o 0 =V/Cerx 100 DRng =DDya— En, 

Fen, % =En,/Fna X 100 i Up X Per 
FPRya %=PRyẹ; Fna X 100 TPR %=1- P, xU. 


FDRx, % = DRw,/Fw, x 100 


U=urinary concentration, P=plasma concentration, C=clearance concen- 
tration, cr=creatinine, Na=sodium, osm=osmolality, V=urine flow rate, 
Fxy,=sodium filtration rate, Ex,=sodium excretion rate, DDy,=rate of 
delivery of sodium to the distal nephron, DRy,=distal tubular sodium 
reabsorption rate, PRyx,=proximal tubular sodium reabsorption rate. The 
F—prefix indicates ‘fractional——that is the proportion of the filtered load 
reabsorbed or excreted, TPR=tubular phosphate reabsorption. 


Urinary P> microglobulin (P+M), gamma glutamyltransferase (y-GT), leucine aminopeptidase (LAP), 


N-acetyl-B-D-glucosaminidase (NAG) excretion in the different patient groups (values, mean (range) calculated 


on logged data) 

















Groups BoM y-GT LAP NAG 
(ug/min per nv) (ug/mmol creatinine) 

Controls 0-08 2°72 0-14 0:26 
(n=18) (0-05-0-12) (1-46-5-01) (O-11-0-19) (0:18-0:39) 

Well controlled 0-09 3-31 0-194 1-114 
diabetics (0-05-0-15) (1:62-6:76) (0:14-0:27) (0-73-1-50) 
(n=13) 

Diabetics in 3-89" 9-68" 0-32t 2:57” 
coma (1-70-8-90) (4-85-19-3) (0-21-0-48) (1-48—4-47) 
(n=11) 

Diabetics 0-10" 5-75 0-28 2-19 
after coma (O-05—0-21) (2-29-14-40) (0-18-0)-44) (1-23—3-89) 
(n=11) 

*P<0-001; *P<0-01; and #P<0-02. 

Table 2 Tubular electrolyte handling in poorly controlled diabetics (values mean (SD)) 

Group Creatine Water Fractional Fractional Fractional Fractional Tubular 

clearance clearance water sodium PR ya DR ya phosphate 
-ml/min per excretion (%) excretion (%) (%) (%) reabsorption (%) 
1-73 m‘) 

Diabetics 137-4 (26-6) 14-1 (5-3) 15-7 (4-7) 2-9 (1-2) 86-5 (4-8) 10-5 (4-1) 78-6 (9-0) 
n=13 

Controls 132-7 (35-1) 8-9 (2-6) 9-3 (2-9) 0-8 (0-3) 92:1 (2-6) 7-1 (2-4) 93-7 (3-3) 
n=11 

P ns <()-()] <0-001 <()-001 <0-0] <()-0S <0-001 


a ee 
PRya=proximal tubular sodium reabsorption rate; DRy,=distal tubular sodium reabsorption rate. 


Discussion 


Tubular proteinuria is a consequence of tubular 
impairment. In our earlier study we found reversible 
tubular proteinuria in diabetic ketoacidosis even 
when this was of recent onset.' We therefore 
investigated other parameters of tubular function in 
diabetic ketoacidosis. 

In coma, raised beta, microglobulin excretion was 
found, but this resolved 8 to 12 days after ketoaci- 
dosis. Parving et a!” also found higher excretion of 
this in poorly controlled diabetics. 

In diabetic ketoacidosis we observed raised y 
glutamyltransferase leucine aminopeptidase, and 
N-acetyl-B-D-gluccsaminidase excretion. These 
high molecular weight enzymes originate from the 
tubules and are not products of glomerular filtra- 
tion. Gamma glutamyltransferase is a glycoprotein- 
type enzyme, localised in the brush border of the 
proximal tubules and in the loop of Henle. Leucine 
aminopeptidase is a proteolytic enzyme, raised 
urinary activity was observed in tubular impair- 
ment.!” N-acetyl-f-D-glucosaminidase is detectable 
in the lysosomal fraction of the proximal tubular 
cells, and increased excretion in diabetics has been 
reported by several authors.'! Increased excretion 
of these urinary enzymes during diabetic ketoacido- 
sis indicates tubular dysfunction. 

Changes in the electrolyte transport of the renal 
tubular system may occur from the onset of di- 
abetes. In poorly controlled diabetics we observed 
increased urinary phosphate excretion, confirming 
earlier findings. 2 In juvenile diabetics, significantly 
increased urinary sodium excretion was found in 
relation to body surface area. When related to 
filtered load of sodium, however, excretion has been 
found higher only in newly diagnosed patients. 
Ditzel et al'* showed increased sodium reabsorption 
closely related to the increased glomerular filtration 
rate in well controlled diabetics. In our study, a 
reduced proximal tubular sodium reabsorption rate 
was Observed in children with poor glycaemic 
control not compensated for by the enhanced distal 
sodium reabsorption. 

In conclusion, a reversible tubular dysfunction 
may be found in diabetic ketoacidosis as well as in 
poorly controlled diabetes. As early as 1939, 
McCance and Widdowson”? had suggested that 
tubular injury occurred in coma. 

In diabetes, there are some pathological changes 
in the tubules. Five to six days after the onset of 
hyperglycaemia, Armanni-Ebstein cells occur in 
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the distal part of the proximal convolute.'* In 
streptozotocin-induced diabetes hypertrophy of the 
kidneys may be observed. Both the glomerular and 
tubular masses are proportionately enlarged." 
The relation between changes in the tubular 
system developing in the early phase of diabetes and 
the pathological changes occurring later in the 
glomeruli, has not, as yet, been elucidated.!® 
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Growth curve for girls with Turner syndrome 


A J LYON, 


M A PREECE, AND D B GRANT 


Hospital for Sick Children, Great Ormond Street, London 


SUMMARY A growth chart for girls with Turner syndrome has been prepared using data from 
four published series of European patients, and evaluated using retrospective data on the heights 
of girls with Turner syndrome seen at this hospital. The.results indicate that calculation of height 
standard deviation score from this chart allows a reasonable prediction of adult stature in any 
patient with Turner syndrome. In addition, the results indicate that while oestrogen treatment 
causes an initial acceleration of growth, it has no significant effect on adult height. 


“How tall will she be when she grows up?’ is an 
almost invariable question when the implications of 
Turner syndrome are explained to parents. To our 
knowledge, however, there are no growth standards 
that allow a fairly accurate prediction of adult height 
in any individual patient with the disorder. We have 
prepared a growth chart for girls with Turner 
syndrome, using data given in four previously 
published. series of European patients. The value of 
this chart in predicting mature height has been 
evaluated using data on the heights of patients with 
Turner syndrome seen previously in the outpatient 
clinics of this hospital. 


Method 


The growth curve described in this paper has 
been derived from the mean heights and standard 
deviations (SD) at different ages in four published 
series of girls with Turner syndrome; namely 101 
patients from Germany described by Pelz er al,’ 150 
girls from Germany described by Ranke et al,” 55 
girls from Finland reported by Lenko et al,’ and 60 
girls from France reported by Rosenberg and Tell.* 
_In all these series the authors state that the patients 
had-not received any hormone treatment. 

Using the published means and SDs of each of the 
four studies, combined statistics were computed for 
each age group. Details of the method of calculation 
are given in the Appendix. 

`- Height data were collected from the case notes of 
girls with Turner syndrome (45 X and various 
mosaics) who have attended this hospital. Patients 
treated with oestrogens were included but those 
given androgens were excluded. Age groups were 
defined so that, for example, age 10 years repre- 
sented those measurements made between 9-51 


years and 10-50 years. The mean height and SD 
were calculated for each age. 


Results 


Table 1 shows the mean heights and SDs at different 
ages calculated from the pooled data obtained from 
the four published series. The average SD for this 
composite curve is 4-7% of the mean height, which 
agrees with the average SD in each of the published 
series (3-7% to 5-1%, mean 4-5%). 


Table 1 Height, mean (SD), at different ages calculated 
from four published series of girls with Turner syndrome 
and girls with this syndrome seen at this hospital 


Age Data from published reports Hospital for Sick Children 
(yrs) Height (cm) Height (cm) 
No Mean SD No Mean SD - 
i 81 63-8 68  (3-0)* li 64-9 3-7 
2 52 71-5 35 (3-6) 12 74-9 4-3 
3 64 84-2 4-7 (4-0) 15 83-1 4-4 
4 58 91-1 5:5 (4-3) 9 88-3 4-7 
5 66 96-5 5-0 (4-5) 9 927 5-4 
6 79 103-1 64 (4-8) R 97-8 4-0 
7 TT 106-0 $0 (5-0) 14 102-3 5-1 
8 83 111-4 66 (5-2) li 105-2 4-6 
9 97 115-0 5-7 (54) 26 112 49 
10 93 119-5 64 (5-6) 44 116-7 4-6 
1] 84 122-8 62 (5-8) 55 1198 4:6 
12 105 126-5 59 (5-9) 49 123-0 6-6 
13 85 130-7 $8 (D 7 128-1 6&6 
14 85 132-6 59 (6-2) T 131-3 6-3 
15 84 - 135.8 57: (6-4) 84 134-2 5-9 
16 84 138-6 5-4 (6-5) 79 138-3 5-8 
17 52 140-6 60 (6-6) 42 139-1 5-2 
18 26 143-4 63 (67) 26 139-2 3-8 
19 24 143-2 Gi. (6-7) 28 142-8 3-7 
20-+ 138 142-9 73 (6-7) 2 143-2 45 


“Values in parentheses represent ‘smoothed’ SD taken as 47% of the 
mean value. 
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Figure 1 shows these data as mean (2 SD) plotted 
on a growth chart for normal girls’ taking the 
smoothed SD at each age as 4-7% of the mean 
height. 

Table 1 also shows the mean (SD) height at 
ditferent ages for 93 girls with Turner syndrome 
seen at this hospital. In general, the mean heights 
are lower than those for the pooled data, although 
by maturity there was no significant difference. 
Most of these girls had been treated with oestrogens 
from the age of 15 years, whereas the data from the 
published reports were for untreated patients only. 

Twenty nine of the 93 girls seen at this hospital 
had been followed up until the ages of 19 to 24 
years, and their growth seemed to be complete. 
Figure 2 shows the correlation between the height 
SD score (SDS) on the Turner growth chart when 
first seen in the outpatient clinics between the ages 
of 3 and 12 years (SDSinitiai), and the SDS when last 
reviewed between the ages of 19 and 24 years 
(SDS nai). The correlation coefficient was 0-95 
(P<0-001) and the regression equation: 


SDSraay = 0-21 (0-07) + 1-13 (0-07) SDSinitia 


with a residual SD of 0-30 SDS units and 95% 
confidence limits of the order of +2-0 cm. 


Centiles 











1234565 789 1011 1213 & 15 16 17 8 1920 
Age (years ) 


Fig. 1 Mean height (2 SD) at different ages calculated 
from published data on patients with Turner syndrome 
(heavy lines) plotted on a growth chart for normal girls 
(faint lines). 
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y 
3 SD score when 
last seen 






2 3 
SD score when first seen 


y= 0:21+ 1°13x 
r=0-95 


3 


Fig. 2 Relation between height SDS on the Turner chart 
when first measured (age 3-12) and when last seen between 
the ages of 19 and 24 years in 29 girls with Turner 
syndrome. 


In 12 girls, bone age was assessed at the time of 
the initial height measurement by the TW2-RUS 
method,” and height predictions were made by 
methods applicable to normal girls. The mean error 
of mature height prediction was then +3-3 cm (that 
is overprediction) with a range between +19-7 and 
—3-3 cm. In contrast, using the growth chart 
described above, there was a trend to slight under- 
prediction of height by an average of —0-6 cm. This 
underprediction was greatest (—3-8 and —1-9 cm) in 
the two girls with the greatest delay in bone age (5-4 
and 4-4 ‘years’ respectively). Although the bone age 
seemed relevant in these two examples, consider- 
ation of bone age delay did not generally improve 
the predictions in less extreme cases. 

Table 2 shows the mean SDS on the Turner 
growth chart for the 29 girls at the time of 
presentation to outpatients, immediately before and 
one year after starting oestrogen treatment, and at 
the final visit to outpatients when aged 19 to 24 
years. There was a significant improvement in the 
mean SDS one year after starting oestrogen 
(P<0-01, Student’s paired ¢ test) indicating that this 
treatment had accelerated growth. The mean SDS, 
however, when last seen in the outpatient clinic had 
almost returned to the value obtained when the 
patients were first seen, indicating that treatment 
had no significant effect on final height. 

Eight girls, all with mosaic karyotypes, had 
spontaneous menarche between the ages of 13 and 
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Table 2 Mean standard deviation score calculated from 
the Turner chart in 29 girls: (a) when first seen, 

(b) immediately before, and (c) one year after starting 
oestrogen treatment, and (d) between the ages of 19 and 
24 years when growth was complete 





Standard deviation score 





Mean 





SEM 
(a) First visit —(-60 0-10 
(b) At start of oestrogen —0-55 0-12 
(c) After 1 year of oestrogen —0:15° 0-09 
(d) Last visit —0-50 0-10 





“Significant rise in mean SDS in the first year of oestrogen treatment; 
P<0-01—Student’s r test. 


17 years. Each had a growth spurt which started one 
to two years before menarche and over this period 
the mean SDS changed from —0-3 to a maximum of 
+0-5. Heights after the age of 19 years were 
available in only two of these girls. In one, the 
SDSginai remains significantly greater than the 
SDSjnitiaa and in the other both SDSs were equal, 
Suggesting that the growth spurt around the time of 
menarche had not improved final height in this girl 
(these two girls were not included in Fig. 2). 


Discussion 


The data used to construct the growth chart de- 
scribed above were obtained from four series of 
patients attending European centres—the series of 
Swiss patients described by Brook er al’ has not been 
included as mean heights without SDs are given in 
this paper, precluding the incorporation of the data 
into the composite growth chart. 

As there are significant differences in height in 
different populations, even within northern Europe, 
the above growth curve will not necessarily rep- 
resent the actual range of height of girls with Turner 
syndrome in any given population. For example, the 
mean heights of the girls seen in London at different 
ages were generally lower than the combined mean 
values from the other European centres. The data 
obtained, however, from the UK indicated quite 
clearly that in most patients with Turner syndrome 
there is a close relation between height during the 
first decade and adult height. It follows that the 
growth curve described above could have been used 
to predict final height with a fair degree of accuracy 
in these patients, simply by calculating the height 
SDS at presentation and using this SDS to calculate 
mature height. As would be expected the accuracy 
of the prediction could have been improved by using 
the regression equation given above. In girls with 
extreme delay in skeletal maturation the prediction 


would probably have been unduly pessimistic; the 
reverse may be true in girls with advanced skeletal 
age, but no such patients were present in our small 
sample. 

The relatively poor performance of the multiple 
regression prediction equations” is not surprising as 
they were developed from groups of normal children 
who all underwent an adolescent growth spurt, and 
assume that such a spurt will occur in the test 
population. Further, it is well recognised that the 
maturation of the wrist and hand bones in Turner 
syndrome are discordant and it might be expected 
that assigned bone age scores would not reflect 
maturation correctly. 

Several authors have reported that there is no 
significant difference in adult height between 
patients with 45 X karyotypes and patients with 
mosaic forms of Turner syndrome, although the 
mosaic patients were taller in the series reported by 
Snider.* In patients seen at this hospital, there was 
no significant difference in the mean SDS for the 45 
X patients and the SDS for those with mosaic 
karyotypes. Although the growth curve described 
above was derived from mixed data for patients with 
45 X karyotypes and different types of mosaicism, it 
seemed to be useful in predicting adult height in 
both these groups of patients. 

The growth chart may also be of value in 
evaluating treatment aimed at increasing final stat- 
ure in patients with Turner syndrome, for example, 
the use of anabolic steroids. Our own data do not 
Shed any light on this point as none of the patients 
who had been followed until growth was complete 
received such treatment. The results, however, do 
give further information on the effects of oestrogen 
treatment on final height in Turner syndrome. This 
treatment results in a growth spurt, as shown by the 
change in SDS during the first year of treatment. By 
the age of 19 years or more, however, most patients 
had returned to the height centile from which they 
started, and there was no significant difference 
between the mean SDS when first seen and that 
obtained when growth was complete. These 
observations strongly suggest that treatment with 
oestrogen at the age of normal puberty had had very 
little influence on final height. | 


Appendix 


In what follows x, s, and n are used to symbolise the mean 
height, the standard deviation, and the number of observa- 
tions respectively. Subscripts i and a are used to indicate 
the study (i = 1 to 4) and the age group (a = 1 to 20). 
Thus x, = mean height for age a combining the data from 
all four series, whereas X,; would represent any of the four 
means from the separate studies, but all at age a. 


For each age the mean height was calculated as: 


i=4 i=4 
Ši =% Ni X af > Ma (1) 
i= i=] 


Generally the standard deviation, s, can be calculated 
from the equation: 


SEV (SP? = Cx) n/n = 1) (2) 


which is identical to: 


SV (Six? = n} = 1) (3) 


which by rearrangement gives: 
>r = (n — 1)s? + nx? (4) 


and thus the four sets of Yx} could be calculated at 
each age from the known values of Sai, Xai, and Nai, for 
each age in each series. The combined values of Sx; 
were thus calculated for each age by simple addition of the 
Sx. For the pooled data n, was known as was x, from 
equation (1) and therefore s, for the four studies combined 
could be calculated from equation (3), for each age group. 
The values of n,, X,; and s, are given in Table 1. 
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Head circumference charts updated... 


M OUNSTED, V A MOAR, AND A SCOTT 


Department of Paediatrics, University of Oxford, John Radcliffe Hospital, Oxford 


SUMMARY Head circumference measurements from birth to 7 years, obtained from longitudinal 
data on children born between 1970 and 1977, are set against those from studies made in the 
United Kingdom earlier this century. A positive secular trend is shown. The children’s heads 
were significantly larger than those born in the same locality 25 years earlier.. Growth charts 
should be updated, as necessary, with each succeeding generation. 


The importance of plotting children’s somatic 
measurements against the appropriate centile charts 
is now well recognised, and in the United Kingdom 
those provided by Tanner’? are the most widely 
used. For weight and height! these have proved 
invaluable, but there is some suggestion? 4 that 
children’s heads nowadays may be larger than those 
represented in the comparable head circumference 
charts.” Data are presented from a longitudinal 
study of children born in Oxford during the 
1970s and followed up to the age of 7 years.” They 
are set against values derived from previous genera- 
tions.” 


Sample and methods 


The children were all born in Oxford hospitals 
during the period 1970 to 1977. They were partici- 
pating in a study of the growth and development of 
infants with differing rates of intrauterine growth.° 
The sample mainly consists of 270 children whose 
birthweights were within 2 SDs of the mean for 
gestational age and sex.? They were normally 
distributed within these limits. Also included are 
seven ‘small for dates’ and seven ‘large for dates’ 
babies randomly selected from those born during 
the same period. All were white singletons without 
major congenital abnormalities. Eleven (4%) of 
these infants were preterm. 

The mothers were interviewed personally, and 
their babies examined within four days of delivery 
by medical members of a small research team. The 
children were seen thereafter in their own homes at 
the ages of 2, 6, 12, and 18 months; 2, 3, and 4 years; 
and aged 7 years at school. The measurements were 
made under standardised conditions by the same 
small group of doctors who had seen them at birth. 
Head circumference was measured with a fibreglass 


tape round the largest occipitofrontal diameter. The 
children were weighed naked (in a bowl until they 
could stand alone) on standard steelyard platform 
scales. Length was measured on a custom built 
board with a fixed steel measure. From age 2 years 
onwards a stadiometer was used for height. 


Results 


Head circumference measurements for boys and 
girls are given in the Table. The mean values are 
plotted against those reported from earlier United | 
Kingdom studies in the Figure. The lowest curves 
are drawn from data on 1400 London children 
published by Myers in 1926.° Their birth dates were 
not given. Low’ made a longitudinal study of the 
growth of children born in Aberdeen between 1923 
and 1927. At all ages their heads were slightly larger 
than those in the London sample. An upward trend 
is again seen among the children in Westropp and 
Barber’s Oxford study, who were mostly born 
between 1944 and 1948.8 !° The boys in our study 
have significantly larger heads at all ages (P<0-001) 


Table Head circumference from birth to 7 years 


Age Boys Girls 

Mean (SD) No Mean (SD) No 
Birth 35-25 (1-30) 154 34-60 (1-21) 128 
2 months 39-81 (1:15) 120° 38-56 (1-06) g5“ 
6 months 44-37 (1:25) 154 43-02 (1-19) 125 
12 months 47-57 (1-35) 154 46-09 (1-21) 127 
I8 months 48-98 (1-42) 150 47-59 (1-27) 123 
2 years S014 (1-47) 145 48-63 (1-34) 118 
3 years 51-39 (1-46) 143 49-82 {1-42) 113 
4 years 52-05 1-48) 137 50-67 (1-41) 115 
7 years 53:26 (1-51) 80t 52-12 (1-36) 62+ 


* Reduced numbers due to late introduction of this examination. 
t Some children were not yet 7 years old. 
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than those born in the same city some 25 years 
earlier, and significant differences are also found 
between the girls up to and including the age of 3 
years. Analyses of the weights and heights of 
children in the two Oxford studies showed very 
similar mean values at all ages with the exception of 
boys’ height at 3 and 4 years; those in our study 
being slightly taller (P<0-05 and P=0-05, respec- 
tively). 

Tanner’ reports that his charts are derived from 
the data of Westropp and Barber, together with 
those drawn from the London Study of the Inter- 
national Children’s Centre Coordinated Longitudi- 
nal Growth Studies.'' The social class distributions 
in these two samples were similar, and head 
circumference values up to 3 years were almost 
identical. > No information is available on the 
London children, thereafter, but it is clear that from 
3 to 4 years onwards the curves diverge, with the 
Oxford children having larger heads than are 
represented in Tanner’s charts. 


Discussion 


In a separate study’ the head circumference 
measurements of 290 children born between 1970 
and 1973 were distributed in centiles according to 
the standard charts.” At 12 months a generalised 
shift upwards was seen, with more than 60% of the 
values above the median. More recently Cater and 
Gill’ have reported on the head circumferences of 
10 year old children born in Aberdeen in 1969-1970. 
Although half of them had been of low birthweight, 
two thirds of the whole sample had head circumfer- 
ences above the 50th centile. Measurements for 
weight and height of the control children in this 
study were, however, very similar to those of the 
general population; and the centile frequency dis- 
tributions were identical to those of the Tanner/ 
Whitehouse 1959 standards. Thus, in two geographi- 
cally distinct areas, and among children of different 
ages, their heads seem to be larger than expected. 

Variation in the techniques of measurement Is a 
possible but improbable explanation for these find- 
ings. Nor can the favourable locality from which our 
present data were drawn account for the children’s 
heads being larger than the standards. As well as the 
earlier Oxford sample, data are available on chil- 
dren born in the early 1950s from two other sources. 
Head circumference measurements up to 3 years of 
aye were very similar for children in west central 
London" and Oxford: and those reported for 
Edinburgh children were substantially larger in the 
first year,'* but somewhat smaller from 3 to 5 
years." The social class distributions of the children 


in Westropp and Barber’s sample differed slightly 
from our own. Although there were similar propor- 
tions in social classes IV and V, their sample had 
fewer children in I and I and more in III than ours. 
Statistical adjustments, however, to take account of 
this, only reduce the differences in mean head 
circumference by approximately | mm, and those of 
the younger generation remain significantly larger. 

Many studies have shown secular trends towards 
increasing weights and heights during the past 
century.!0!8 The changes were more marked for 
low than high income groups, and there was some 
indication that children in the latter had achieved 
their maximum size in the 1930s, when they were 
already taller than the general population in the 
1960s.!7 Cameron studied large cohorts of children’s 
measurements obtained between 1904 and 1966.'* 
There was a fairly uniform trend upwards until 1949, 
but the median values for the 1959 and 1966 cohorts 
were ‘almost superimposable’. The results, he said 
‘indicate an end to the positive secular trend for 
height and weight at about the same time as the 
previously reported end to a decreasing age of 
menarche in London girls.” Nevertheless, detailed 
examination of growth data on 15 birth cohorts from 
1961 to 1975 showed a continuing positive trend for 
height among primary school children in England 
and Scotland,!? although at a slower rate than 
Cameron’s estimates for any period between 1905 
and 1954. 

With small exceptions (which could have occurred 
by chance) the heights and weights of boys and girls 
in our study did not differ at any age from those of 
boys and girls born in the same city a generation 
earlier.'” The median values were also very similar 
to those in the standard charts,' but head circumfer- 
ence measurements were larger, indicating that the 
secular trend upwards in head size, which was 
evident during the first half of this century, con- 
tinued into the 1970s. Among both English and 
Scottish school children the continuing trend for 
height during the 1970s was smaller for girls than 
boys.'” It was also greater when estimated at 8 years 
than at 5 years, suggesting a diminishing effect in the 
younger cohort. Bakwin and McLaughlin™ ex- 
amined the heights and weights of students entering 
college in 1930 and 1958, respectively. There was no 
change in those who had come from private schools 
nor among female students from state schools, but 
the height of male students from state schools 
increased during this period. These two studies draw 
attention to the likelihood of a gender difference in 
the time at which maximum height is achieved 
within specific populations. Our data also suggest 
that girls may achieve their maximum head cir- 
cumference historically earlier than boys. Such a 


difference would be compatible with the general 
theory of the Y chromosome message.” 

One might conjecture about the underlying biolo- 
gical, sociological, demographic, and economic fac- 
tors that may be associated with changes in size over 
time. It is important, however, to recognise that 
secular changes may still be occurring. Growth 
standards for children should be updated, as neces- 
sary, with each succeeding generation. 


This work is supported by a Medical Research Council programme 
grant. 
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Prevalence and disabilities in 4 to 8 year olds with 
cerebral palsy 


P EVANS, M ELLIOTT,* E-ALBERMAN, AND S EVANS 
Department of Clinical Epidemiology, London Hospital Medical College 


SUMMARY A register of children born between 1970 and 1979 in the South East Thames 
Regional Health Authority, and diagnosed as having pre-, peri-, and postnatal cerebral palsy, 
was set up between 1978 and 1981. We report the 527 children born between 1970 and 1974 for 
whom ascertainment is virtually complete. The estimated prevalence was 2:2 per 1000, with 7-4% 
multiple births, and 58% boys. Birthweight distribution is as expected, with 35% weighing less 
than 2500 g at birth. Parental permission for release of detailed medical information was sought, 
and the clinicians responsible gave us data on the type of cerebral palsy; details of impairments, 
disabilities, and anticipated future prospects; and an opinion on the probable timing of the cause. 
There was a high incidence of orthopaedic defects which must represent a considerable use of 
resources, although the prevalence of hearing and vision defects suggested that some of these 
may be undetected. 
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The setting up of a geographically based register of 
children diagnosed as having cerebral palsy has been 
strongly recommended.!* The aims include the 
provision of epidemiological data for aetiological 
studies; the identification of trends in prevalence 
which may act as an outcome measure for changes in 
obstetrical or neonatal management; and the provi- 
sion of an information base from which to plan 
services needed by the affected children. 

Such a register was assembled between 1978 and 
1981 in the South East Thames Regional Health 
Authority (SETRHA) with regard to resident chil- 
dren diagnosed as having any form of cerebral palsy 
and born between 1970 and 1979. We report here on 
children born between 1970 and 1974. 

Setting up the register presented many problems, 
in particular the potential conflict between obtaining 
parental agreement to the registration and the need 
to obtain complete information, and problems 
arising from using data obtained as part of the 
routine care of the children, rather than carrymg out 
a structured and validated examination of each 
child. The present report shows what could and 
could not be obtained from routinely available data. 


Methods 


Selection of cases. The register comprised children 


with cerebral palsy who had been born in or whose 
families were resident in SETRHA at the time of 
ascertainment. The boundaries of SETRHA were as 
defined in 1974. It was hoped that the number of 
affected children born in the region, who had moved 
out before ascertainment, would be approximately 


_ balanced by the number of children born outside but 


resident at the time of ascertainment. 


Ascertainment. Ascertainment was from multiple 
sources: in the first instance from the Spastics 
Society (18% of all those on our register); secondly 
from paediatricians in the region (51%); thirdly 
from area health authority handicap registers or 
special files (an additional 26%); and lastly from 
other sources including special schools and ortho- 
paedic clinics (5%). A total of 816 cases born 
between 1970 and 1979 was assembled, mostly 
ascertained from more than one source. 

This paper is based on the findings concerning the 
527 children born in the period 1970 to 1974. 

An independent check on the completeness of 
ascertainment is available for children born in 1970, 
1971, or 1973 with a birthweight of 2000 g or less. 
These were included in a prospectively studied 
cohort,’ and using the sources listed above, retro- 
spective ascertainment was complete except for one 


“Now retired; previously at the Paediatric Research Unit, Gray's Hospital Medical School, London. 
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very mild case and two in whom the diagnosis was 
doubtful or had changed over the years. 


Data obtained. The parents or guardians of the 
children were asked by the professionals who first 
notified us, whether we might approach them. 
Where an agreement was obtained permission was 
sought for the release of medical information, and 
for the place of birth and birthweight of the child. Of 
the 527 children in the subsample, parental forms 
were received for 316 (60%), of which 99% gave 
permission. No reply was received from 159 parents 
and a further 52 (10%) were not approached for a 
variety of social and other reasons. In a few cases 
the clinicians considered it appropriate to release 
information in the absence of explicit parental 
permission. 

For 331 cases (63%), we then received a clinical 
form, signed by one of 50 or so collaborating 
clinicians, and this described each child’s impair- 
ments, disabilities, anticipated future prospects and 
needs, and the probable timing of any insult thought 
to have caused the cerebral palsy. Obstetric details 
were obtained for 264 (50%) of the pregnancies. 
Where no clinical form was received and permission 
(parental or medical) was given, any available 
clinical data were abstracted from the local authority 
records. 


Results 


Types of cerebral palsy reported. The collaborating 
clinicians stated the type of cerebral palsy on the 
form according to their interpretation of the current 
nomenclature. More than 40 different diagnostic 
labels, and numerous combinations thereof, were 
used. This led to considerable difficulties when we 
attempted to allocate each case to a diagnostic 
subgroup. Only broad groupings could be used with 
any confidence, and these were distributed as in 
Table 1. Within the group described as spastic it was 





Table 1 Distribution of types of cerebral palsy 
Diagnosis No % of total % of those 
number of known type 

Dyskinetic 52 9-8 12-5 
Spastic 270 51-2 64-7 

Ataxic 39 7:4 9.4 
Dyskinetic spastic 40) 7-6 9-6 
Dyskinetic ataxic 3 0-5 0-7 
Ataxic spastic 13 2-3 3-1 

Other types and 

type not known" 110 21-0 
Total 527 100 100 


*The dyskinetic group includes choreoathetosis and dystonia; six cases were 
described only as ‘hypotonic’, but these are included under ‘other types’ as it 
was not clear how many had true hypotonic cerebral palsy. 


possible to identify several subgroups, as shown in 
Table 2, although it was clear that different clini- 
clans used these terms in different ways. 


Age at diagnosis. The age at firm diagnosis was 
reported for 352 cases. Only 49% had been di- 
agnosed by the first birthday, 79% by the second, 
and 95% by the fourth, but for many the presence of 
cerebral palsy had been suspected much earlier. 


Prevalence, multiple births, and sex distribution. 
There were about 236 000 livebirths within the 
SETRHA in the years 1970 to 1974, so that the 
estimated prevalence was 2-2 per 1000. 

For 354 cases, the clinicians gave an opinion on 
the probable timing of any insult thought to have 
caused the cerebral palsy. Thirty previously normal 
children (8-5%) were thought to have acquired the 
condition, most commonly after an infection affect- 
ing the central nervous system. These ‘postnatal’ 
cases are included in the analysis. 

Of those where plurality was known (393), 7-4% 
were multiple births. More boys were affected than 
girls, and there is an excess of boys in all the major 
groups and subgroups, except for the diplegic group 
as shown in Table 3. 


Birthweight and gestational age. Birthweight was 
known for 438 (83%) cases, the range being 790 to 
4791 g, and estimated gestational age for 384, the 
range being 27 to 44 weeks. Eleven per cent weighed 
less than 1500 g, 6% between 1500 and 
1749 g, 7% between 1750 and 1999 g, and 11% 
between 2000 and 2499 g; overall, 35% weighed less 
than 2500 g at birth. 








Table 2 Distribution of subgroups described as spastic 
No ) 

Hemiplegia 97 36 

Diplegia 74 28 

Quadriplegia 71 26 

Monoplegia 6 2 

Paraplegia 5 2 

Other 17 6 

Total 270 100 


Table 3 Percentage of boys by clinical type (524 cases) 








Dyskinetic 62 Dyskinetic spastic 67 
Ataxic 54 Dyskinetic ataxic 67 
Spastic 56 Ataxic spastic 77 

Hemiplegia 63 

Quadriplegia 63 

Diplegia 45 
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Impairments. The forms completed by the clinicians 
or by our researchers from district handicap records 
gave details of impairments, which are summarised 
in Table 4. Two different percentages are given for 
each category. The first relates only to those cases 
for whom a clinical form was available, and may be 
an overestimate of the prevalence of impairment. 
This is because clinicians may have selectively 
chosen to complete clinical forms for severe cases, 
and some milder cases may no longer be under 
regular surveillance. The second percentage is esti- 
mated out of all cases assigned to that diagnostic 
group, whether or not clinical data were available. 
This figure may be an underestimate of the preva- 
lence of impairment, because of the number of cases 
for whom information was incomplete. In the text, 
figures quoted are for those cases with clinical 
forms, unless otherwise stated. 


Disabilities. Table 5 presents the findings related to 
mental ability, manual dexterity, and ambulation. 
As one would expect, 90% of all children in the 
study were reported as having a problem with 
ambulation, and more surprisingly 76% were de- 
scribed as having problems with manual dexterity. 


Table 4 Impairments by clinical type of cerebral palsy 


Seventy seven per cent were said to have some 
mental disability. The children with spastic dys- 
kinesia and with spastic quadriplegia were the most 
severely disabled, often with multiple, severe prob- 
lems. (Data concerning the spastic subgroups is 
available on request). 


Handicap: anticipated future prospects. The clini- 
cians were asked to give their assessment of each 
child’s likely future prospects using the categories 
listed in Table 6, and this was the best measure of 
handicap available from this study. 

Clearly the children in this study were very young 
at the time the forms were completed, but the 
clinicians’ views of their anticipated prospects was 
gloomy. A need for permanent care was foreseen 
for at least 23%. 

Anticipated future prospects seemed, at least in 
the minds of the clinicians, to be very closely linked 
with mental ability. Of those who were of normal or 
near normal mental ability, only 4% were expected 
to require permanent care; of those expected to 
require permanent care, 96% were educationally 
subnormal. The anticipated future prospects of the 
spastic children are shown in Table 7. 



































Alaxic Spastic Dyskinetic Dyskinetic spastic "All cases in study 
Clin (All) Clin (All) Clin (All) Clin (All) Clin (All) 
form (cases) form (cases) form (cases) form (cases) form (cases) 
Number of cases 32 (39) 191 (270) 34 (52) 28 (40) 332 (527) 
Hearing (%) 
Severe defect 0 (0) 2 (2 6 (4) 4 (2) 3 (2) 
Moderate defect 3 (3) 6 (4) 6 (4) 4 (3) 6 (4) 
Defect of 
unknown severity 0 (3) l (3) 0 (1) 0 (0) | ( 
No defect 97 (82) R8 (64) &2 (58) 92 (65) 87 
Missing data 0 (12) 3 (27) 6 (33) 0) (30) 3 (34) 
Vision (%) 
Severe defect 3 (3) 9 (8) 9 (6) 4 (2) 7 (6) 
Moderate defect 6 (5) 17 (13) 15 (10) 18 (13) l6 (10) 
Squint 19 (15) 17 (16) iy (15) 32 (27) 19 (16) 
Other defect, 
eg nystagmus 22 (21) 2 (3) 0) (0) 4 (3) 4 (4) 
No defect 50 (46) 51 (36) 56 (38) 43 (30) 5] (33) 
Missing data 0 (10) 4 (24) 3 (31) () (25) 3 (31) 
Orthopaedic (%) 
Right hip defect 0) (0) 0 (0) 3 (4) 4 (2) l (1) 
Left hip defect 0 (0) 2 (2) 6 (4) (2) 2 (1) 
Both hips 0) (0) 7 (5) 0) (2) 11 (8) 5 (3) 
‘Other’ defect(s) 16 (13) 40 (32) 32 (23) (33) 36 (26) 
Hip(s) and 
‘other’ defects 0 (0) 4 (3) 3 (2) 7 (5) 4 (3) 
Defect(s) of 
unknown type 3 (5) 2 (4) 0 (2) 0) (10) 2 (4) 
No defect 72 (59) 38 (27) 50 (34) 25 (18) H (28) 
Missing data 9 (23) J (27) 6 (29) 3 (22) 6 (34) 





*Includes cases for whom diagnostic type is not known, as well as cases in smaller diagnostic groups. 
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Table 5 Disabilities by clinical type of cerebral palsy 
Alaxic Spastic 
Clin (All) Clin (All) 
form (cases) form (cases) 
Number of cases 32 (39) 19] (270) 
Mental ability (%) 
ESN (S) 19 (20) 30 (24) 
ESN (M) 4] (33) 20 (15) 
Slight disability 31 (26) 20) (14) 
Some disability 
severity not known () (0) () (4) 
No disability 6 (8) 27 (20) 
Missing data 3 (13) 3 (23) 
Manual dexterity (%) 
Disability (S) 16 (13) 25 (18) 
Disability (M) 69 (59) 45 (32) 
Some disability, 
severity not known 0) (3) | (1) 
No disability 12 (10) 26 (19) 
Missing data 3 (15) 3 (30) 
Ambulation (%) 
Bedridden or chair, 
not self propelled () (0) 20 (14) 
Wheelchair, 
self-propelled 0) (0) l (1) 
Sticks, crutches, 
rollator etc 13 (10) 1] (8) 
Limited ambulation 
but no aids used 25 (20) 17 (13) 
Minimal disability S50 (41) 4] (29) 
Some disability, 
severity not known 0 (3) l (1) 
No disability 9 (5) 5 (3) 
Missing data S (18) d (31) 


Dyskinetic Dyskinetic spastic "All cases in study 











Clin (All) Clin (All) Clin (All) 
form (cases) form (cases) form (cases) 
34 (52) 28 (40) 332 (527) 
44 (40) 53 (45) 34 (26) 
26 (19) 25 (17) 24 (16) 
12 (8) 18 (13) 19 (12) 
0) (0) 0) (0) 0) (4) 
Is (14) 4 (5) 21 (15) 
() (19) 0) (20) 2 (27) 
53 (36) S0 (35) 28 (18) 
4] (27) 50 (35) 47 (30) 
0 (0) 0 (0) l (2) 
0) (0) 0) (0) 21 (13) 
6 (37) 0) (30) 3 (37) 
S0 (35) 39 (27) 22 (14) 
9 (6) I8 (13) 4 (2) 
9 (6) 18 (13) 12 (8) 
9 (6) 21 (15) 18 (12) 
14 (9) 4 (2) 33 (21) 
0) (0) 0) (0) l (1) 
3 (2) 0 (0) 7 (5) 
6 (36) 0 (30) 3 (37) 





*Includes cases for whom diagnostic type is not known, as well as cases in smaller diagnostic groups. 


ESN=educationally subnormal; S=severe, M=moderate. 


Table 6 Anticipated prospects in children with cerebral 
palsy 











No % of % with 

total no replies 
Normal 3] 6 10 
Narmal school but some handicap 65 12 20 
Special school but ‘employable’ 96 18 30 
Permanent care 120 23 37 
Impaired prospects (details not given) 10 2 3 
Not known 205 39 — 
Tatal 527 100 100 





Table 7 Anticipated prospects in spastic children by major 
subgroups 








Hemiplegics Diplegics Quadriplegics 
(%) (% ) (%o ) 
Normal 20 16 2 
Normal school but 
some handicap 45 24 4 
Special school but 
‘employable’ 22 46 13 
Permanent care 10 10 80 
Impaired prospects, 
(details not given) 3 4 l 





Discussion 


All features of the epidemiology of this group are 
closely in accord with that expected from the 
published reports. The prevalence of about 2 per 
1000 livebirths, the pattern of birthweight and 
gestation, the excess of boys, the 7-4% multiple 
births, and the 8-5% of postnatal cases are within 
the range of other studies.* It seems therefore that 
the present data do give some useful information for 
planning purposes; and it seems likely that these 
children are a fairly complete sample of cerebral 
palsy in the region in births between 1970 and 1974. 


Orthopaedic impairments. The reported prevalence 
of hip defects, which was directly asked for, is likely 
to represent accurately the situation at the time of 
the child’s most recent assessment. The form did not 
distinguish between congenital and acquired de- 
fects. The data concerning ‘other’ orthopaedic 
impairments must be regarded as incomplete, as 
details were often omitted from the clinical form. It 
has been very difficult to find any previous data with 
which to compare the prevalence of hip defects 
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reported in this study. Muckart® reported on the 
orthopaedic aspects of a geographically based cere- 
bral palsy study undertaken in the 1950s. In a group 
of 37 cases of spastic quadriplegia he surveyed, at 
least 16 (43%) had a hip problem, 12 flexed 
adducted hips, one a dislocated hip after arthritis, 
and three a flexion deformity due to muscle im- 
balance. Unfortunately it is difficult to make a direct 
comparison with the present study, but it seems that 
the overall prevalence of hip problems in spastic 
quadriplegia of a maximum of 28% (data available 
on request) may be a little lower in the 1970s 
compared with the 1950s. 


Hearing impairment. The fact that only 10% of 
children with a clinical form were recorded as having 
any impairment of hearing may be seen as a cause 
for concern. The true incidence of hearing loss in 
normal children is difficult to determine. The 
National Child Development Study® follow up of 7 
year olds found that 5-7% had a hearing loss of 35 
„dB or more on at least two frequencies. More 
recently, however, a small study on a class of normal 
8 year olds in a relatively deprived area of London’ 
found the incidence of a similar degree of hearing 
loss to be 26:3%. The incidence of hearing loss in 
children with cerebral: palsy was discussed by 
Mowat® who concluded that while studies using 
routine clinical records gave figures of 3 to 7%, the 
true incidence, shown by systematic investigation of 
hearing, was probably between 20 and 25% in the 
cerebral palsied population as a whole, and much 
higher among those attending special schools. 
While it is possible that medical advances in the 
last two decades may have resulted in a genuine fall, 
it is likely that the prevalence of 10% in the present 
study is an underestimate, and this may mean that 
some children are not getting the help they need. 


Visual impairment. In the present study half of those 
with clinical forms were thought to have no visual 
defect, but it is not known how many of these had 
been examined by an ophthalmologist. It is to be 
hoped that the figure of 7% for those with severe 
visual defects is not a ‘gross underestimate. As the 
clinicians were not specifically asked about squints, 
the reported incidence of 19% is known to be an 
underestimate, and no doubt some of those with 
squints are grouped under ‘moderate defect’. 
Douglas’ found that nearly half of the patients with 
cerebral palsy were affected by a squint. Black’ 

described the visual problems of children with 
cerebral palsy attending a Spastics Society school, 
and commented that a high proportion of the 
children had never been examined by an ophthalmo- 
logist. He also found that just over half of the 


children at the spastics school had a visual defect, 
and was concerned at the large number of children 
with ambylopia who had not received any treat- 
ment. 

As the most common visual defects in children 
with cerebral palsy are amenable to treatment, it is 
vital that this opportunity to enhance their com- | 
munication with the world is not lost. 


Disabilities of locomotion. Of the children for whom 
a clinical form had been received, 22% were 
bedridden or confined to a wheelchair which they 
did not propel themselves. A further 16% relied on 
a self propelled wheelchair or other aid for their 
mobility. Future follow up may, however, show that 
with the passage of time additional children have 
become unable to maintain independent mobility, 
or have resorted to aids in order to increase the 
distances they are able to cover as they seek greater 
independence. 


Mental ability and future prospects. Anticipated 
future prospects are closely linked with mental 
ability, which is the overriding factor in all but the 
most severely physically handicapped cases, and 
34% were reported to be severely educationally 
subnormal. This is slightly higher than the 27% of 
children born in the 1940s and 1950s, with an IQ of 
under 50,!! but as explained above the figure for 
cases with clinical forms may be an overestimate. 


Value of the study. These were results obtained from 
data available in the routinely kept medical notes, 
and no attempt was made to examine the children in 
a standard fashion. Any child with a clinical diagno- 
sis of cerebral palsy was included, and in some the 
diagnosis might subsequently be revised. Moreover, 
we accepted the data limitations imposed by seeking 
parental permission for medical disclosure of 
records. 

The quality of the data obtained needs to be 
looked at with regard to each of these constraints, 
for they had different effects. Firstly, it was obvious 
that the unstructured and idiosyncratic nature of the 
clinical records, kept by more than 50 different 
clinicians, prevented any rigorous systematic analy- 
sis of the different types of cerebral palsy and the 
impairments, disabilities, or handicaps. It would be 
a very considerable advance if some agreement 
could be reached, regarding an informative standar- 
dised and structured description of each, inde- 
pendent of individual classification preferences. 
Secondly, it is time for open discussion on the ethics 
of releasing data to bona fide researchers without 
explicit parental permission in such important condi- 
tions as cerebral palsy, a subgroup of which is still 
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regarded as an indicator of the quality of obstetric 
and paediatric care. Prospective studies with full 
parental agreement are the ideal, but are rarely 
feasible. 

Finally, among recent arguments about the causes 
of, or trends in prevalence of cerebral palsy, the 
needs of the affected children seem to have been 
somewhat neglected. The present study, incomplete 
though it is, shows the number and complexity of 
the impairments and disabilities in these children, of 
whom some 100 new cases a year will occur in a 
health region with some 50 000 births, and in whom 
mortality has now been much reduced. It seems that 
the clinical picture of the group has not changed 
substantially since the 1940s and 1950s. Their 
orthopaedic problems alone must be a major drain 
on the paediatric surgical services, and there is still 
little agreement as to their best management. 
Sensory and communication problems still loom 
large, and again it is unclear to what extent these are 
being either fully diagnosed or compensated for 
through the use ef new technology. 

We owe it to these children to at least keep 
records that are standard and informative, and to 
follow them at regular intervals to see to what extent 
their needs are being met. 


This project was supperted by a grant from the Spastics Society. 
We thank the paediatricians, obstetricians, district community 
physicians, and other bealth workers in the SETRHA for invalu- 
able help with the data collection. The data collection was carried 
out from the Paediatric Research Unit, Guy's Hospital Medical 
School. 
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Risk factors for mental retardation 


P RANTAKALLIO AND L VON WENDT 
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SUMMARY Risk factors for mental retardation were studied prospectively in 12 000 children born 
in northern Finland in 1966 and followed to the age of 14 years. The number of untraced children 
was less than 2 per 1000. Altogether 326 children had an IQ less than 86, and the incidence of 
severe retardation (IQ less than 50) was especially high. An incidence figure for children with 
mental retardation, a separate figure for healthy children, and also the death rate were calculated 
for each disease. Only in the cases of Down's syndrome and some hereditary diseases were all the 
exposed children mentally retarded; in other diseases some children did not seem to suffer any 
sequelae. A risk factor could be found for 50-6% of the total number of children with mental 
retardation, the percentage decreasing from the severest to the mildest form (86-7% , 45-4%. and 
30-9% ). Some 9-4% of the healthy children and 77-7% of those who died had had one or more of 
these conditions. Prenatal conditions were most often associated with severe mental retardation 
(64%), and perinatal conditions with mild retardation, (IQ 50 to 70: 27%) and mental 
subnormality (IQ 71 to 85; 18%). Cases with no known risk factor were more common among 


boys than girls. 


A detailed knowledge of the risk factors for mental 
retardation in a community forms the natural basis 
for preventive measures. The facilities for exact 
diagnosis depend on the medical information avail- 
able on aetiological factors and therefore alter with 
time. Thus MacKay' noted that in 1965 a definite 
aetiological diagnosis for severe mental retardation 
could be made in only one third of all patients;7 but 
this could be achieved in 65% of cases by 1973* and 
in 86% by 1977.7 Even though the aetiological 
diagnoses in many instances are specific to an 
eponymous entity, there are many conditions, such 
as anoxia, which result in retardation in some 
children only, and studies of this type are seldom 
epidemiological population studies from which we 
can also find out what proportion of the children 
exposed to a specific disease will be mentally 
retarded, what proportion will be perfectly healthy, 
and what proportion will die. 

The risk factors for mental retardation were 
studied in a birth cohort for 1966 in northern 
Finland.” The investigation was started during 
pregnancy and the children were followed up to the 
age of 14 years. Morbidity during the 14 years, and 
particularly that for the newborn period, was carefully 
recorded prospectively. In the follow up, special 
emphasis was laid on recording the incidence of 
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mental retardation, a figure which was found to be 
unusually high, especially for severe retardation.® 


Series and methods 


The series comprised 12 058 live births from the two 
northern-most provinces of Finland, Oulu and 
Lapland, and covered 96% of all children born in 
the region in 1966.° Because the study was started 
during pregnancy, all the cases with an expected 
date of delivery in 1966 were included, so that a 
small number of preterm infants were born in 1965 
and post-term infants in 1967. Twin infants num- 
bered 314 and singletons 11 744. Perinatal mortality 
was 26-0 per 1000 and 278 liveborn children had died 
before the age of 14 years. 

Follow up data on the mental and physical 
development of the children were collected at 
various ages, the latest follow up being in 1980 and 
1981, representing an age of 14 years. Only 14 
children, 1-2 per 1000, could not be traced at that 
age, all having emigrated to other countries. A total 
of 82-9% of the original cohort were still living in 
northern Finland in 1980, 10-7% were living in other 
parts of Finland, and 6-5% had emigrated to other 
countries, mainly to Sweden. 


Data were collected during the period 1966 to 
1983 in the following ways: 

(1) In 1965 anc 1966, questionnaires on the 
pregnancy and on morbidity and mortality among 
the infants during the perinatal period were filled in 
by the midwives at the antenatal and postnatal 
clinics for 12 068 mothers.” 

(2) In 1967, a form with 72 items was filled in for 
children admitted to children’s hospitals during the 
first 28 days of life. Data were available for 628 
children, 81-2% of the total of 773 who were 
admitted at that age and for whom diagnoses were 
available (see below). The following details were 
used for this study: the blood sugar and bilirubin 
concentrations, body temperature on hospital 
admission, and the diagnoses for the mother and 
child. 

(3) Diagnoses on admission to the four children’s 
hospitals in the arza between 1966 and 1972 were 
collected by the research group, (n=3528).’ 

(4) A questionnaire on the children’s health and 
development at the age of 1 year was filled in by the 
public health nurses at the child welfare centres, 
(n=10 822)." 

(5) Hospital records and special forms were filled 
in for those chidren who visited neurological 
outpatient clinics in the area either because of their 
symptoms or when requested to do so for study 
purposes (n=1841).9 10 

(6) All existing protocols for IQ tests and psycho- 
logist’s evaluations were collected from the child 
guidance centres, hospitals, and institutions for 
mentally retarded children (n=483).° |! 

(7) Data were also collected from national regis- 
ters of—death certificates (from 1965, n=278); 
hospital discharge register (from 1972, n=5454); 
child subsidies for chronically sick children (from 
1967, n=349); mentally retarded children (from 
1979, n=82). 

The children wath mental retardation were thus 
identified from data collected by the study group or 
from national registers. Careful inquiries were 
carried out on all children not attending school at a 
level appropriate “or their age in order to check that 
all cases had been included. The 326 children with 
an IQ less than 85, were divided into severe cases, 
IQ less than 50 (n=98); mild, IQ 50 to 70 (n=66); 
and mentally subnormal, IQ 71 to 85 (n= 162). Some 
25 children with an IQ less than 86 died before the 
age of 14 years, and except for one they all belonged 
to the most retarded group.” Altogether 13 different 
types of tests for 472 children were used, the 
predominant test. Terman-Merrill was standardised 
for Finnish children in the 1950s,'* '* whereas the 
other tests were translations and used according to 
the original instructions. Each child underwent an 
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average of 2-4 tests, frequently of different types. 
The most current and complete test was chosen if 
there were several available. For this study the IQ 
was assessed using the Terman-Merrill test for 217 
children and using the Wechsler intelligence scale"? 
for 205 children. For the remaining 50 children the 
IQ was obtained using one of the less common tests. 

The risk factors were subdivided into two types: 

(a) A prenatal or perinatal causal factor was con- 
sidered to have been present whenever such a 
diagnosis of evident clinical importance had been 
given to the child during the period or later findings 
clearly showed a prenatal or perinatal origin. 

(b) A postnatal risk factor was considered to be 
present whenever a clinically important diagnosis 
which could be assumed to affect development was 
present. 

All types of haemolytic diseases indicated as 
diagnoses for the child in the hospital records and all 
cases of perinatal jaundice in which the bilirubin 
concentration was over 20-1 mg/100 ml were 
counted as cases of haemolytic disease (Table 2). A 
diagnosis of hypoglycaemia was given if this diagno- 
sis was recorded in his medical records or if the 
blood sugar value in any test had been below 1-1 
mmol/l (Table 2). A diagnosis of hypothermia was 
given when the body temperature was less than 35°C 
on admission to the children’s hospital (Table 2). 

The incidence of risk diagnoses was calculated for 
the cases of mental retardation;” the healthy chil- 
dren without this, cerebral palsy, or epilepsy up to 
the age of 14 years (n=11 320):’ '" and for deaths 
(n=278).'' For each case of mental retardation only 
one diagnosis—that which was thought to be the 
most likely causal risk factor—is indicated in Tables 
l to 4. All existing diagnoses were counted for the 
healthy children and those who had died. The 
analysis was carried out in this manner because a 
disease cannot be given as a risk for health. 
Furthermore, the basic aim of the study was to 
analyse to what extent the risk factors for mental 
retardation were also connected with a fatal out- 
come, whereas a detailed analysis of the causes of 
death per se was beyond the scope of this study. 
Exposed cases of cerebral palsy and epilepsy were 
also included in the divisor when calculating the 
death rate. The cases which did not have any risk 
diagnosis for mental retardation were distributed 
into groups with an Apgar score of 7 or less at 1 and 
15 minutes, with birthweight less than 2500 g, with 
length of gestation less than 37 weeks, and with 
birthweight less than 2 SDS below the mean, each 
case being assigned only to the first of these groups 
for which it qualified. The relative risks for mental 
retardation and for mortality are calculated in 
Tables 2 to 4, that is the ratio of the rate of mental 
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retardation (or mortality) among those who had the 
disease to the rate among those who did not have 
this disease. 


Results 


Table 1 shows the numbers of children with mental 
retardation, the numbers of healthy children, and 
the death rates among those with congenital mal- 
formation syndromes, chromosomal aberrations, 
and hereditary diseases. There were no healthy 
children among the Down’s syndrome cases or those 


with hereditary diseases (2 leucodystrophy, 1 prog- 
ressive muscular dystrophy, 1 Werding-Hoffmann’s 
disease, 1 unspecified cerebral degeneration). 
Altogether 19 healthy children had or had had one 
of the other diseases studied here, but the difference 
between the numbers with mental retardation and 
healthy children was highly significant for all the 
diseases except for chondrodystrophia. Mortality was 
highest among children with multiple anomalies and 
second highest for those with spina bifida (Table 1). 

Table 2 depicts the number of children exposed to 
various perinatal conditions, the incidences of these 


Table 1 Incidence of congenital malformation syndromes, chromosomal aberrations, and hereditary diseases among 
children with mental retardation (MR) and healthy children. For the children with MR, only one (the most likely) causal 
diagnosis is indicated, but for the others all the diagnoses given are counted 


Diagnosis Cases of MR Healthy children P Deaths 
; (n=326) (n= II 320) 

No 11000 No {1000 No Under- 11000 
lying exposed 
cause 

Down's syndrome (n=39) 39 119-6 0 0-0 0-000 15 (7) 384-6 
Spina bifida (n= 14) 5 15-3 5 0-4 0-000 6 (2) 428-6 
Hydrocephalus (n= 17) 6 18-4 5 0-4 0-000 6 (4) 352-9 
Other CNS anomaly (n= 14) 10 30-7 l 0-1 0-000 2 (0) 142-9 
Multiple anomalies (n=20) 4 12-3 5 0-4 0-000 10 (5) 500-0 
Metabolic disorders (n=9) 5 15:3 l 0-1 0-000 2 (1) 222-2 
Hereditary diseases (n=5) 5 15-3 0 0-0 0-000 ] (1) 200-0 
Chondrocystrophy (n=5) 1 3-1 4 0-4 0-020 0 (0) -D 
Total (n= 123) 75 230-1 21 1-9 0-000 42 (20) 350-4 
No of children 75 19 39 (20) 

CNS=central nervous system. 


Table 2 Incidence of perinatal diseases among children with mental retardation (MR) and healthy children. For 
the children with MR, only one (the most likely) causal diagnosis is indicated, but for the others all the diagnoses given 


are counted 
Diagnosis Cases of MR Healthy Relative P Deaths Relative 

(n=326) children (n=11 320) risk for risk for 

sereoo ae Sarees MR (%) — death 

No 11000 No 11000 No Under- {1000 

lying exposed 
couse 
Intraventricular or cerebral haemorrhage (n=30) 2 61 4 0-4 12-0 0-000 24 (11) 800-0 37-9 
Brain injury (n=75) 7 21-5 25 2-2 8-0 0-000 26 (8) 346-7 165 
Asphyxia or anoxia (n=155) 11 33-7 69 61 5:0 0-000 59 (45) 380-6 20-7 
Premature separation of placenta (n= 15) 3 9-2 8 0-7 9-8 0-000 3 (0) 214-3 9-4 
Haemolytic disease (n=97) 5 18-4 75 6-6 2°7 0-005 6 (3) 61-9 2-7 
Hypocalcacmia (n= 10) 1 3-1 4 0-4 7-2 0-020 0 (0) -0 0-0 
Cephalhacmatoma (n=9) 1 3-1 7 0-6 4-5 0-096 0 (0) ‘0 0-0 
Toxaemia of pregnancy (n=61) 3 9-2 48 4-2 2-1 0-181 5 (0) 82-0 3-6 
Diabetes mellitus in mother (n=15) 1 3-1 lI 1-0 30 0-245 3 (1) 200-0 8-8 
Hypoglycaemia (n=49) 2 6&1 32 2:8 2-1 0-275 10 (0) 204+] 9-1 
Hypothermia (n=109) 2 6-1 53 4-7 1:3 0-706 45 (0) 412-8 21-2 
Haemorrhagic disease (n=43) 1 3-1 24 21 1-4 0-716 15 (4) 348-8 159 
Apgar score <8 at 1‘ and/or 15‘* (n=170) 3 9-2 20 1-8 4-7 0-003 43 0 252-9 12-8 
Birthweight <2500 g* (n=524) 11 33-7 28 27 1-4 0-241 113 (14) 215-6 151 
- Length of gestation? <37 weeks (n=69%) 6 18-4 326 288 0-6 0-266 104 (0) 149-4 9-8 

Birthweight <mean—2 SD” (n=247) i 3-1 71 63 0-5 0-467 33 (0) 133-6 6-4 
Total (n=2305) : 61 187-1 1045 92-3 2-2 0-000 489 (86) 212-1 21-6 
No of children (n=1284) 61 958 173 (86) 


“For the first 6 columns only cases which are not included in the previous diagnoses In this Table or in Tables 1, 3 and 4 are indicated. 


diseases among mentally retarded and healthy chil- 
dren, and the relative risk for retardation or death 
resalting from such exposure. The relative risk for 
both was greatest if the child had intraventricular or 
cerebral haemorrhage, while the difference in inci- 
derce between the children with mental retardation 
anc healthy children was also highly significant in 
the: case of brain injury, premature separation of 
plazenta, and asphyxia or anoxia. The incidence was 
significant for the children who had had haemolytic 
disease or hypocalcaemia. In the cases of maternal 
toxaemia and diabetes, neonatal haemorrhagic dis- 
ease, hypothermia, hypoglycaemia, and cephal- 
haematoma the difference between the group with 
retardation and the healthy children was not signifi- 
cart, even though mortality was clearly increased in 
mest of these diseases. Table 2 also shows those 
cases with low Apgar scores, low birthweight or 
shert gestational age, or both, for whom no other 
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causal diagnosis was found, each case being assigned 
to the first of these categories to which it belongs. 
Only in the cases with low Apgar scores was the 
difference between children with mental retardation 
and healthy children significant. 

Data on the children who had suffered from 
intrauterine or neonatal infection are presented in 
Table 3, which covers altogether 12 children with 
mental retardation and 82 healthy children. Con- 
genital rubella and cytomegalovirus infections, un- 
specified prenatal infection, septicaemia, and bacte- 
rial meningitis were highly significantly more com- 
mon among the mentally retarded than the healthy 
children, but for viral meningitis and neonatal. 
pneumonia, the difference was not significant, even 
though mortality was very high in the latter condi- 
tion. 

Table 4 gives the risk diagnoses for the children 
whose mental retardation was acquired after the 


Tatle 3 Incidence of intrauterine and neonatal infectious diseases among children with mental retardation (MR) and 
heazthy children. For the children with MR, only one (the most likely) causal diagnosis is indicated, but for the others all the 


diagnoses given are counted 


Diagnosis Cases of MR Healthy Relative P Deaths Relative 
(nm 326) children (n=1} 320) risk for risk for 
meem ne MR (%)} — death 
No 11000 No {1000 No Under- 11000 

fying exposed 
case 

Congenital rubella (n=2) l 3-1 I 0-1 17-9 0-000 0 (0) 0-0 0-0 

Consenital cytomegalovirus (116) 2 6-1 4 0-4 12:0 0-000 0 (0) 0-0 0-0 

Prezatal infection (n=3) l 3-1 1 0-1 17-9 0-000 0 (0) 0-0 0-0 

Sept. caemia (n=13) 2 6-1 5 0-4 19-3 0-000 6 (4) 461-5 20-4 

Bacterial meningitis (n=2) i 3-1 0 0-9 35-8 0-000 | (8) 500-0 21-8 

Pnermonia (n=110) 4 12-3 57 5-0 2-4 0-074 46 {26) 418-2 21-5 

Vir meningitis (n=19) l 3-1 17 1-5 2:0 0-478 0 (0) 0-0 0-0 

Total (n= 155) 12 36-8 85 7:5 46 0-000 53 (30) 341-9 18-1 

No cf children (n=145) 12 81 48 (30) 


Table 4 Cumulative incidence of diseases which occurred after the first month of life up to the age of 14 years among 
chi'dren with mental retardation (MR) and healthy children. For the children with MR, only one {the most likely) 
casal diagnosis is indicated, but for the others all the diagnoses given are counted 








Diasnasis Cases of MR Healthy Relative P Deaths Relative 
(n= 326) children (n=11 320) risk for risk ‘for 
et aR MR (%} — death 
No 11006 No ‘1000 No Under- 41000 

lying exposed 
cause 

Pryhogses (n= 12) 6 18-4 3 0-3 24-2 0-000 0 (0) 0-0 0-0 

Intracerebral haemorrhage (n=5) 2 6-1 0 0-0 35-9 0-000 0 (0) 0-0 0-0 

Unepecified cerebral disease (n™2) 1 3-1 1 0-1 17-9 0-000 0 (0) 0-0 0-0 

Cersbral trauma (n=31) 5 15-3 19 1-7 75 0-000 2 (1) 64-5 2-8 

Sepricaemia {n=7} l 3-1 3 8-3 9-0 6-007 2 {1} 285-7 12-5 

Drowning (n=17) i 3-1 5 0-4 6-6 0-039 ji ay 647-1 29-2 

Bacterial meningitis (n=32} 2 6-1 2i 19 3-1 0-086 6 (4) 187-5 8-3 

Encephalitis (n20) 1 3-1 13 1-1 ~ 24 0-324 2 (0) 100-0 4-4 

Total (n= 120) 19 58-3 65 5-7 8-5 0-000 23 (17) 182.5 8-5 

Neo of children (n=119) 19 65 23 (17) 
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Table 5 


Incidence of risk diagnosis groups among children with severe (IQ <50) and mild (IQ 50-70) mental retardation, 


and mental subnormality (IQ 71-85), and also healthy children and deaths 





Diagnosis group IQ 


Healthy children 
(n=11 320) 


Deaths up to 
14 years (n=278) 








<50 (n=98) 50-70 (n=66) 








1000 


71-85 (n=162) 











No 1000 No 1000 No 1000 











No {1000 No 
Prenatal (n=183) 63 642-9 4 60-6 14 R64 44 240-4 72 6-4 
Perinatal (n=1188) I8 183-7 I8 272-7 29 179-0) 151 27-1 932 82-3 
Postnatal (n= 106) 4 40-8 8 12] +2 7 43.2 21 210-0 59 5-2 
Total (n= 1477) RS 867-4 30) 454-5 5.) 308-6 216 777-0 1063 93.9 





neonatal period, and the data on the healthy 
children who were exposed to a similar condition. 
Psychoses, intracerebral haemorrhage, unspecified 
cerebral disease, cerebral trauma, septicaemia, and 
drowning occurred significantly more often among 
the mentally retarded children than the healthy 
children, but the difference between these two 
groups was not significant in the case of meningitis 
and viral encephalitis. 

Forty nine mentally retarded children had re- 
ceived altogether 70 diagnoses which were con- 
sidered causal factors for other cases in addition to 
their own presumed causal diagnosis. For example, 
24 children belonging to the group with congenital, 
chromosomal, or hereditary diseases (Table 1) had 
39 additional diagnoses, 28 of which were perinatal 
(Table 2). 

There were 36 mentally retarded children among 
whom the incidence of the presumed causal diagno- 
sis or condition defined by the Apgar score, birth- 
weight, and length of gestation did not differ 
significantly from that in the healthy children if only 
one such diagnosis was given for each case of 
retardation (Tables 2 to 4). When the incidences 
were counted for all the cases of mental retardation 
having had such a diagnosis or condition, it was only 
for neonatal serous meningitis, postneonatal viral 
encephalitis, and maternal diabetes that the inci- 
dence of diagnoses was not significantly higher 
among the mentally retarded. The child with post- 
neonatal encephalitis had an additional diagnosis of 
psychosis, which was significantly more common for 
cases of mental retardation. 

The incidence of various risk disease groups 
presented in Tables | to 4 are also calculated 
separately for the IQ groups less than 50, 50 to 70, 
and 71 to 85 in Table 5. The diagnoses were grouped 
into prenatal causes (hereditary, congenital, and 
chromosomal plus intrauterine infections), perinatal 
causes (diagnoses in Table 2 plus neonatal infec- 
tions), and postnatal causes. The two cases in which 
the suspected risk diagnosis was not significantly 
more frequent for mental retardation (maternal 


diabetes, neonatal serous meningitis) were excluded 
from the conclusions. 

The healthy and dead children who had had one 
or more of the diseases that were taken as risk 
factors for mental retardation are also indicated in 
Table 5. To make these data more comparable with 
the figures for mental retardation, the children were 
counted only once, even if they had had two or 
more of these diseases, and were in such cases 
indicated in the first relevant group in Table 5. Only 
in some of the cases were these diseases the 
underlying causes of death (Tables 1—4). 

A risk diagnosis was found in 86-7% of the cases 
of severe mental retardation, 45-4% of the mild 
cases, and 30-9% of those of mental subnormality. 
Some 9-4% of the healthy children and 77-7% of the 
children who died before the age of 14 years had 
been exposed to one or more of these conditions. A 
risk diagnosis was found for 94 of the 201 boys with 
an IQ less than 86 (46-8% ), the corresponding figure 
for girls being 71 of 125 (56-8%). 


Discussion 


The method used here, in which only those diseases 
with a significantly higher incidence among the 
children with mental retardation were accepted as 
risk factors, may be too rigorous, since even in a 
population of 12 000 children the numbers for many 
of the diseases are not very high. For example, it 
may be wrong to exclude encephalitis as a causal 
factor and accept psychosis because of the difference 
in significance, because a psychosis is more likely to 
be related to foregoing encephalitis. This type of 
analysis nevertheless gives the order of importance 
of various diseases for mental retardation, and the 
exclusions do not greatly affect the results. 
Eighty seven per cent of the cases of severe 
mental retardation had a known risk factor (Table 
5), about the same figure as in a Swedish 
population and in a British series'—86 and 88% 
respectively. Some 64% of the cases of severe 
retardation in this series were prenatal in origin, the 


corresponding figure in the Swedish series being 
73%* and that in the British series 55%,' while the 
figures for perinatal causes were 18%, 10%, and 
20%, and those for postnatal causes 5%, 3%, and 
10% respectively. In some conditions, the diagnosis 
may be confused by multiple factors. About one 
third of the cases with a known congenital chromo- 
somal or hereditary cause in this series also had a 
perinatal diagnosis, and correspondingly some of 
the children whose mental retardation is assigned a 
perinatal cause may in fact have an unknown 
genetically determined condition. The higher per- 
centage of cases for whom no risk diagnosis was 
found among the boys is probably also a sign of a 
genetically determined aetiology in some of the 
untraced cases. 

The present results differ considerably from those 
reported for northern Sweden by Blomquist.'” who 
gives the figure of 43% for prenatal aetiology. Since 
he includes multifactorial and unknown aetiological 
agents, the figure of 24% which includes mutant 
genes, chromosomal disorders, and acquired dis- 
orders corresponds better with our results, but the 
retrospective nature of the Swedish study make 
direct comparisons of the results difficult. The 
figures reached in an Aberdeen series'° resembled 
those for northern Sweden, and differed from the 
Finnish figures. The corresponding figures from 
southern Sweden‘’ differ less from the present 
results, prenatal causes being found in 23% of cases 
(meluding 5% genetic, 10% prenatal unknown, and 
8% alcohol fetopathy). A large number of the 
differences are probably caused by discrepancies in 
data collection methods and in judging the diag- 
nostic values of the various facts stated in the case 
histories. In addition, various obstetric factors are 
not considered here because only data obtained 
from a random sample of the study population is 
available for the healthy children. These factors 
would give a probably aetiology for more than 10% 
more cases of mild mental retardation and mental 
subnormality. 

The aetiology of mental subnormality (IQ 71 to 
S5) is less commonly analysed in the published 
reports, and the risk factor more often remained 
undetected than in mild retardation in this series 
(69% and 55%). 

The incidence of severe and mild mental retarda- 
tion in this series is high when compared with other 
studies—severe retardation being 2-1 times and mild 
retardation 1-5 times more common here than in a 
Gothenburg series, for example.° '’ Comparison of 
the proportions of the various risk factors in this 
series with those reported elsewhere does not give 
any clear evidence that the difference is attributable 
to any One specific cause. About one third of the 
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retardation had Down's 
IS 19 


cases of severe mental 
syndrome, but this is not an uncommon finding. 
The high incidence of Down’s syndrome in the 
present series can be explained at least partly by the 
age distribution of the mothers,° but demographic 
background factors for the other conditions causing 
severe retardation have been less well studied to 
date. 

Among the various risk diagnoses there were only 
a few causes (such as Down’s syndrome) which gave 
rise to mental retardation in all the exposed children, 
whereas many children who suffered from anoxia 
during the newborn period were perfectly healthy 
afterwards." 


Financial aid was received from the Medical Research Council of 
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Relation between apnoea duration and type and 
neurological status of preterm infants 
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SUMMARY The incidence, duration, and type of apnoea were determined in 28 preterm infants 
born at 27 to 34 weeks’ gestation, using polygraphic records of abdominal breathing movements 
and nasal airflow. Of the 1520 episodes of apnoea of 10 or more seconds duration. 1002 (66% ) 
lasted 10 to 14 seeonds, 311 (20%) lasted 15 to 20 seconds. and 207 (14%) lasted more than 20 
seconds. Overall. 69% were central in type, 20% were mixed, and 11% were purely obstructive. 
With increasing duration of apnoea, the proportion of episodes of central apnoea decreased (69 
to 29%) while that of mixed apnoea increased (20 to 60% ). Eight infants had obstructive apnoea 
of more than 20 seconds duration. When they were compared with the 10 infants of similar 
gestational age and birthweight who had central or mixed apnoea, they had a higher incidence of 
intraventricular haemorrhage, hydrocephalus, positive pressure ventilation via an endotracheal 


tube, and abnormal neurological development during the first year of life. 


Prolonged apnoea, with or without bradycardia and 
cyanosis, occurs relatively frequently in preterm 
infants. Clinical studies have established that the 
incidence of recurrent episodes, as detected by 
clinical monitors, increases with decreasing weight! 
and gestational age at delivery,” and this has been 
related to neural immaturity of the brainstem.’ In 
some infants, the severity of apnoea has been 
related to various clinical disturbances such as 
infection, hypoglycaemia, and hypoxaemia.* The 
precise pathophysielogical nature of each apnoeic 
event, however, is still under investigation. 

For some time it has been thought that these 
events are due to an intermittent cessation of 
respiratory efforts (central apnoea) and that they 
may represent an extension of the commonly 
observed periodic pattern, with its frequent brief 
pauses in breathing.'” As recently reviewed by 
Thach,° simultaneous measurements of both air 
flow and breathing efforts have shown that some 
episodes are due to transient upper airway obstruc- 
tion. Opinions differ, however, as to whether 
obstructive or central apnoea is the most common 
type observed. 

To explore this further, we studied the inter- 
relation between apnoea duration, apnoea type, and 
neurological status of preterm infants. 


Methods 


Polygraphic recordings on 28 infants born at less than 
35 weeks’ gestation were performed between January 
1982 and October 1983. This was a selected group of 
infants, since clinically apnoeic infants, particularly 
those who seemed to have obstructive apnoea, were 
chosen for study. Gestational age was assessed from 
maternal menstrual history or an ultrasound scan 
before 20 weeks’ gestation. If neither of these was 
available, a Dubowitz assessment was performed.’ 
The mean gestational age was 29-5 weeks (range 27 
to 34 weeks) and the mean (SD) birthweight was 
1-27 (0-35) kg. The sex ratio was 1. 

Recordings were made on a 4 channel Grass 
polygraph at postmenstrual ages of between 28 and 
44 completed weeks. Fifteen of the 28 infants 
underwent longitudinal studies beginning within the 
first 10 days of life (or within the first 10 days after 
extubation) and then every two to four weeks while 
they continued to have episodes of apnoea. Sixty 
three recordings with a total duration of 242-8 hours 
were analysed. The mean total duration of record- 
ings analysed for each infant was 8-6 hours (range of 
2-8 to 20:5 hours). The mean duration of each 
individual recording was 3-9 hours (range of 1-5 to 8 
hours). 
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Studies were carried out in the newborn nursery, 
in the infant’s usual environment while all support 
therapy was maintained, including monitoring and 
thermal control. During the recording, the baby was 
lying on its side with a 5 FG orogastric feeding tube 
in situ. Some of the infants on whom longitudinal 
recordings were being made were in a cot without a 
gastric tube for the last study. Beat to beat heart rate 
was recorded from the electrocardiogram leads via a 
Grass-7P4F tachograph, abdominal breathing move- 
ments were measured with a mercury in rubber 
strain gauge, and nasal airflow was detected using a 
thermistor in the upper nostril. The baby was 
continuously observed throughout the recording and 
these observations were marked on the polygraph. 

Ten babies were being treated with theophylline 
at the time of some recordings, and 15 were being 
given oxygen treatment via a headbox. Since neither 


of these treatments seemed to alter the type of 


apnoea, the data for each infant were pooled. 








Intraventricular haemorrhage occurred in seven 
babies, and was diagnosed either on clinical grounds 
in three (association of general collapse, abnormal 
neurological signs, and a rapid fall in haemoglobin) 
or by head ultrasound using a sector scanner in the 
remaining four. 

Within 24 hours of the polygraphic recordings, a 
brainstem auditory evoked response was elicited by 
an Amplaid Mk4/8 system signal processor. The 
method has been described in detail elsewhere.” The 
response was graded as either abnormal or tran- 
siently abnormal, or normal, based on wave form 
and threshold measurements. In 26 infants, neuro- 
muscular development was assessed longitudinally 
during the preterm period, by a physiotherapist (JL) 
who was unaware of the results of the polygraphic 
study. The neurological assessment method was one 
adapted for preterm infants from that of Prechtl.* 
At follow up, motor development was evaluated by 
both a paediatrician and a physiotherapist. 
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Fig. 1 Recordings of transcutaneous oxygen tension (TcPo>) (mmHg, 60=8 kPa, 90=12 kPa), heart rate (beats per min), 
abdominal breathing movements (reflecting diaphragm descent) and nasal airflow. A central apnoea is indicated by 
simultaneous cessation of breathing efforts and airflow. At the end of the episode of apnoea, resumption of breathing efforts 
is accompanied by nasal airflow and an immediate recovery from bradycardia. 
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Fig.2 Recorded variables as in Fig. 1, showing three episodes of apnoea with variable amounts of obstruction. The first 


apnoea (mixed central) begins with a simultaneous cessation of breathing efforts and airflow and ends after a series of 
rhythmic efforts without airflow (obstruction). The mixed obstructive apnoea begins and ends ina similar fashion except 
that the predominant component is obstructive. In the obstructive apnoea, efforts continue throughout while nasal airflow 
ceases. This recording is typical of the infants classified as having predominantly obstructive apnoea (Table 1). 


Apnoea was defined as a cessation of nasal air 
flow of 10 seconds or more. A distinction was made 
between three types of apnoea. Central apnoea was 
defined as a cessation of both breathing movements 
and nasal airflow (Fig. 1). The end of the apnoea 
was defined as the resumption of two or more 
breaths on the nasal flow trace within three seconds. 


Obstructive apnoea was defined by a cessation of 


nasal flow with continued breathing movements 
(Fig. 2). Apnoea was classified as mixed if there was 
a combination of central apnoea with at least three 
obstructed breaths (Fig. 2). The episodes of mixed 
apnoea were divided into two types, mixed- 
obstructive if predominantly obstructive and mixed- 
central if predominantly central. Episodes of gener- 
alised body movements which were accompanied by 
appreciably diminished airflow, uncoordinated 
breathing movements, and acceleration of the heart 
rate were excluded from analysis (Fig. 3). 


Statistical comparisons of means were carried out 
using the 2 sample Student’s ¢ test, and proportions 
were evaluated with the Fisher’s exact test for small 
numbers and with the Z test or y? test for larger 
numbers. 


Results 


A total of 1520 episodes of apnoea with a duration 
of 10 or more seconds were recorded. The duration 
of apnoea was 10 to 14 seconds in 1002 (66%), 15 to 
20 seconds in 311 (20%), and more than 20 seconds 
in 207 (14%). Overall, 1055 episodes (69% ) were of 
central apnoea, 205 (13%) were mixed-central 
apnoea, 100 (7%) were mixed-obstructive apnoea, 
and 160 (11% ) were purely obstructive in type. Both 
overall, and at each duration, episodes of central 
and mixed apnoea were more common than purely 
obstructive ones (P<0-001 in each case). In each 
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Recorded variables as in Fig. 1, showing an episode of wriggling in which generalised body movements are 


accompanied by disorganised breathing efforts, diminished nasal airflow and an acceleration of heart rate. These episodes 


were excluded from analysis in the present study. 


episode of mixed apnoea, the obstructive compo- 
nent followed an initial cessation of breathing 
efforts. No episode of central or mixed apnoea 
seemed to begin with obstruction. 


QW Central apnoea 
t: Mixed apnoea 
ancl 


Obstructive apnoea 


Incidence of apnoea type (°/.) 





15-20s >20s 
Apnoea duration 





Fig.4 The incidence of apnoea of different types at each 
apnoea duration. 


As shown in Fig. 4, central apnoea predominated 
(81%) in the 10 to 14 seconds group. There was a 
highly significant decrease in the proportion of 
central apnoea with increasing apnoea duration 
(P<0-001). Conversely, mixed apnoea predomin- 
ated (60%) in episodes of greater than 20 seconds 
duration, and there was a highly significant increase 
in the proportion of these episodes with increasing 
apnoea duration (P<0-001). The proportion of 
obstructive apnoea remained about 10% for each 
apnoea duration. 

When babies were grouped according to type of 
apnoea in episodes lasting more than 20 seconds 
(Table), 10 had not suffered such a lengthy episode 
during the recordings, 10 had central or mixed 
apnoea, and eight had an obstructive pattern (at 
least one purely obstructive episode greater than 20 
seconds). The first group were of greater gestation 
and birthweight, and therefore were not comparable 
with the other two groups. Statistical comparisons 
between the ‘obstructive’ group and the ‘central and 
mixed’ group, showed that there was no significant 
difference in gestation or weight at birth, theophyl- 
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Table Comparison of infants grouped according to type of apnoea during episodes lasting more than 20 seconds 
(a) Obstructive (bh) Central and mixed (c) Non-apnoetc P values 
(n=8) (n=10) (n=10) (a) v (b) 
Gestational age 
Mean (SD) 28-5 (2-1) 28-6 (2-4) 31-1 (1-9) ns 
Birthweight (kg) 
Mean (SD) l-16 (0-2) 1-26 (0-4) 1-37 (0-39) ns 
IPPR >3 davs 7 | 2 <()-()2 
IVH . 6 0 <(-01 
Hydrocephalus 4 0) () <()-05 
Abnormal BAERs* 4 1/9 l ns 
Neonatal neurological” 
abnormalities 7i 1/8 2 <0-005 
Neurological abnormalities 
at follow up >1 year’ 5 l | <0-03 





"See text for more details. 


ns=not significant; IPPR=intermittent positive pressure respiration: [!VH=intraventricular haemorrhage: BAER=brainstem auditory evoked response. 


line or oxygen treatment at the time of the study, or 
the incidence of oxygen dependency (more than 30 
days). Babies with obstructive apnoea of more than 
20 seconds in duration, however, had a higher 
incidence of intermittent positive pressure ventila- 
tron via an endotracheal tube for more than three 
days, intraventricular haemorrhage, hydrocephalus, 
unusual features of neuromuscular development 
during the preterm period, and major neurological 
abnormalities at age 1 year. These preterm features 
included one or more of the following after 37 
weeks’ postmenstrual age: movement dominated by 
(a) asymmetrical tonic neck reflex (5 of 7) or (b) 
slow beat wide amplitude jitters (5 of 7), or both; 
plus low tone resulting in (a) failure to develop any 
degree of lower limb antigravity posturing (5 of 7) or 
(b) head lag > 40° when tested supine to sitting (5 
of 7). Abnormal development at 1 year included 
spastic cerebral palsy (3), deafness with convulsions 
(1), microcephaly but motor development normal 
(1), and extreme developmental delay (1). Although 
more infants with obstructive apnoea had abnormal 
brainstem evoked responses, the numbers are small 
and the differences do not reach statistical signifi- 
cance. 


Discussion 


In this study episodes of apnoea were predominantly 
central or mixed rather than purely obstructive in 
type. This finding is similar to the results of Lopes 
et al’ and Dransfield er al, although the latter 
authors emphasised the obstructive components 
during mixed apnoea. Thach has placed more 
emphasis on obstructive apnoea.” To explain the 
obstruction, Milner and colleagues'' drew attention 
to airway closure during the initial central compo- 
nent in 50% of episodes of apnoea in preterm 
infants. This was detected by a disappearance of the 


cardiac artifact on the flow trace and was more likely 
to be followed by obstruction when breathing efforts 
resumed (mixed apnoea). 

Differences between the results of various studies 
can be largely explained by differences in patient 
selection, in methodology, and in the definition of 
apnoea. Studies have usually been on selected 
infants who had clinical apnoea®’'' or in one 
instance, infants who had no apparent apnoea.'” 
The definition of apnoea has varied from all pauses 
in breathing of more than two seconds’? or more 
than five seconds'' to episodes of more than 20 
seconds together with shorter events if they were 
associated with bradycardia." ° '” In most studies, 
episodes associated with generalised body move- 
ments, during which airway closure and even 
vocalisation may occur, have not been excluded. It 
has been suggested" that inclusion of these episodes 
causes excessive emphasis on obstructive apnoea. 
These episodes were excluded from the present 
analysis. 

Examination of the type of apnoea at each 
duration showed a changing pattern not previously 
reported. Episodes of central apnoea predominate 
at the shorter durations while mixed apnoea is more 
common in the longer episodes. This could explain 
the emphasis on mixed apnoea given by those 
studying only longer events.° '” There are several 
possible explanations for the increasing incidence of 
mixed apnoea at longer apnoea durations. The 
obstruction may simply lead to prolongation of the 
apnoea;'' however, this does not explain why the 
obstructive breaths occur. An alternative explana- 
tion could be that the response to the rapidly 
developing chemoreceptor drive during the initial 
central component may actually lead to the obstruc- 
tion. With the increasing duration of apnoea, the 
chemoreceptor drive to the respiratory muscles 
would be greater. There is some evidence that there 
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is a differential effect of this stimulus, with di- 
aphragmatic activity being enhanced before that of 
the upper airway muscles.'* '° This could explain 
the occurrence of a few obstructed breaths at the 
end of pause in breathing, leading to mixed apnoea. 

The enhanced chemoreceptor drive in prolonged 
apnoea may even cause inhibition. Since hypox- 
aemia develops rapidly during apnoea in preterm 
infants,'® this may cause reflex motor neurone 
inhibition, as observed in the fetus,'’ and lead to a 
reduction of upper airway muscle tone. Airway 
closure during central apnoea, as observed by 
Milner,'' would be favoured by hypotonia, which 
would lead to the need for increased upper airway 
dilator activity to overcome the surface forces 
causing adherence of the tongue and pharyngeal 
walls. Such a mechanism has been shown in a 
necropsy study of infants.° In that study and in 
observations of preterm infants,° the influence of 
posture on upper airway obstruction has been 
emphasised. An important component in this 
mechanism may be the quantity and quality of 
secretions present in the upper airway. After pro- 
longed intubation these secretions may be altered 
and this could explain the association between 
intubation and obstructive apnoea (Table 1). Alter- 
natively, endotracheal intubation could physically 
damage upper airway mucosal receptors that re- 
spond to pressure. It has been suggested that these 
play a role in the reflex control of upper airway 
muscles'* and may be important in the responses to 
airway obstruction. 

In the present study episodes of purely obstructive 
apnoea were the least common at each duration. As 
a group, infants with obstructive apnoea of more 
than 20 seconds duration had evidence of neurolo- 
gical abnormality (Table). The present observa- 
tion of an association with intracranial haemorrhage 
has also been noted by Lopes er al.” A neurological 
insult could lead to disordered upper airway control 
due to either direct depression of respiratory 
neurones or, more likely, a diffuse damage to 
neurones responsible for motor excitability. The 
latter is more likely since these infants have other 
evidence of widespread neuronal dysfunction both 
in the neonatal period and at follow up. 
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Interferon system in acute transient synovitis 


E LEIBOWITZ. S LEVIN, J TORTEN, 


AND R MEYER 


Paediatric Department A and Paediatric Research Institute, Kaplan Hospital, Rehovot, Israel 


SUMMARY The interferon system of 20 children aged 2 to 11 years (mean 5 years), diagnosed as 
having transient synovitis of the hip by clinical criteria, was studied. The mean blood interferon 
concentration was significantly higher than that of normal children, and the incidence of an 
antiviral state of cells (in 78% of patients) was also significantly higher than in the control group. 
These findings are compatible with the hypothesis that the aetiology of transient synovitis is an 


acute, possibly unusual, viral infection. 


Transient synovitis of the hip (or irritable hip) is 
probably the most common hip disorder causing 
pain and limp in young children. It is usually a self 
limiting condition, and occurs mainly between the 
ages of 2 and 12 years, most commonly in boys. 

A history of a preceding upper respiratory disease 
(34 to 65%), usually viral in aetiology, has often 
been reported.'* Several studies of children with 
transient synovitis of the hip, however, have failed 
to establish any association with infections by 
bacteria (including staphylococci, streptococci) or 
viruses, or with allergies or trauma.” ’ 

The immune mechanisms for controlling and 
combating viral infections are complex and not yet 
completely understood, but it is clear that the 
interferon system plays an important part in the 
defence against viral infections and the prevention 
of clinical disease. The interferons are a group of 
cytokines that are produced by various body cells 
after stimulation with viruses, mitogens, antigens, 
and some other organisms.” Viruses seem to be the 
most potent inducers of interferon, and interferon 
values become raised within hours of the occurrence 
of viraemia. A major function of interferon is to 
prevent further replication of viruses in cells, and its 
importance therefore is in its very early production, 
after viral infection is established. After production 
by stimulated cells, these interferons act as biologi- 
cal messengers whose purpose is to activate a broad 
spectrum of biological activities necessary for the 
proper functioning of the immune system." ” 

Over the past few years we have developed a 
series of assays that evaluate in vivo and in vitro the 
integrity of the interferon system, and have used 
them in the study of a large series of subjects of all 
ages, in health and disease.’ These assays test in 
vivo interferon production, and induction of an 


antiviral state in peripheral blood mononuclear 
cells, as well as in vitro production of interferon a 
and y by these cells.'” 

In this study we looked for an activated interferon 
system (as commonly found in viral infections) as 
secondary or circumstantial evidence for a viral 
aetiology in transient synovitis of the hip. 


Material and methods 


Twenty children had transient synovitis of the hip 
diagnosed in this hospital during 1983-4, 18 of 
whom were admitted to hospital and two treated in 
the outpatient clinic. All patients were seen by our 
orthopaedic consultants, and fulfilled the following 
diagnostic criteria: 

Sudden development of pain in the hip or thigh; 

Restricted range of joint movement; 

Limp or loss of ability to bear weight on the 
attected limb; 

Normal radiographic appearance; 

Resolution after short term bed rest with skin 
traction, but without specific treatment: 

Absence of any obvious or specific cause for the 
symptoms. 

The controls were 74 healthy subjects of all ages 
and both sexes whose blood had been assayed over 
the past few years, including the period of the 
present study. We have not found any significant 
differences in the interferon systems of persons of 
different ages, including newborns, or differences 
between the sexes. 


Interferon system assays. These assays have pre- 
viously been described in detail.'” In brief, hepari- 
‘nised blood (15 ml) was drawn, and the mononuc- 
lear cells were separated on a Ficoll-Paque gradient. 
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Interferon blood concentrations. These were assayed 
in plasma on the day of sampling. An ELISA assay 
was performed using antiserum to vesicular stomati- 
tis virus for quantitating residual viral protein after 
infection of H229 cells that had been pretreated with 
serial dilutions of the patient’s serum. Results were 
designated as [U/ml using the International IFN 
Standard BRS 69/19 for comparison. 


In vitro production of interferon a and y by 
peripheral blood mononuclear cells. After separa- 
tion of peripheral mononuclear cells on a Ficoll- 
Paque gradient, the cells were stimulated with 
phytohaemagglutinin to induce production of inter- 
feron y, and with poly-inosinic-cytidilic acid for 
interferon a production. The supernatants from 
these experiments together with supernatants of a 
control parallel assay using unstimulated peripheral 
blood mononuclear cells, were tested for interferon 
content as described above. 


Assay of the antiviral state of peripheral blood 
mononuclear cells. This was assayed by measuring 
the replicating efficiency of vesicular stomatitis virus 
in peripheral blood mononuclear cells. Peripheral 
blood mononuclear cells (10°) were infected with a 
median tissue culture infective dose (10°) of vesicu- 
lar stomatitis virus. The resulting virus yield was 
assayed after 48 hours by examining the cyto- 
pathogenic effect after the addition of 10 fold 
dilutions of vesicular stomatitis virus-infected 
peripheral blood mononuclear cell supernatants to 
indicator fibroblast monolayers, or by measuring the 
amount of viral protein remaining in culture. A virus 
yield greater than the original infecting dose indi- 
cated viral replication and absence of an antiviral 
state in the peripheral mononuclear cells examined. 
Our studies have shown that lymphocytes do not 
need to be in a stimulated state in order to support 


viral replication, and that good correlation exists 


between increased concentrations of interferon in 
the blood (more than 16 IU/ml) and the presence of 
an antiviral state (less than 10° median tissue culture 
infective dose viral yield) in the peripheral blood 
mononuclear cells. 


Statistical analysis. Statistical analysis was by the 
Student’s ¢ test and y? test. 


Results 


The average age of the patients was 5-3 years, and 
more boys (13) had the disorder than girls (7). The right 
hip was affected in 14 patients (70%). Trauma or 
allergy was not associated with any case, and only 
three children reported an upper respiratory tract 


infection before onset of the illness. Six (30%) of the 
children had had a previous episode of transient 
synovitis (in the same or opposite hip). 

The period of time from the onset of symptoms to 
hospital admission was usually short, and in only 
four patients were symptoms present for more then 
three days beforehand. Two patients had mild 
symptoms for six to eight weeks, with exacerbation 
before hospital admission, but their disease was not 
more severe nor was the period spent in hospital 
longer than in the other children. No complications 
developed after recovery. 

All of the patients complained of pain in the hip 
or thigh and all had a limp with restriction of hip 
movements. The duration of the acute illness ranged 
from 4 to 20 days with a mean of 7-5 days. The 
average stay in hospital was 4-5 days with a range of 
2 to 12 days. A raised temperature at admission was 
uncommon; no patient had a temperature greater 
than 38°C at this time. Sixteen patients had their 
erythrocyte sedimentation rate determined on 
admission, and the mean rate in the first hour was 
15 mm with a range of 5 to 40 mm; only two of them 
had a reading above 30 mm after one hour. Blood 
counts were determined in all patients on admission, 
and the mean leukocyte count was 1x10'/I with a 
range of 5-16x10°/1. No eosinophilia was noted.in, 
our patients. Radiological examinations of the nh 
were performed in all cases and none showed any 
important abnormalities. 

Treatment was standardised and consisted of bed 
rest, prevention of weight bearing, and skin trac- 
tion. No patient had a diagnostic aspiration of the 
hip performed and none received antibiotics. All the 
patients improved clinically within a few days, and 
no complications were noted. Aseptic necrosis of 
the hip did not develop during follow up, which was 
six months or longer. . 

The results of the interferon system assays can be 
seen in the Table. Healthy controls are constantly 
examined in our laboratory and have been found to 
have virtually no interferon in their blood (with a 
mean of 5 IU/ml), and in only 13% were their cells 
in an antiviral state. The blood interferon concentra- 
tion in, the patient group was mean (SD), 24 (40) 
IU/ml, significantly higher (P<0-05) than in the 
control group, and 8 (40%) had concentrations 
greater than 16 IU/ml. Two children had very high 
interferon concentrations (126 and 139 IU/ml), but 
the clinical course of their disease was no different in 
any aspect from that of the other children. Eighteen 
of the 20 patients had assays performed to see 
whether their peripheral blood mononuclear cells 
would support viral replication in vitro, and 14 of 
them were found to have cells in an antiviral state. 
Seven (58%) of the 12 patients with normal serum 


Table 
presenting between 1983 and 1984 
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Interferon (IFN) production and protection assay in 20 patients with transient synovitis of the hip 

















Groups Production of interferon (IU/ml), mean (SD) Antiviral 
= — — state 
In vivo In vitro (by PBMC) of cells* 

Spontaneous IFNa IFNy (<10) 

(non-stimulated) 
Healthy controls (n=74) S (12) 2 (5) 382 (519) 170 (200) 13% (10/74) 
Patients (n=20) 24 (40) 12 (30) 307 (361) 130 (183) 78% (14/18) 
Significance (f test) P<0-05 P<()-2 ns (P>0-2) ns (P>()-2) P<0-001 (%7) 


PBMC =peripheral blood mononuclear cells; ns=not significant, n=number of individuals tested 
“te : ae è * . x . À 3 E : “rt ee oe 
* Antiviral state is present when <10° virus is present in PBMC 48 hours after culture of cells with 10° vesicular stomatitis virus. 


interferon values (less than 16 IU/ml) had peripheral 
blood mononuclear cells in an antiviral state, 
possibly due to a very recent increased interferon 
concentration. Only four patients had normal serum 
interferon values: peripheral mononuclear cells 
were not in an antiviral state in these four. Blood 
interferon concentrations were significantly higher 
(P<()-02) in boys, in the older children, and in those 
patients with an erythrocyte sedimentation rate 
below 20 mm in the first hour. 

In summary, 16 children (80%) had either raised 
concentrations of interferon or an antiviral state of 
cells, or both, and this finding is similar to that in 
patients with viral infections. There was no signifi- 
cant difference between in vitro interferon a and y 
production by stimulated peripheral blood mono- 
nuclear cells in the patients when compared with 
that of healthy controls. Spontaneous production of 
interferon occurred in eight children (40% ), usually 
in low titres, but this was not significantly different 
from that recorded in healthy controls. No correla- 
tion was found between the interferon concentra- 
tions or the antiviral state of cells and age, sex, 
temperature, erythrocyte sedimentation rate, or 
blood count of the patients. 


Discussion 


The first report of the syndrome of transient 
synovitis was in 1892 when it was described as a form 
of hip disease that resembled tuberculosis and 
whose symptoms lasted for only a few weeks. Many 
unsuccessful attempts have been made since then to 
determine the aetiology of the condition, and 
infection, trauma, and allergy have been the most 
common possible causes mentioned. Spock de- 
scribed a definite correlation between the onset of 
transient synovitis and a recent infection of the 
respiratory tract, but found evidence of streptococ- 
cal disease in only 8% of his patients.* Other studies 


failed to find the same correlation. In a virological 
study of 17 children with transient synovitis of the 
hip, Blockey and Porter found a rise in antibody 
titres in only two patients—one to adenovirus and 
one to parainfluenza.* Hardinge studied the 
aetiological factors associated with transient syno- 
vitis in 65 patients and failed to establish any 
association with bacterial or viral infection, allergy 
or trauma.” 

The universal antiviral properties of the interfer- 
ons and the study of their concentrations in blood as 
an aid in diagnosing viral infections are well 
established.” The antiviral interferon response is a 
two phased mechanism. In phase | a virus enters a 
cell where it replicates and at the same time sets in 
motion a series of intracellular events leading to the 
production of interferon molecules, which are rap- 
idly released from the cell.” In phase 2, these 
molecules attach to receptors on other cells, again 
setting in motion a series of events that leads to the 
priming of an antiviral state in these cells. This 
occurs by stimulating the production in the cell of at 
least three antiviral proteins or enzymes whose 
functions, when later activated by the entry of a 
virus into this cell, are to prevent the transcription, 
translation, and assembly of new viruses from the 
infectious virus. Theoretically, this should put an 
end to the viral spread. 

In normal healthy subjects, blood interferon 
concentrations are not usually measurable, and are 
less than 16 [U/ml in 95% of those examined. In 
87% of healthy persons the peripheral blood mono- 
nuclear cells are not in an antiviral state." Studies of 
the interferon system in children and adults with 
various viral diseases showed significantly raised 
blood interferon concentrations and considerable in 
vitro inhibition of viral replication in their periph- 
eral blood mononuclear cells.'” In this study we 
found that 40% of our children with transient 
synovitis had raised interferon values in serum. All 
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the patients with raised concentrations had peri- 
pheral blood mononuclear cells in an antiviral state, 
and a further six patients with normal serum values 
also had peripheral blood mononuclear cells in an 
antiviral state. This finding is not surprising, since 
interferon has a short half life (four hours or less), 
and the presence of low concentrations may not 
always be a true indication of a defective response in 
patients with viral illnesses, whereas high values 
obviously have significance. The antiviral state of 
cells is of much longer duration and may be present 
in the peripheral blood mononuclear cell for several 
days after induction by interferon. Our results show 
that in most patients with transient synovitis there is 
an activated interferon system. As previous studies 
have shown that increased blood interferon con- 
centrations and the development of an antiviral state 
in cells are the usual findings in acute viral illnesses, 
and are rare in normal, healthy persons, these find- 
ings suggest the possibility that the aetiology of 
transient synovitis is an acute, possibly unusual, 
viral infection, the causative agent of which has as 
yet not been identified. A similar picture has been 
reported in patients with Bell's seventh nerve palsy.!! 
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Hyponatraemia associated with pneumonia or 


bacterial meningitis 


F SHANN AND S GERMER 


Goroka Hospital, Papua, New Guinea 


SUMMARY 


Serum sodium concentrations were measured in 93 children with pneumonia or 


bacterial meningitis on their admission to hospital. Hyponatraemia (sodium value 134 mmol/l 
or less) was present in 33 (45%) of the 73 children with pneumonia, and in 10 (50%) of the 20 
children with bacterial meningitis. Increased secretion of antidiuretic hormone is common in 
children with pneumonia, as well as in children with meningitis. The maintenance fluid 
requirement in these children is usually about 50 ml/kg/per day, and children with hyponatraemia 
caused by water overload need even lower fluid intakes. In developing countries, most children 
with pneumonia and meningitis should be managed without intravenous fluid treatment. 


In 1920 it was shown that many children with 
pmeumonia retain water,’ and soon afterwards this 
phenomenon was found to be associated with an 
increased blood volume and a low plasma chloride 
value.” ° These findings are explained by the syn- 
drome of inappropriate secretion of antidiuretic 
hormone, which has been described in children with 
pneumonia in three recent reports.* ° The syndrome 
also occurs in children with meningitis.’ * These 
children are unable to excrete a water load, and they 
may develop pulmonary or cerebral oedema if they 
are given intravenous fluid, even though the amount 
given is not excessive for a normal child of the same 
size. 

All the standard paediatric textbooks refer to the 
danger of dehydration in pneumonia, but none of 
them mentions the risk of fluid overload.” '* Most of 
the books, however, refer to the risk of fluid 
overload in meningitis.” "! 

Although pneumonia is one of the two com- 
monest causes of death in children in the world,” 
there is very little information available on the 
imcidence of increased secretion of antidiuretic 
hormone in children with pneumonia. The two 
papers and a letter quoted above report a total of 
only seven cases,* ° and none of these were prospec- 
trve studies. It was not possible for us to measure 
serum antidiuretic hormone concentrations in Papua 
New Guinea. However, in an acutely ill child who has 
neither excessive sodium loss (for example from 
diarrhoea) nor excessive water intake (for example 
from intravenous administration of 5% dextrose), 
hyponatraemia is likely to be due to water retention 


secondary to increased secretion of antidiuretic 
hormone. '* In a prospective study, we measured the 
serum sodium concentrations in children with 
pneumonia or meningitis admitted to this hospital. 


Patients and methods 


We studied children aged over 28 days admitted to 
this hospital with pneumonia or bacterial meningitis 
between April and July 1979. Children with mal- 
nutrition or diarrhoea were excluded. Children with 
pneumonia had moderate to severe disease, with 
cough, intercostal retraction, and evidence of con- 
solidation on chest radiograph. Bacterial meningitis 
was diagnosed if bacteria grew from the cerebro- 
spinal fluid, the cerebrospinal fluid polymorph 
count was greater than 100/ul, or was greater than 
20/ul with either a protein concentration in cerebros- 
pinal fluid greater than 1-0 g/l (100 mg/100 ml) or 
glucose less than 2:2 mmol/l (40 mg/100 ml). The 
diagnosis, age, sex, haemoglobin, and serum sodium 
concentration were recorded for each child. 

Both mother and child were admitted to the 
hospital, and they shared the same bed, so that 
breast feeding could continue. All children were 
treated with chloramphenicol or penicillin, or both. 
None of the children with pneumonia received 
intravenous fluids. Half the children with meningitis 
received about 50 ml/kg/per day of 4-3% dextrose in 
0-18% saline intravenously as part of a randomised 
controlled trial (unpublished data). No diuretics or 
sodium supplements were given. The serum sodium 
concentration was measured again after six or more 
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days in hospital in 18 children who had had a serum 
sodium concentration of 134 mmol/l or less on 
admission. 

Serum sodium concentrations were measured 
with an EEL flame photometer. Data analysis was 
performed ‘using Statpro Statistical Workstation 
(Wadsworth Electronic Publishing Company, 
USA). 


Results 


The serum sodium was measured in 73 children with 
pneumonia and 20 children with meningitis (Fig. 1). 
There was no significant difference between the 
serum sodium concentration in children with 
pneumonia and those with meningitis (Mann- 
Whitney U test, P=0-91), or boys and girls (Mann- 
Whitney U test, P=0-63). The age distribution of 
the children with pneumonia and those with menin- 
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Fig. 1 Serum sodium concentrations in children with 
pneumonia or meningitis at the time of admission to 
hospital. 

The bars represent the mean values. 
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Fig. 2 Serum sodium concentrations in children with a 
concentration of 134 mmol/l or less on admission to hospital 
who had the assay repeated after six days or more. 


gitis was similar (Mann-Whitney U test, P=0-37). 
Forty five (50%) of the 90 children in whom the age 
was recorded were aged 1 to 5 months, 25 (28%) 
were aged 6 to 11 months, 14 (16%) were aged 
12-23 months, and 6 (7%) were aged 24 months or 
more. All the children less than 24 months of age 
were breast fed. There was no significant correlation 
between the serum sodium concentration and age 
(Spearman’s rank correlation coefficient 0-045, 
P=0-67) or haemoglobin (Spearman’s rank correla- 
tion coefficient 0-084, P=0-43). 

Forty three children had a serum sodium concen- 
tration of 134 mmol/l or less at the time of admission 
to hospital, and a repeat serum sodium was 
measured after at least six days in 18 of these (Fig. 2). 
In every case, the serum sodium concentration had 
risen to 134 mmol/l or more, and the repeat values - 
were significantly higher than the admission values 
(Wilcoxon matched pairs test, P<0-0002). 


Discussion 


It is likely that almost all the children in this study 
had a bacterial infection, since we selected children 
with bacterial meningitis and, in children admitted 
to Goroka Hospital, pneumonia is ususally caused 
by Haemophilus influenzae or Streptococcus pneu- 
moniae.' Thirty three (45%) of the 73 children with 
pneumonia, and 10 (50%) of the 20 children with 
bacterial meningitis had a serum sodium concentra- 
tion of 134 mmol/l or less at the time of admission to 
hospital We were not able to measure urine 
osmolalities or serum concentrations of antidiuretic 
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hormone, but it is likely that the hyponatraemia in 
these children was due to water retention caused by 
increased secretion of antidiuretic hormone, since 
we excluded children with diarrhoea or malnutri- 
tion, and the serum sodium rose to 134 mmol/l or 
more in all 18 children with hyponatraemia in whom 
a repeat estimation was performed. No child re- 
ceived a diuretic or sodium supplements. In fact, we 
may have underestimated the number of children 
who had increased secretion of antidiuretic hor- 
mone, since measurement of the serum sodium 
concentration will detect only those who have 
become overhydrated. Hyponatraemia was present 
in only 50% of the children with meningitis in our 
study, while Feigin et al’ found that 88% of 50 
American children with H influenzae meningitis had 
evidence of increased secretion of antidiuretic 
hermone. 

The danger of fluid overload in children with 
bacterial meningitis is widely appreciated.” !! but 
although the importance of fluid restriction is well 
recognised in neonates with lung disease,'® and 
there have been several case reports of high concen- 
trations of antidiuretic hormone in children over 28 
days of age with pneumonia,*® it has not been 
appreciated how commonly fluid restriction is indi- 
cated in pneumonia in childhood. Most of the 
standard English language textbooks of paediatrics 
suggest that an increased fluid intake may be needed 
in bacterial pneumonia, and none of them warn of 
the danger of fluid overload.” '* A common mistake 
in managing children with meningitis or severe 
pneumonia is to assume that oliguria is due to 
dehydration, and for extra fluid to be given without 
excluding increased secretion of antidiuretic hor- 
mone, which requires fluid restriction. There is no 
evidence to support the belief that administration of 
oral or intravenous fluids will ‘loosen the secretions’ 
in pneumonia. Humidification of the air has been 
shown not to influence the duration of hospital 
admission of children with pneumonia,'’ and it may 
be harmful in children with reactive airways if the air 
is cooled or water droplets form.'* 

Children with increased secretion of antidiuretic 
hormone have hyponatraemia because of increased 
body water, rather than a deficit of sodium. Ad- 
ministration of sodium and frusemide'” is indicated 
only if there are life threatening neurological com- 
plications attributable to severe hypo-osmolality.'* 
Most patients are best treated by simply reducing 
the intake of water. The degree of restriction 
required is not widely appreciated. A child with 
oliguria due to increased secretion of antidiuretic 
hormone who is in a neutral thermal environment 
will require 45 ml/kg of water per day to replace 
insensible losses through the skin and lungs plus 


20 ml/kg per day to replace urinary losses, less 
12 ml/kg per day gained from the oxidation of 
carbohydrate and fatty acids,'* giving a requirement 
of 53 ml/kg per day. If the child is already overhy- 
drated, then even less water should be given until 
the fluid overload is corrected. Insensible water loss 
will be increased in febrile children but, in a 
prospective study at this hospital, only 78 (17%) of 
460 children with severe pneumonia had an axillary 
temperature of 39°C or more (unpublished data). 

There is no doubt that some children with 
pneumonia and meningitis present with appreciable 
dehydration. Almost half the children in this study, 
however, had evidence of fluid overload at the time 
of admission to hospital, and the proportion with 
increased secretion of antidiuretic hormone was, in 
fact, probably even higher than this. These children 
have a maintenance fluid requirement of only 50 
ml/kg per day, and fluid restriction (for those 
already overhydrated) implies intakes of even less 
than this. In developing countries where infusion 
pumps are rarely available for giving intravenous 
fluid, most children with pneumonia or meninigitis 
should be given their fluids orally and their antibio- 
tics intramuscularly” or orally: this reduces the risk 
of fluid overload, and avoids the septic complica- 
tions and the expense of intravenous fluid treat- 
ment. 
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Bowel behaviour in young black and white children 


A R P WALKER AND B F WALKER 


Human Biochemis:ry Research Unit, Department of Tropical Pathology, School of Pathology, University of 
the Witwatersrand and the South African Institute for Medical Research, Johannesburg, South Africa 


SUMMARY Bowel behaviour was investigated in 81 rural black, 117 urban black, and 77 white 
children aged 1 to 4 years. The study was undertaken principally because intake of dietary fibre 
by urban blacks is now lower than that of whites: moreover, that of rural blacks has also fallen. 
Average daily defecation frequencies in rural and urban black children and white children were 
1-9, 1-8, and 1-5, respectively. Black children voided smaller stools and more frequently than 
white children. In both ethnic groups most stools were soft. Median transit times, determined in 
55 rural black, 8) urban black, and 45 white children, were approximately 6-5, 7, and 27 hours, 
respectively. Median transit times increased little with age in black compared with white children. 
The higher defecation frequency and the much shorter transit time in black children are not 


explicable in terms of the levels of fibre intake. 


Numerous workers have noted an association be- 
tween bowel beheviour variables and frequency of 
non-infective bowel diseases.’ Relatively low fre- 
quency of defecation; small amount of faeces voided 
each day; high frequency of formed, often hard 
stools; and a lonz transit time are characteristics 
associated with high prevalences of non-infective 
bowel diseases, ircluding appendicitis, diverticular 
disease, and colorectal cancer. This association, 
usual to Western populations, is not observed in 
most Third World populations, for among the latter, 
frequencies of these diseases are rare or low— 
defecation is mere frequent, stool weights are 
larger, most stoo s are unformed or semi-formed, 
and transit time is much shorter. The reason for this 
difference has bzen attributed largely, but not 
wholly, to the hebitually low and high intakes of 
dietary fibre in Western and Third World popula- 
tions, respectively. 

Dietary fibre intake, formerly high in black South 
Africans,” ° has been falling progressively in recent 
years, especially among urban dwellers. The de- 
crease is due to: (1) the refined nature of the staple 
maize meal (about 70% extraction rate) which is still 
by far their main source of energy; (2) the decrease 
in the consumption of legumes (intake has halved or 
more within the last few years); and (3) the greatly 
increased cost of vegetables and fruit. In recent 
investigations made in Johannesburg,” and at Pot- 
chefstroom, the mean daily intake of dietary fibre in 
black adults was about 10 to 15 g—that is, lower 
than that in the lecal white population (about 20 g). 


Formerly the daily intake of urban blacks was 20 to 
30 g or more.* The occurrence, however, of bowel 
diseases, seen at Baragwanath Hospital, Soweto 
(2300 beds) has scarcely risen, and indeed has 
remained steady for several years. 

Because of the absence of systematic studies of 
normal bowel behaviour (frequency of defecation, 
size and consistency of stools, and transit time) in 
preschool children, Weaver and Steiner investi- 
gated a series of 350 English children. Briefly, they 
found that 85% of 1 to 4 year olds eating a 
predominantly low fibre diet opened their bowels 
once or twice a day. At all ages most children 
produced soft stools of about 25 ml volume. The 
mean transit time in 35 randomly selected children 
was 33 hours. 

In view of the findings described and of the 
changing dietary habits of South African blacks, it 
was thought desirable to investigate the current 
pattern of bowel behaviour in black rural and urban 
preschool children and in a series of white preschool 
children for comparison. 


Subjects 


Rural black children. Eighty one (two groups of 51 
and 30) children were studied in two village regions 
situated 40 and 320 miles from Johannesburg. A 
senior black nursing sister and two senior black 
teachers made the requisite observations. The chil- 
dren came mainly from poor homes. 
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Urban black children. Altogether 117 (three groups 
of 53, 35, and 29) children were studied in Soweto 
and in Kagiso, Krugersdorp. A senior black nursing 
sister and a senior black social worker carried out 
the observations. The children studied attended 
creches and came from middle class homes. 

Full cooperation was received from the mothers 
who participated. In the rural and urban series, 25% 
and 16% respectively of the mothers initially 
approached refused for reasons of suspicion, lack of 
understanding, or being too busy. 


White children. A total of 77 (two groups of 48 and 
29), children were studied by two workers, a senior 
medical technologist and a senior dietitian. The 
subjects were drawn from the workers’ neighbour- 
ing families, were predominantly middle class, and 
were resident in Johannesburg and Potchefstroom. 
There were nine refusals—because mother was out 
working (5), going on holiday (2), and the child was 
unwell (2). 


Methods 


Rural black children. Studies were carried out in the 
children’s homes and in all cases very extensive 
supervision was essential.. 


Urban black children. It was originally intended that 
children should be studied in their own homes, but 
this was found impracticable because mothers who 
were literate were mainly working, and the semi- 
literate or illiterate grandmothers looking after the 
children had insufficient understanding to take 
responsibility for the observations. Accordingly, in 
Soweto and Kagiso, children who attended creches 
were studied there during the day, with the consent 
of mothers, and at home in the evening. The 
necessary supervision, in the creches and subse- 
quently at the children’s homes, was feasible, but 
very time consuming. 


White children. Once details of the procedure were 
made clear, these children’s mothers were able to 
make-the required observations satisfactorily. 


Questionnaire forms. The forms for both black and 
white children included a brief description of the 
purpose of the study. Each form provided a table to 
be filled in for a four day period of observations on: 
(1) time of defecation; (2) consistency of stools 
(soft, hard, runny); (3) size of stools (appropriate 
pictures were given for grape size (5 ml), small 
sausage (25 ml), and large sausage (40 ml)); and (4) 
transit time. The latter was measured in the black 
children using purchased tinned sweet corn as 


marker: beetroot was also used occasionally. Had 
carmine in gelatin capsules been used as a marker, 
many mothers would have refused to participate. In 
the white children, sweet corn was used as a marker. 
Previously undertaken, unpublished studies on rural 
black schoolchildren aged 7 to 8 years have indi- 
cated that the mean values for transit time using (1) 
carmine and (2) sweetcorn do not differ signifi- 
cantly. 

Studies on defecation frequency, stool size, and 
consistency were carried out first, followed after an 
interval of a few days by the transit time studies. The 
marker. was given early in the morning. Chamber 
pots were used throughout the investigations. Black 
mothers were given gifts of household goods or food 
for their cooperation. y 


Dietary history. Information was obtained on each 
child’s food consumption for the previous day, also 
for Sunday, from the first to the last meal or snack of 
the day. 


Results 


Dietary history. 

Rural black children ate a predominantly vegetarian 
diet. Maize meal porridge with sugar was eaten in 
the early morning. ‘Stiff porridge, occasionally with 
some egg, fish, ‘samp’ (partially crushed maize), and 
beans or brown bread and peanut butter, were eaten 
at midday. At supper, more porridge was consumed 
with some soup and vegetables. Meat was eaten only 
occasionally, with spinach or wild ‘spinaches’, and 
beans and potatoes. Reconstituted powdered milk 
was often consumed, but not daily. 


Urban black children ate a fairly mixed diet. Each 
morning they had maize meal or ‘maltabella’ (Sor- 
ghum vulgare) porridge, with a little milk and sugar. 
At the creche at noon they had one of the 
following—some cheese, egg, bean soup, fish, or 
‘somos’ (vegetable protein) with some cooked or 
raw vegetables. Supper usually included brown 
bread with margarine, jam, or peanut butter, with a 
little milk or cocoa, and occasionally meat with 
vegetables. 


White children consumed a diet similar to that of 
British children,’ with a meat dish each day. These 
children, however, had a greater variety of veget- 
ables, cooked and raw, and probably more fruit and 
fruit juices, and brown rather than white bread. 
Milk was drunk once or more daily. The food was 
mostly cooked at home since only a very small 
number attended nursery school. 


Bowel behaviour in young black and white children 


Table 1 Defecation frequency in South African rural and 
urban black and white preschool children 





Rural Urban White 
black black children 
children children 
No SI 117 77 
Age 
|] year [2 l6 l6 
2 years 30 38 25 
3 years 28 38 14 
+ years 1] = 22 
Mean daily 
frequency of 
defecation 1-9 1-5 1-5 
% under | per day 2 2 14 
% | per day 25 36 47 
% 2 per day Ol 52 30 
"o 3 or more per day 14 10 9 


Table 2 Stool size, consistency, and transit time of South 
African rural and urban black, and white preschool 
children 


Rural Urban White 
black black children 
children children 
Steol size 
% 5S ml 26 24 1] 
% 25 ml Ss 50 32 
% 40 ml and over l6 at) 57 
Stool consistency 
% soft 77 74 SS 
% hard 9 13 10 
% runny 15 13 2 
Transit time 
No studied S5 sO 45 
Median time (hours) 6-5 7-() 27-0) 
Range (hours) oy (ee 3.3-16-5 7.5-53-() 
Yo under 12 hours 77 74 12 
bo Over 12 hours 24 26 SS 
Median transit times 
according to age 
l and 2 years (hours) 5:5 5-8 23-0 
\ 32-5 


3 and 4 years 74 7-9 3 


Data on frequency of defecation, size and con- 
sistency of stools, and transit time, for the children 
studied, are given in Tables 1 and 2. 


Discussion 


Mean or median values, or percentage data, for the 
groups of boys did not differ from those of the 
corresponding groups of girls in any of the variables 
measured. 


Frequency of defecation. The higher daily frequency 
found in the black children (rural and urban, 1-9 and 
1-8 respectively), compared with white children 
(1-5), agrees with data on rural black children aged 7 
to 8 years (frequency 2-1) studied some years ago,” 
who had a higher fibre intake at that time. It may be 
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noted that the frequency in the black children aged 1 
to 4 years is similar to that reported for young white 
children at 1 year, namely, 1-7.° Thereafter, as 
indicated by Weaver and Steiner,” a fall in fre- 
quency occurs, to about 1-2 at 4 years. Defecation 
frequency in the black children was significantly 
higher (P<0-05, Student’ s ¢ test) than that in the 
white children studied. It must be understood that in 
rural areas seasonal variations in fibre intake from 
plant sources undoubtedly modify bowel behaviour. 


Size of stools. The percentages given in Table 2 are 
necessarily approximate since the size of each stool 
was classified according to its being nearest one of 
the sizes depicted (that is 5 ml, 25 ml, 40 ml, or 
more). Clearly, the black compared with the white 
children voided smaller stools, but more frequently. 


Consistency of stools. The stool consistency in the 
two ethnic groups was similar, except that the black 
children had a slightly higher proportion of ‘runny’ 
stools. 


Transit time. Because the data on transit time in the 
black children were less reliable than data on white 
children it was deemed that median rather than 
mean times would reflect the situation more accur- 
ately. The reasons are as follows. The black children 
were under careful observation from breakfast time 
until late afternoon. By this time the faeces of more 
than half of the children had shown evidence of the 
marker. There was thus certainty over the accuracy 
of the median transit time, that is when 50% of the 
children had passed the marker. Once the children 
returned home, their mothers were asked to observe 
all stools passed overnight and early next morning. 
The black mothers were, however, less skilled in 
description, and, more importantly, lighting in their 
homes was often poor. It was thought, therefore, 
that less accuracy could be attached to their observa- 
tions. As indicated, the median times of 6-5 and 7 
hours are very much shorter than the time for the 
white children of 27 hours. The latter is somewhat 
shorter than the time reported by Weaver and 
Steiner’ (33 hours), and may reflect a higher intake 
of fruit and vegetables and of brown bread, in the 
local white children. It is noteworthy that Lesné et 
al,’ using carmine, reported a transit time of 10 
hours for white children aged | to 2 years. An 
increase in transit time with age, usual to white 
children, was far less evident in the black children. 


Blood in stools. No mother of a white child reported 
the presence of blood in stools. In the rural and 
urban black children, blood was noted in 2 of 81 
(2-5%) and 3 of 117 (1-5%) children respectively. It 
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is questionable whether any importance can be 
attached to these data. 

Because the information obtained on the series of 
white preschool children studied differed little from 
that reported by Weaver and Steiner? it is con- 
sidered that the experimental procedure we fol- 
lowed was satisfactory. 

The studies carried out on the black preschool 
children were attended by numerous difficulties 
which had to be surmounted. The black mothers 
were amazed that observations on faeces excretion 
could be of any value to health understanding. 
Despite some uncertainties, however, we have no 
doubt that the general conclusions reached from the 
data secured are valid. 

Although the black, preschool children studied 
are now accustomed to a diet of reduced fibre 
content, the pattern of bowel behaviour of both 
rural and urban dwellers still differs considerably 
from that of the white, preschool children. In 
particular, the black children’s frequency of defeca- 
tion is higher, and their median transit time far 
shorter. Moreover, it is noteworthy that in these two 
respects, the behaviour of black children aged 3 to 4 
years scarcely differed from that of those aged | to 2 
years. This contrasts with the decrease in defecation 
frequency, and the increase in transit time between 
ages | to 2 and 3 to 4 years which prevails in white 
children. The differences in behaviour between the 
two ethnic populations of preschool children are not 
explicable on the basis of differences in fibre intake. 

What bearing is the pattern of bowel behaviour 
displayed by these young black children likely to 
have on the frequency of bowel diseases in subse- 
quent years? It could be argued that the recent fall 
in fibre intake will need perforce to continue for 
several years before its ramifications are likely to 
affect frequencies of bowel diseases. This argument, 
however, is not valid in the case of appendicitis. 
During World War II, in certain countries, dietary 
changes which included, inter alia, an increased 
intake of fibre-containing foods, and which lasted 
for only a very few years, were associated with a fall 
in appendicitis frequency.” ” Yet, as has been noted, 
frequency of this disease in urban children and 
adolescents remains low;'’ moreover, the conclu- 
sions from the surveys undertaken in this respect are 
in agreement with the still stable occurrence of acute 
appendicitis, as seen at Baragwanath Hospital, 
Soweto. 

As Weaver and Steiner and others'! have empha- 
sised, it is very important to obtain information on 
the bowel habits of preschool children living in 
communities where a high dietary fibre intaken is 
habitual. It should be possible to obtain this 
information from studies carried out in remote 


regions where the maize meal is less refined (that is 
made in small local mills), where a proportion of the 
maize consumed is eaten off the cob or is home 
‘stamped’, and where seasonal vegetables, wild 
‘spinaches’ and fruit, are more available for pur- 
chase or for gathering than is the case in urban and 
near urban centres. It is planned to carry out such a 
study once it can be arranged. 

The investigations undertaken and described have 
shown there to be pronounced differences in bowel 
habits between white preschool children and black 
preschool children consuming a partly westernised 
diet. While the conclusion reached is that the 
phenomenon is not explicable on the basis of 
differences in dietary fibre intaken, this does not 
imply that this variable is irrelevant or unimportant 
in the contexts studied. It implies that other factors 
are in Operation in the regulation of milieu intérieur 
and bowel physiology, the nature of which are 
unknown at present. 


We thank all those who assisted in these studies, particularly to Mrs 
M Verardi, Mrs S Kruger, Sister B Manetsi, Mrs A Lelake, Mrs M 
Mphelo, Miss K Moholoa, Miss P Christensen, and Miss M 
Rendani. We also thank Professor I Segal, Baragwanath Hospital, 
for his interest and help. 

Investigations were supported in part by a grant trom the 
National Cancer Association of South Africa. 
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Short reports 


Oral contraceptives and breastfeeding: haematological effects on 


the infant 


H MANDEL AND M BERANT 


Department of Paediatrics ‘B`, Rambam Medical Center, and Technion Faculty of Medicine, Haifa, Israel 


SUMMARY Severe clinical and haematological mani- 
festations of folate deficiency occurred in a pre- 
viously healthy, fully breast fed, 10 month old infant 
whose mother took oral contraceptives. 


Oral contraceptives may interfere with intestinal 
folate absorption, with resultant folate deficiency.' 
We describe folate deficiency in a 10 month old fully 
breast fed infant whose mother took oral contracep- 
tives. 


Case report 


A 10 month old boy was admitted after three weeks 
of recurrent vomiting and diarrhoea and severe 
deterioration of his nutritional status. He was born 
at term (birthweight 3600 g) and until his present 
illness he had been a healthy and thriving infant 
growing on the 90th centile. He was fully breast fed. 
On hospital admission, the baby was pale, listless, 
and had generalised oedema. He had angular 
stomatitis and a beefy red tongue with atrophy of 
the papillae. The skin had a yellowish tint, and there 
were areas of hyperpigmentation, mainly over the 
legs. The hair was sparse, reddish, and lusterless. 
There was evidence of recent loss of subcutaneous 
fat, and the abdomen was distended. Neurological 
and developmental evaluation was normal. A blood 
count showed macrocytic anaemia: haemoglobin 7 
g/dl, mean corpuscular volume 101 fl, with macrocy- 
tosis of the erythrocytes and hypersegmentation of 
the neutrophils in the peripheral blood smear. A 
bone marrow aspirate showed active haemopoiesis, 
with appreciable megaloblastic changes and in- 
creased iron deposition. Serum lactic dehyd- 
rogenase activities were very high at 2270 U. Serum 
iron concentration was 78 ug/dl and total iron 
binding capacity was 336 ug/dl. The serum vitamin 
B2 concentration was 176 pg/ml, and the red cell 
folate concentration was 40 ng/ml (normal 
120 ng/ml). Stool examinations for bacterial and 
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parasitic pathogens were negative, and roentgeno- 
graphic studies of the gastrointestinal tract were 
normal. 

The baby’s mother was in excellent nutritional 
condition, and had a normal blood count. Her 
peripheral blood smear, however, showed hyperseg- 
mented neutrophils, and her red cell folate concen- 
tration was 94 ng/ml. She had begun taking 
oestrogen-progestin pills three months after de- 
livery. 

Treatment of the baby consisted initially of 
intravenous nutrition supplemented with folic acid. 
Five days later there was reticulocytosis (14%) and 
the patient’s clinical condition was substantially 
improved. Oral feeding could gradually be insti- 
tuted, with addition of oral folic acid 5 mg daily. 
After 28 days in hospital the baby was sent home, 
having attained a remarkable clinical recovery. 
There was no evidence of macrocytic anaemia, but 
oral iron was prescribed because of a drop in serum 
iron to 36 ug/dl, and the occurrence of microcytosis 
and hypochromia on the blood smear. 


Discussion 


While iron deficiency is recognised as the most 
common nutritional deficiency and the main cause 
of anaemia in infancy, a finding of macrocytic 
anaemia in infants beyond the first 3 to 4 months of 
life requires careful investigation. Folate deficiency 
is considered the major cause of megaloblastic 
anaemia in the young,” and requires a search for the 
underlying causative or contributory factors.” In our 
patient, no such factors were found. He was born at 
term and had been a healthy and normally growing 
infant until his episode of gastroenteritis three 
weeks before admission. Also, he had received no 
drugs that could have interfered with folate absorp- 
tion and utilisation.' ° He presented, however, with 
the full clinical and haematological picture of severe 
folate deficiency. This is unlikely to have developed 
during his relatively mild illness of three weeks’ 
duration, because a much longer period is required 
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for folate deficiency to become overtly manifest.* 
We must, therefore, assume the existence of an 
aggravating factor which could cause a longstanding 
depletion of folate in this infant. The marginally low 
red blood cell folate concentration with incipient 
. haematologic manifestations of folate deficiency in 
the mother cannot by itself be regarded as the cause 
of folate deficiency in her infant.’ 

Our patient’s mother had taken an oestrogen- 
progestin oral contraceptive regularly since her baby 
was 3 months old; these hormones are excreted in 
breast milk, and may impair folate absorption in the 
gut of the infant. A rapidly growing, fully breast fed 
baby may thus be deprived of his barely adequate 
folate input, and the stage is set for frank folate 
deficiency. This sequence of events may explain the 
development of severe folate deficiency in our 
patient. There are a good number of published 
reports on the relation between oral contraception 
and folate deficiency, but the association of oral 
contraception in the lactating mother and folate 
deficiency in her infant ts presented here for the first 
time. - 

‘Contraceptive pills with estrogen/progesterone’ 
are listed among the drugs that are ‘usually compat- 


ible with breast feeding’.© With the present day trend 
towards prolonged breast feeding, the concurrent 
use of oral contraceptives is likely to become more 
prevalent. Our report points out a potential hazard 
of maternal oral contraception to the breast fed 
infant. 
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Should hepatitis B surface antigen positive mothers breast feed? 


M DE MARTINO, C APPENDINO, M RESTI, M E ROSSI, A T MUCCIOLI, AND A VIERUCCI 
Department of Paediatrics, Division of Clinical Immunology, University of Florence, Italy 


SUMMARY Breast fed infants may be at greater 
risk of mother to infant hepatitis B virus infec- 
tion compared with formula fed infants. We 
studied 85 infants born to 84 hepatitis B surface 
antigen positive mothers (only two of whom 
were hepatitis B e positive), and who had 
received immunisation against hepatitis B virus. 
Our results indicate that breast feeding does 
not increase the risk of developing hepatitis B 
virus infection in infants born to these mothers 
if immunisation is carried out. 


A vaccine against hepatitis B virus is now available, 
and infants born to carrier mothers are one of the 
groups with immunisation priority as perinatal 
infection frequently results in the carrier status. ° 
Previous studies have shown that this vaccine is safe 
and effective in these infants;* however, whether the 
efficacy of the vaccine differs in breast and formula 


fed infants born to infected mothers is not known. 
This is possible as breast feeding may be a mechan- 
ism for mother to infant transmission.” > © In this 
study we show that passive-active immunisation 
allows infants born to mothers who are hepatitis B 
virus surface antigen positive, hepatitis B e negative 
to be breast fed without any added risk. 


Materials and methods 


Mothers. Eighty five infants born to 84 asymptoma- 
tic mothers who were hepatitis B surface antigen 
positive on routine prenatal screening were studied. 
The presence of hepatitis B surface antigen was 
detected in mothers’ sera in two occasions, two 
months apart. In addition hepatitis B e antigen and 
antibodies and hepatitis B core antibodies were 
investigated. 


Infants. The term infants studied (47 boys and 38 
girls) were all born after a normal pregnancy and 
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had a birthweight within the normal range (mean 
3-12 g). During the study no medication was given 
(except a multivitamin mixture), but the infants 
were vaccinated against polio, tetanus, and diph- 
theria. Mothers decided whether to breast feed or 
not. Twenty two infants (12 boys and 10 girls) were 
breast fed, and 63 (35 boys and 28 girls) were fed on 
a commercial formula. 


Vaccine. The vaccine used is composed of 5 ug/ml of 
purified hepatitis B surface antigen inactivated with 
formaldehyde and with aluminium hydroxide as 
adjuvant (Hevac B, Institute Pasteur, Paris). 


Conduct of the trial. Within 8 hours of birth, babies 
were given an intramuscular injection (0-5 ml/kg) of 
immunoglobulins containing hepatitis B surface 
antigen, 100 [U/ml (hepatitis B immune globulin- 
HBlIg-Biagini, Italy). Active immunisation was 
carried out by two injections of vaccine (1 ml 
subcutaneously) at age 2 and 4 months. A booster 
injection was administered nine months after the 
first dose. Blood samples were taken immediately 
before each of the first two injections, two and five 
months after the second injection, and one month 
after the third injection. The infants were visited 
monthly throughout the trial period, and the parents 
were asked to note any side effects. All parents had 
given informed consent. Strict adherence to the 
immunisation schedule was maintained, and com- 
pliance with follow up was excellent since none of 
the infants dropped out. 


Laboratory methods. A radioimmunoassay was used 
to detect hepatitis B surface antigen and antibodies, 
hepatitis B e and antibodies, and hepatitis B core 
antibodies (AUSRIA, AUSAB, HBe, anti-HBe, 
and CORAB, respectively; Abbott Lab, USA). 
Hepatitis B surface antibody titres were measured in 
mIU/ml, and we eonsidered positive the sera con- 
taining more than 9-7 mIU-ml. This value was used 
to evaluate seroconversions. Alanine amino trans- 
ferase and aminoaspartate transaminase were deter- 
mined by using standard methods. 


Results 


Hepatitis B virus markers in mothers’ sera. All the 
mothers were positive hepatitis B surface antigen 
and hepatitis B core antibodies. Hepatitis B e 
antigen was detected in only two mothers (2:3%), 
but antibodies were present in the remaining 82 
women. One of two mothers positive for hepatitis 
B e decided to breast feed her infant. 


Immunogenicity and efficacy of the vaccine. As 
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Table /mmunogenicity and efficacy of hepatitis B vaccine 
in infants born to hepatitis B surface antigen 
positive mothers 











Overall results Breast fed Formula fed 





(n=85) infants (n=22) infants (n=63) 
Infants who 
seroconverted 82 21 6l 
(96-5%) (95-4% ) (96-8% ) 
Hepatitis B virus 
infections None None None 





shown in the Table, a high percentage of infants 
seroconverted after the booster dose. No significant 
difference was observed between breast and formula 
fed infants. In no case was hepatitis B surface 
antigen detected during the trial period (finding of 
hepatitis B core antibodies was not considered 
important as these antibodies might have been due 
to passive immunisation of maternal origin). In 
addition, in no case was an abnormal increase in 
transaminase activities observed. 


Side effects. No serious side effects were observed. 
On 11 occasions a small swelling at the site of 
injection or low grade fever, or both were reported, 
without any difference between the breast or for- 
mula fed infants. These side effects were probably 
the result of the aluminium hydroxide adjuvant in 
the vaccine. 


Discussion 


Babies born to infected mothers are at high risk of 
hepatitis B virus infection.'* These babies are 
rarely exposed to infection in utero but this occurs 
more frequently during labour and delivery.!4 
Intimate maternal exposure may subsequently lead 
to transmission and it has been suggested that breast 
feeding may play a role in post partum infections. ° 
Our study confirms previous reports indicating that 
hepatitis B virus vaccine is effective in infants born 
to hepatitis B surface antigen positive mothers.* We 
did not consider it ethically justified to randomise 
infants into a placebo group, since passive-active 
prophylaxis is known to prevent perinatal transmis- 
sion. We did not, however, detect any signs of 
infection among 85 infants followed up for one year, 
whereas without any prophylaxis a considerable 
number of these infants have been shown to become 
carriers in the first years of life. ~ * The number of 
hepatitis B e positive mothers was low in our study 
compared with others,™* and the presence of 
hepatitis B e positivity is considered the major 
determinant in mother to infant transmission of 
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infection.” ° Perinatal transmission, however, occurs 
in up to 30% of infants born to Hepatitis B e 
negative mothers.” * 

Our main finding is that by virtue of passive-active 
immunisation, breast fed infants are not at higher 
risk of contracting infection than formula fed 
infants. The possibility that hepatitis B virus is 
present in breast milk is a controversial point,! * ° 
but it is beyond doubt that the virus may be ingested 
through blood or serum exuding from cracked 
nipples,° which is a common occurrence, and it was 
therefore suggested that breast feeding of infants 
born to hepatitis B surface antigen positive mothers 
should be avoided.” ° We suggest, however, that 
passive-active immunisation allows these infants to 
enjoy breast feeding, the nutritional, immunologi- 
cal, and psychological advantages of which are well 
known. In addition, breast feeding may help to 
lessen the guilt usually felt by these mothers. 

Since mothers who are hepatitis B e positive are 
most infective, these conclusions may apply only in 
populations with low percentages of these mothers. 
Moreover, it is undoubtedly true that breast fed 
infants who do not seroconvert (less than 5%) may 
remain at high risk from contracting infection, 


especially when their mothers are hepatitis B e 
positive. + > 


This work was partly supported by the Italian Consiglio Nazionale 
delle ricerche (Grant 83.02125.04). 
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Urinary kallikrein excretion in children of parents with essential 


hypertension 
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SUMMARY ‘Twelve hour urinary kallikrein excretion 
was measured in 18 healthy children of parents with 
essential hypertension and in 47 healthy children of 
parents without this disorder. No statistically signifi- 
cant difference was observed between the two 
groups of children. 





Several investigations conducted in recent years 
have suggested that the kallikrein-kinin system has a 
role in a wide range of physiopathological processes. 
Clinical research originally concentrated on hyper- 
tensive conditions because of the very potent 
pharmacological action of kinins on vascular smooth 
muscle. It has been suggested that this system may 
regulate the control of blood pressure and circula- 
tory homeostasis. Low urinary kallikrein excretion 
may be a pathogenetic factor in essential hyperten- 


sion in adults,’ and familial aggregation of urinary 
kallikrein values has been reported.” 

The study of urinary kallikrein excretion in 
children is therefore important in elucidating the 
mechansim of the development of essential hyper- 
tension in later life. The aim of the present study 
was to investigate whether children who have 
parents with essential hypertension have lower 
urinary kallikrein excretion than control children. 


Subjects and methods 


Sixty five healthy normotensive children aged 7 to 
15 years, from different families, were studied in the 
outpatient department at Niigata University Medi- 
cal Hospital. Children with organic diseases were 
excluded from this study. A 12 hour overnight urine 
specimen was collected, and aliquots were stored at 
—20°C until assay. Urinary kallikrein was estimated 


Urinary kallikrein excretion in 


in undialised urine samples by the method of Morita 
et al,’ * using the synthetic fluorogenic substrate 
L-prolyl-L-phenylalanyl-L-arginine-4-methylcoum- 
aryl-7-amide (pro-phe-arg-MCA) (obtained from 
the Peptide Institute, Protein Research Foundation, 
Japan). The assay method is as follows. One 
hundred ul urine and 20 ul 10 mM pro-phe-arg- 
MCA solution dissolved in dimethylformamide were 
added to 2-0 ml of 0-1 M Tris-HC1 buffer, pH 8-0, 
containing 0-15 M sodium chloride. The amount of 
fluorogenic amino-4-methylcoumarine (AMC) lib- 
erated was measured using a fluorescence spectro- 
photometer with excitation at 380 nm and emission 
at 460 nm. Relative fluorescence was obtained for 10 
uM of a solution of AMC in 0-1% dimethylsulf- 
oxide. Results obtained by this method correlated 
well with those obtained by the bioassay method and 
with kinin-forming activity determined by kinin 
radioimmunoassay.” The 12 hour urinary kallikrein 
excretion was corrected for the individual body 
surface area obtained from the formula for Japanese 
children.* 

All children were divided into two age matched 
groups as follows. The first group of 18 had parents 
with essential hypertension (either one or both 
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Figure 


Twelve hour urinary kallikrein excretion in 
children of parents wih essential hypertension (open circles) 
aad tn children of parents without this disorder (closed 
circles). 
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parents) requiring medication. The second group of 
47 had parents with no history of this disorder. 
Essential hypertension was defined as over 150 mm 
Hg systolic blood pressure or 90 mm Hg diastolic 
pressure, or both. Results were expressed as the 
mean (SD) and were analysed using unpaired t tests. 


Results 


The 12 hour urinary kallikrein excretion for both 
groups are shown in the Figure. The values in 
children of parents with essential hypertension were 
not significantly different from those in children of 
normotensive parents (207 (123-6), range 72-1 to 
454-0 nmol/min per m? v 217-9 (106-4), range 54-3 to 
424-1 nmol/min per m? respectively). 


Discussion 


Since urinary kallikrein excretion corrected for the 
body surface area does not change in children aged 
between 6 and 15 years,* the two groups in the 
present study may be compared directly. Low 
urinary kallikrein excretion has been reported in 
essential hypertension in adults.’ Zinner et al 
reported familial aggregation of kallikrein concen- 
tration in spot urine specimens in normotensive 
children. These findings suggest that low urinary 
kallikrein excretion may be a pathogenetic factor in 
the development of hypertension in adult life. We 
failed, however, to observe a significant difference 
in kallikrein excretion between children of hyper- 
tensive or normotensive parents, suggesting that low 
urinary kallikrein excretion related to essential 
hypertension in adults may be acquired. 
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Deprivation hands and feet 
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SUMMARY A survey of preschool children in three 
inner city day nurseries serving deprived areas found 
13 children with pink oedematous hands and feet— 
‘deprivation hands and feet’. The children and their 
families were compared with similar children in the 
nurseries. Growth and development were poor 
compared with accepted norms, but not notably 
different from controls. The families of the affected 
children were exceptional in being at a considerable 
social disadvantage. Other children in the families of 
these children also showed the sign. 





In both hospital and community work we have 
noticed that some children from deprived families 
have persistently pink hands and feet. Typically, the 
extremities are deep pink (sometimes with a bluish 
tinge) and mildly oedematous. The skin is often 
shiny, and feels cold to the touch, though in a warm 
room they can become excessively warm as the skin 
blood vessels dilate. In extreme cases the condition 
may extend to the knees and face, and the skin 
desquamates. The children often have other signs of 
deprivation. The sign is commoner and more severe 
in cold weather, but persists even in a warm room in 
the worst cases. The sign seems most common in 
children between 18 months and 5 years and 
resolves as they get older. For convenience we have 
labelled this ‘deprivation hands and feet’. In the 
published reports on childhood deprivation, the sign 
is only occasionally mentioned, and then only in 
passing.! * 

We have most commonly encountered this sign in 
inner city social services day nurseries. Therefore 
the study was based in Nottingham city nurseries 
which serve areas of considerable social deprivation. 
Children often receive places in these nurseries 
because of their poor social circumstances, and 
frequently show inadequate growth and devel- 
opment.” 


Methods 


Two of the authors (AN and CP) visited three day 
nurseries which they were not familiar with during 
the spring and summer of 1983, and inspected all of 
the Caucasian children for the sign (it is hard to 


distinguish the sign in black and Asian children). 
Physically handicapped children were also excluded. 
Sixty seven children were inspected, and 13 were 
found to show the sign to varying degrees. Thirteen 
controls matched for age and race were chosen from 
other day nursery children. A number of social 
details of the children’s families were obtained from 
their health visitors, who were unaware whether 
they were cases or controls. Details were: family 
composition, parental employment, whether the 
child or a sibling had ever been in care, if the child 
had ever been on the non-accidental injury register, 
whether a social worker or probation officer was 
actively involved with the family, and the number of 
changes of address since the birth of the child. The 
health visitors rated the families on a scale of 0 
(poor) to 6 (good) for physical home conditions and 
maternal emotional warmth towards the child. 
Details were obtained of the children’s birthweights, 
completion of first year’s immunisations, and any 
hospital admissions. The health visitors were later 
asked if any of the case children’s siblings had shown 
deprivation hands and feet. All children were 
measured and weighed and given a Denver develop- 
mental screening test by SG. 


Results 


The cases consisted of nine boys and four girls, the 
controls three boys and ten girls. Mean ages were 3 
years (range 2-1 to 4-6) and 3-1 years (range 2-3 to 
4-4) respectively. Other results are shown in Tables 
1 and 2. Compared with accepted standards,” the 
growth results were poor for both cases and con- 
trols. Cases were shorter and heavier than controls, 


Table 1 Growth parameters in children with deprivation 
hands and feet and controls (values, mean (SD)) 











Cases Control 
Birthweight (kg) 3-04 (0-59) 3-26 (0:42) 
Height for age (SD scores) —1-16 (1-03) —(0-64 (1-13)" 
Weight for age (SD scores) -0-11 (1-31) —()-7 (0-99)z 


Weight for height (SD scores) +()-23 (0-99) —0-076 (0-731) 





SD scores=Standard deviation scores=Growth parameter — median 

1 SD 
Comparison by matched pairs 1 test with day nursery controls *P<0-05. 
Comparison with accepted norms* by z test *P<0-01; ¢P<0-05. 











Table 2 Children’s development, medical, and social 
history 
Cases Controls 

Denver test (fail/total) 4/13 5/13 
Hospital admissions (total) 24 9 
Hospital admissions for fature to thrive 6 0) 
Completed Ist year immumsations 2/13 11/13 
Health visitors’ ratings (mean) 

Physical conditions* 2 4-0) 

Maternal warmth* 2:2 4:2 
Single parent family 5/13 W13 
Either parent employed (0/13 6/13 
Changes of address since Wirth (mean) 2:2 2:5 
Social worker or probation officer involved 13/13 &/13 
Child or siblings ever beem in care 7/13 (0/13 
Child ever on NAI register 6/13 1/13 





* On scale (+6, low=poor. high=good, NAI=non-accidental injury. 


however, though tae difference only reached statis- 
tical significance fer height. Indeed the cases were 
reminiscent in their measurement and appearance of 
deprivation dwarfism.' Developmental test results 
were poor for both groups. Cases had had many 
more hospital admissions, especially for failure to 
thrive, and immunisations had rarely been com- 
pleted. 

In many ways the case families were very differ- 
ent. The health visitors considered home conditions 
and maternal warmth to be worse. Fewer cases were 
in single parent families, but none had a parent in 
employment. A social worker or probation officer 
was involved with every family, more of the children 
or their siblings had been in care, and nearly half 
had been on the non-accidental injury register at 
some time. The health visitors considered they had 
observed deprivation hands and feet in eight of 10 
siblings. 


Discussion 


While the growth and development of the children 
with deprivation hands and feet were poor, they 
were no worse than for the other nursery children. 
This justified using nursery controls, as otherwise 
we could have been simply identifying deficiencies 
common to many day nursery children. The differ- 
ences between the families were striking, however. 
Case families were deeply locked into cycles of 
deprivation, and it was probably significant that 
older siblings had also shown the sign. Indeed, the 
nursery matrons commented that these children 
were from the families that caused them greatest 
concern. It was surprising that there had not been 
more changes of address. The matrons suggested 
that this was because the families had descended to 
the worst housing conditions and were unlikely to be 
rehoused. 
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Lack of food or parental warmth, inadequate 
housing, under-clothing, physical inactivity of the 
children, and bed wetting have all been suggested to 
us as causes of the sign. Certainly, thermal regula- 
tion may be important as the sign is similar to cold 
injury and more common during the winter. Under- 
feeding would also be a very likely candidate. The 
nursery matrons suspect these children are under 
fed. They are notably lethargic, perhaps as an 
adaptation to a poor diet. There are some common 
features between deprivation hands and feet and 
mild Pink disease. Blood mercury concentrations 
determined in the five most badly affected children 
were normal. 

The sign is not necessarily a short term response. 
Two of the worst affected children were later taken 
into foster care. After eight months both had put on 
weight to the point of obesity, and one had moved 
from the 25th to the 50th height centile and lost her 
deprivation hands and feet. Her sister’s growth had 
not accelerated, however, and she retained the sign 
despite adequate clothing, warmth, and being very 
happy in her new home. 

We have found this sign in some physically 
handicapped children in normal families. Perhaps 
for them the sign is due to poor vasomotor control.’ 
Also, while the children with deprivation hands and 
feet were from particularly deprived families, many 
other children in the nurseries also had special social 
needs and were doing no better in their growth and 
development. Hence we feel that this sign is a 
specific, readily identifiable, but not sensitive mar- 
ker for deprivation in the non-physically handi- 
capped child. 


We thank the day nursery staff, the health visitors, Mr Stanley 
Ulijasek, and Mrs Barbara Selly. 
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Epidermoid spinal cord tumour after lumbar puncture 
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SUMMARY A 5 year old boy developed an implanta- 
tion dermoid tumour after a lumbar puncture in 
infancy. A survey of senior paediatricians has shown 
it to be common practice to use an unstiletted 
needle for lumbar puncture in small children. A 
stiletted needle is recommended for all such proce- 
dures. 





There is considerable evidence that epidermoid 
spinal cord tumours may be a late complication of 
lumbar puncture, particularly when it is carried out 
with a needle without a stylet.' Because of this 
possibility it is recommended that lumbar puncture 
is always done with a stiletted needle.” We report 
the occurrence of such a tumour in a 6 year old child 
who had had a lumbar puncture as an infant. 


Case report 


A chinese boy first presented at the age of 10 weeks 
with a short history of fever and vomiting. Menin- 
gitis was suspected and two unsuccessful lumbar 
punctures were performed. The type of needle used 
was not recorded. Subsequently pus cells were 
found in a specimen of urine and the urinary tract 
infection was treated with an antibiotic. An in- 
travenous pyelogram was carried out and was 
normal. 

He was well until 5 years and 9 months of age 
when he developed a pain in his left hip for which no 
cause was found. The pain persisted, however, and 
he also developed a dull ache in the lumbar region 
that radiated into the buttocks and was aggravated 
by coughing. Examination at this time showed a 
very stiff lumbar spine with straight leg raising 
limited to 45° on both sides. There was a mild 
weakness of hip flexors and reduced ankle jerks. 
There was no disturbance of sphincter function. 
There was no clinical evidence of either spinal 
dysraphism or neurofibromatosis. Plain radiographs 
of the lumbar spine were normal. A myelogram was 
then performed, and this showed a mass extending 
from L3 to L4 and displacing nerve roots bilaterally 
around it. Cerebrospinal fluid was normal. A 
laminectomy of L3 and L4 was carried out and a 
‘pearly’ mass was removed. The tumour measured 


30x5 mm and was shown histologically to be a 
typical implantation dermoid. He made a complete 
recovery after the operation with no abnormal 
neurological signs, but he has developed noticeable 
keloid formation of the scar. 


Discussion 


Spinal cord tumours in children are uncommon, 
accounting for less than one fifth of all central 
nervous system tumours.* Of those occurring in the 
spinal cord, only 3% are epidermoid in nature.” 
Intraspinal epidermoid tumours in children are 
therefore rare. A search of the records of the 
regional neurological centre in Newcastle over the 
past 30 years showed only three other such tumours 
in the lumbar region, and all occurred in patients 
over the age of 30 years with no history of lumbar 
puncture. It may be that the reporting of this 
complication of lumbar puncture in the late 1960s 
has led to the abandonment of the practice of using a 
needle without a stilette. To test this hypothesis a 
simple questionnaire was sent to 30 senior paediatri- 
clans in this region. They were asked to report their 
current practice in newborns and in other small 
children, and 29 replied. Sixteen reported that they 
always used a stiletted needle for newborns, and 10 
always used a ‘butterfly’ or ordinary needle. A 
further three stated that they varied. For other small 
children, 27 stated that they always used a stilette, 
and one that he always used an ordinary needle. The 
other varied. It would seem therefore, that although 
recommendations are that lumbar puncture should 
be carried out with a proper lumbar puncture 
needle,” there is widespread use of ordinary needles 
for this purpose. The reasons for this are probably 
that it is easier, particularly in small babies, to carry 
out a lumbar puncture with an ordinary needle, 
although it may also be that the hazards of such a 
procedure are not well recognised. 

There are two theories on the causation of these 
tumours. Firstly, that they arise from embryonic 
rests of epidermal cells, or secondly that the practice 
of lumbar puncture without a stilette implants a few 
epidermal cells into the spinal canal and that these 
can grow later. The second is a more likely 
occurrence in children, as epidermoid tumours are 
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very uncommonly reported in the absence of a 
lumbar puncture having been carried out. 

The current practice of more intensive care of the 
newborn, with lumbar puncture being a not infre- 
quent part of ‘infection screens’ carried out by 
junior staff, may lead to the occurrence of more 
implantation epidermoid tumours in the future. We 
strongly recommend the use of the smallest lumbar 
puncture needle available with the stilette in place 
until the skin has been punctured. The stilette can 
then be removed and the needle advanced until the 
dura is penetrated and cerebrospinal fluid obtained. 
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Obtaining parental consent—opting in or opting out? 
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SUMMARY In a pepulation based project aimed at 
identifying children with specified disabilities within 
a health region, there was, rightly, concern about 
the transfer of data on named children across health 
district boundaries. Two methods of obtaining 
parental consent for this process were tested. High 
recruitment rates were achieved using an ‘opting 
out’ approach. 


Throughout the health services much information 
about patients is collected, for several reasons. First 
and foremost, information is collected about specific 
individuals to assist in the diagnosis and manage- 
ment of their illnesses. Subsequent communication 
of this information between different arms of the 
health service requires the naming of the specific 
individuals. 

Secondly, information is collected about groups of 
patients for the purpose of describing patterns of 
clinical practice, or for planning future health 
services. Such information does not need to identify 
specific individuals in order to be useful. 

The provision of health services for children poses 
a particular problem. The emphasis is on preventive 
and screening measures for all children and infor- 
mation is required not just about those who are ill. 
The health serviees themselves must initiate the 
contact, obtaining information from the time of 
birth on all children identified by name, date of 
birth, and place of residence. 

When screening programmes show potential 


problems and diagnostic referral is indicated, in- 
formation passes from the preventive to the diagnos- 
tic and therapeutic services, without concern for 
confidentiality because it is considered to be in the 
ultimate best interest of the individual patient. Prior 
discussion, however, concerning the acceptability of 
the referral should have taken place with the 
parents. 

The routine examinations of infants by health 
visitors has the tacit approval of the parents because 
they bring their child to a clinic or allow access to 
them at home. 

In the Oxford Region Child Development Pro- 
ject, health visitors apply standardised screening 
procedures to all infants weighing less than 2000 g, and 
to those who required special care in the neonatal 
period for more than 24 hours. The results are 
relayed centrally to the project office, together with 
the results of diagnostic referral, so that the number 
of individual children with specific disabilities in 
this geographically defined population can be docu- 
mented. Because of our concern to acknowledge the 
confidential nature of this information, and because 
it involves transfer of information from the health 
services to a research project, it was important to 
seek the permission of parents for this transfer 
according to the principles set out in the report of 
the British Medical Association’s Central Ethical 
Committee. | 

Anecdotal evidence (Alberman, Stanley— 
personal communication) suggested that an ‘opting 
out’ approach to determine parental permission 
achieved a higher recruitment rate than ‘opting in’. 
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The pilot study for this project compared the 
efficiency of these two approaches in achieving 
recruitment and in its acceptability to parents. 


Method 


The health district ethics committee approved the 
pilot study and paediatricians and nursing staff of 
the special care nursery agreed to participate. 

The study was carried out in one health district 
over a 12 week period. As children to be prospec- 
tively screened in this project will mostly have 
received their initial neonatal care in a special care 
nursery, permission for enrolment was sought at this 
juncture. 

Two forms of letters to parents were used. The 
first letter, following a brief description of the 
project, asked parents for signed permission for 
their child to be included in the study—an ‘opting in’ 
approach; the second asked parents to sign only if 
they objected to their child being enrolled—the 
‘opting out’ approach. Tear off slips and freepost 
envelopes were supplied to facilitate response. 

Prior to the child’s discharge from hospital, 
parents were given these two types of letter on 
alternate weeks. Nursing staff were careful not to 
apply any pressure, reassuring parents that they 
would still have contact with their health visitor even 
if they did not wish to enrol their child. 


Results 


Eighty three eligible infants were admitted to the 
nursery during the 12 week period. Of these, eight 
infants died and six infants were accidentally 
omitted. The recruitment rate (Table) was 97% 
from the ‘opting out’ and 79% for the ‘opting in’ 
approach. 


Parental reaction. Most parents were pleased at the 
prospect of a continuing interest in their babies. A 
few were concerned that enrolment would entail 
special journeys for assessment, or that their babies 
would have blood tests. Ten parents (33%) 
receiving the ‘opting out’ letter were uncertain 


Table Recruitment rate 


Letter A (opting in) Letter B (opting out) 








No (%) No í } 

No letters distributed 39 (100) No letters distributed 30 (100) 

Replies received: 34 (87) Implicit consent 19 (63) 
Consenting 31 (79) (no reply) 

Refusing 3 (8) 

Replies received: 11 (36) 

No reply 5 (13) Consenting 10 (33) 

Refusing | (3) 

Recruitment rate 79% Recruitment rate 97% 


whether by not signing the tear off slip they were 
consenting to enrolment, and they changed the 
wording of the response slip to ensure that their 
child was included. 


Staff reaction. Discussion of the letter gave parents 
the opportunity to talk to staff about their concerns 
for their children so that all communications 
between parents and staff benefited. 


Discussion 


The option of refusal was taken up by a small 
minority of parents with both types of letter. The 
‘opting out’ approach achieved the greater recruit- 
ment rate, but parents had more difficulty in 
knowing how to respond to it. The nursing staff 
suggested that some parental worries would be 
allayed if the letter emphasised the routine nature of 
the examination and specifically stated that there 
were to be no blood tests. The ‘opting out’ letter was 
accordingly redesigned. It has been used in the main 
project for a year and is achieving 97 to 98% 
recruitment rates across the health region. 
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Current topic 


Infantile colic revisited 


R S ILLINGWORTH 


More than 30 years ago, with the help of the /ndex 
Medicus, I reviewed the world’s published reports 
on evening colic.' Since then the /ndex Medicus has 
listed about two papers a year, with no advance in 
our understanding. but with the coming and going of 
a highly effective drug, dicyclomine hydrochloride. 

The early term ‘three months’ colic’ confused 
many, who interpreted it as meaning colic beginning 
at age 3 months. I prefer the term ‘evening colic’, 
because of its characteristic circadian rhythm of pain 
in the early evening. Similar attacks of pain may 
occur during the day in the older infant, at around 6 
months of age, but this may or may not be the same 
condition. The term ‘infantile colic’ became popu- 
lar, but is too all embracing, and in the minds of 
many includes troublesome crying for any reason— 
hunger, thirst, overheating, an itch, fatigue, allergy, 
boredom—but abeve all, crying which promptly 
stops when the baby is picked up and loved. Some 
(other than me) would add overfeeding as a cause. 
A sensible term is ‘paroxysmal fussing’. I am told 
that in India and the Punjab it was called ‘sanjhana’, 
and was deemed to be due to the evening gods. 


Definition 


The classic picture as described by Joe Brennemann 
of Chicago, Benjamin Spock,’ and others, was that 
of a well, thriving baby who in the early evening, for 
no apparent reason, develops paroxysms, beginning 
with flushing of the face, a frown, drawing up of the 
legs, followed in a few seconds by high pitched 
screaming, suddenly ending in a few minutes, and 
followed in a few minutes by another paroxysm. The 
attacks recur for up to two or three hours. In the 
attack the baby is unconsolable, there are loud 
borborygmi, and the pain is relieved by the passage 
of flatus from the rectum (not from the stomach). by 
the passage of a stool, or, it is said, by an enema. 
The above description is that of moderate or severe 
cases. In milder ones there is merely otherwise 
unexplained intermittent fussiness in the evenings. 
The attacks begin in the first week or two and cease 
by the age of 2, 3, or occasionally 4 months. It has 
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been said? ° that the onset is delayed in preterm 
babies. 

The condition is common, but because of impre- 
cise definition, figures for its incidence’ are of little 
value. 


Aetiology 


Psychological factors. A popular view, especially 
among psychiatrists, is that the colic is due to the 
mother’s psychological problems, excessive anxiety, 
picking the baby up unnecessarily (and bouncing 
him after a feed) and ‘misinterpretation of infant 
cries leading to ineffective responses’-Taubman:® 
but Taubman’s definition of colic was inadequate. 
Wessel,” using a satisfactory definition of colic, 
thought that ‘family tension’ was an important 
factor. Lakin,’ in a study of 20 mothers of babies 
with colic and controls without colic, found ‘poorer 
parent child relationships, greater intrapersonal 
conflict, conflict over role acceptance, concern 
about inadequacy as a female, poor marital adjust- 
ment, and less motherly love’. On the other hand 
Paradise," with his characteristic thoroughness, 
found no connection with emotional problems. He 
found that the mothers were stable, cheerful, and 
feminine. On the basis of clinical impression, I have 
never noticed characteristic features in the mothers: 
nor have other paediatricians.'' None of the 
psychiatrists who blame the mother for causing the 
colic made any attempt to explain exactly how the 
mother causes the infant to have pain that is 
obviously of intestinal origin. Neither do they seem 
to realise that mothers, particularly in the evening 
when they are tired after a hard day’s work, are 
likely to be upset by the baby’s obvious pain and 
their inability to console him. If the colic were due 
to maternal anxiety, one would expect it to occur 
more often in the case of the first born. Though 
there is some disagreement,” '~ there is good evi- 
dence that this is not the case.' > '" '' I suggest that 
a mother’s anxiety is not the cause but the result of 
the colic. 

Several have suggested that the baby’s tempera- 
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ment is the cause,!+ or his sensory threshold for 
pain.'* This is a reasonable suggestion, but the 
temperament does not necessarily cause the colic: 
the temperament and colic may both be due to other 
factors. In the many hundreds of colicky babies 
whom I have seen, I have failed to notice anything 
characteristic about their temperament. Bruce!’ 
seemed to suggest that the baby with colic is a 
malingerer; he wrote ‘I feel sure of one thing: the 
infants are usually not in as much pain as they 
appear to be, or as their parents think they are’. 


Allergy. It is difficult to interpret the many papers 
on allergy to cows’ milk as a cause of colic, because 
of the lack of satisfactory criteria.'° '” The Malmö 
workers’ '? defined colic as paroxysms of severe 
crying with abdominal distension and frequent 
sucking. I have not found that abdominal distension 
or frequent sucking are notable features of evening 
colic: radiological studies during attacks of colic did 
not show gaseous intestinal distension. ' 

In one study,'* 60 infants were fed on either a 
cows’ milk or soya formula. Eleven babies were free 
from colic on soya, 32 were no better when given 
both cows’ milk and soya, but lost their symptoms 
when fed on hydrolysed casein. Seventeen were no 
better when tried on a cows’ milk free formula or 
soya. A third of those free from colic on the milk 
free diet developed colic again when challenged with 
milk. In a later study,'” 66 mothers of 66 breast fed 
babies who had colic were tried on a milk free diet; 
35 babies lost their colic but developed it again when 
the mothers were challenged with cows’ milk. Ten 
mothers were given cows’ milk whey capsules and 
nine of their babies then developed colic. 

Le Blanc™” regarded the Malmö work’ as not 
Statistically significant, and himself found that a soya 
formula without cows’ milk did not help. Evans,7! in 
a double blind study of 20 breast fed babies, did not 
find that elimination of cows’ milk from the 
mother’s diet prevented the colic: he argued that the 
relevant factor in the mother’s diet was not cows’ 
milk but a variety of foodstuffs. Liebman,” with a 
satisfactory definition of evening colic, found that 
lactose intolerance was not a factor; as for cows’ 
milk protein, he found no difference in the babies’ 
IgE or radioallergosobent test results (cows’ milk 
protein) when compared with controls. 

In my view, the Malmö workers showed that 
allergy to cows’ milk protein or to soya could cause 
abdominal pain in infants: but I am not satisfied that 
it is a common cause of evening colic. If allergy were 
an important factor for evening colic, one would 
expect that there would be a significant incidence of 
allergy in the family, of other manifestations of 
allergy in the infant, such as eczema or asthma, or 


other evidence that the baby’s colic would cease 
when the mother avoided cows’ milk. There is much 
evidence against this.! 7 11 = 3 3 This does not 
exclude allergy, but it makes it less likely. 

There is a difference of opinion as to whether 
infantile colic is more frequent in breast fed babies. 
My impression is that it is so. Others had the same 
opinion,’ * and some disagreed.’ '° 


Passive smoking. A French report” suggested that 
some cases of colic were due to the baby inhaling 
tobacco smoke. It has been shown™ ~’ that nicotine 
and cotinine are found in considerable quantities in 
the infant’s saliva, urine, and serum when exposed 
to passive smoking, or when taking breast milk from 
a mother who smokes. These findings should be 
investigated, but may prove to be irrelevant. 
Other factors. Various workers! ? =! have found 
that infantile colic is not related to the mother’s age, 
parity, or social class, or to the baby’s mode of 
delivery, prematurity, birthweight, deficient or ex- 
cessive weight gain, vomiting, diarrhoea, constipa- 
tion, number of stools, sex, gastric flatulence, or 
hypertonia. Thomas” argued that the colic was due 
to drugs taken by the mother in labour, but 
Whichelow~”’ criticised this on the grounds of lack of 
adequate diagnostic criteria. It has been shown that 
colic is not related to plasma progesterone 
concentration.” 


A theory and a call for research 


The symptoms of evening colic, with the rhythmical 
paroxysms, the loud borborygmi, the relief by the 
passage of flatus per rectum, or by the passage of a 
stool or an enema, must surely indicate an intestinal 
origin, as Brennemann and other suggested long 
ago. Perhaps there is intestinal spasm. A Swedish 
study reported colonic hyperperistalsis and in- 
creased rectal pressure, responding to an anticho- 
linergic drug, methyl scopolamine nitrate. The fact 
that another anticholinergic drug, dicyclomine, was 
strikingly successful in preventing evening colic, 
suggests clues for research. Perhaps other anticho- 
linergic drugs, such as propantheline, would be 
effective. An anticholinergic drug would reduce gut 
motility and slow transit time. 

I believe that the enigma of evening colic now 
calls for fundamental combined physiological and 
clinical research. The role of vasoactive intestinal 
polypeptide (VIP) and gut hormones (for example 
motilin, enteroglucagon, neurotensin, and opioids) 
deserves investigation. The VIP is thought to 
mediate relaxation of the gut musculature,*! inhibit 
peristaltic reflex, and cause gastric relaxation,” and 


it has been implicated in many intestinal conditions 
associated with diarrhoea, such as the ganglio- 
neuroma. The intestinal opioid peptides” are also 
concerned with gut motility. Two constipated 
adults, one of whom had been constipated from 
childhood, promptly responded to the specific 
opioid antagonist naloxone. 

The intestinal prostaglandins have a profound 
effect on the transport of water and electrolytes 
through the intestine, and on intestinal motor 
function.*! + 36 Injection into volunteers caused 
abdominal colic.” Raised prostaglandin E was 
shown in an adult with functional intestinal 
obstruction.™” An Israeli report® linked ganag? 
din with diarrhoea of different causes. Dodge in 
Cardiff’ showed that in the benign ‘toddler's 
diarrhoea’ there were raised prostaglandins, es- 
pecially PGF, a and that the diarrhoea was inhibited 
by prostaglandin inhibitors, indomethacin, or aspirin. 
It is of interest that Murray Davidson" wrote that 
infantile colic predisposes to later functional gas- 
trointestinal problems, and Jorup™ wrote that 40% 
of infants with colic later had diarrhoea or pains of 
‘spastic colon’. But in a 13 year follow up study of 30 
babies with colic,*' only one had recurrent abdomi- 
nal pain in later childhood. A report from Finland*” 
noted a previous history of infantile colic in 12 of 27 
children in a clinic for toddler’s diarrhoea. 

I believe that intestinal physiology may provide 
the clue to the enigma of infantile colic (and 
incidentally to otherwise unexplained constipation 
in infants and perhaps to recurrent-abdominal pain 
in the young school child). 


Treatment 

In my review'! I listed the numerous treatments 
advocated in the published reports. Later,’ | 
described a controlled trial of the anticholinergic 
drug, dicyclomine hydrochloride, indicating that it 
was strikingly successful in preventing evening colic. 
This has since been confirmed in Australia” and the 
USA.» Provided that the child had the classic 
picture of evening colic, as described, I have 
virtually never known the drug fail to provide 
relief—and the experience included many scores of 
infants. I am unable to understand the experience of 
one doctor”? who found it ineffective—but he did 
not name the criteria for his diagnoses. 

Most regrettably, the drug has been withdrawn 
after reports of possible untoward reactions. In one 
report?” two children apparently had an immediate 
hypersensitivity reaction with respiratory difficulty. 
Two letters following this report*® + described two 
possibly similar cases. I could not interpret their 
importance because of the absence of the necessary 
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details. According to one of these letters,“ the child 
had received a mixture of dimethicone and dicyclo- 
mine, and the writer chose to attribute the symp- 
toms to the dicyclomine. The manufacturers told me 
that the Committee on Safety of Medicine had 
received 15 to 20 reports of similar symptoms, and 
the report of a ‘cot death’ of an ill triplet. It is not 
possible to assess those reports without knowledge 
of the children’s condition before the drug was 
given, its dosage, and the time interval between 
the administration and the onset of the symptoms. 
Two writers * * *” described an episode of rapid 
breathing before an attack of colic. I have no 
experience of this sequence, but did not specifically 
ask about such symptoms. In another paper?’ 
infantile colic was linked to a ‘near miss sudden 
infant death’. 

I know of no drug that is always free of side 
effects. Millions of doses of dicyclomine have been 
given for over 30 years without trouble. I feel sure 
that the drug was grossly over prescribed, for it 
seemed to be regarded as a panacea for crying, 
whatever the cause. Mothers are exhausted and 

worried by a baby’s unconsolable crying—a symp- 
tom that may lead to non-accidental injury; and 
infants suffer severe discomfort. We can now no 
longer prevent it as the only effective drug known 
has been withdrawn—presumably because of the 
fear of litigation. But the fear of litigation is a poor 
reason for causing human suffering. 

A widely used drug for infantile colic is dimethi- 
cone, consisting of silica, sold under several trade 
names (for example Asilone, Dentinox colic drops), 
sometimes combined with dicyclomine, aluminium 
hydroxide, or magnesium oxide. All the oral prep- 
arations listed in MIMS carry the warning that it is 
either not recommended at all for children, or not 
for those under | month of age. It has been used to 
relieve abdominal distension in adults’ *'—it was 
thought to accelerate the transit of intestinal gas, but 
had no effect on the volume of gas recovered, or the 
number of flatus passages. In another report, 
quoted by Martindale. it was found to be of no 
value for gastrointestinal flatulence. In a ee 
blind crossover study of 27 cases of infantile colic” 
was ineffective in relieving the symptoms. I find it 
difficult to understand how a suspension containing 
15 to 30 mg of an unabsorbable preparation of silica 
in about 350 cm of intestine would prevent or relieve 
the pain which one presumes is caused by intestinal 
spasm or functional obstruction. 

Innumerable other drugs continue to be used for 
infantile colic. O'Donovan and Bradstock™ tried 
four drug regimens—homatropine with phenobarbi- 
tone and alcohol, phenobarbitone and alcohol, 
alcohol alone, or a placebo; all the first three, 
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probably because of the alcohol, were better than 
the placebo. Some doctors prescribe gripe water: 
perhaps it achieves something because of its alcohol 
content. A patient of mine had been given regular 
doses of whisky for his colic. In developing countries 
I have seen scars of multiple abdominal incisions to 
let the pain escape. A paediatrician” found that his 
own children responded only to a rocking cradle or a 
ride in his car. 

I agree with O'Donovan and Bradstock, that ‘if 
we knew what we were treating, perhaps the therapy 
would be more successful. When the majority of 
patients improve no matter what is done for them, 
the uncritical therapist will conclude that his treat- 
ment is effective’. 


Conclusion 


The time has come for basic physiological research 
into infantile colic; but an essential preliminary is a 
precise clinical diagnosis; as precise as it can be in 
the absence of any laboratory tests to confirm it. 
Cases should satisfy the criteria suggested, but 
exclude (in the first place) similar cases in older 
infants, because other factors, such as allergy, may 
be more likely then and so might confuse the 
picture. The method of feeding, breast or formula, 
and the age of the child, should be recorded as it is a 
self limiting condition, resolving by about 3 months 
of age. Infantile colic may well prove to have a 
multifactorial causation, like so many other medical 
conditions, with the end result evening colic; but 
what we then want to know is what is the nature of 
the final common pathway that culminates in colic. 

I will conclude by paraphrasing the final comment 
by Prensky% in his discussion of the unfounded 
scare concerning the dangers of pertussis vaccine 
“This 50 year old controversy, punctuated by limited 
clinical studies and testimonials, will remain a 
monument to the ineffective nature of anecdotal 
reports’. 


References 


Illingworth RS. 
1954 ;29: 165-74. 
Wessel MA, Cobb JC, Jackson EB, Harris GS, Detwiler AC. 
Paroxysmal fussing in infancy, sometimes called colic. Pediatrics 
1954;14:421-35. 


‘Three months’ colic’. Arch Dis Child 


tw 


~ 


Pediatrics 1943;1:chapter 25. 

Spock B. Etiological factors in hypertrophic pyloric stenosis and 
infantile colic. Psychosom Med 1944;6:162-5. 

Meyer JE, Thaler MM. Colic in low birth weight babies. Am J 
Dis Child 1971;122:25-7. 

Pierce P. Delayed onset of ‘three months’ colic in premature 
infants. Am J Dis Child 1948;75:190-2. 

Hide DW, Guyer BM. Prevalence of infantile colic. Arch Dis 
Child 1982;57:559-60. 


— 


A 


~ 
e 


N 


Brennemann J. Breast feeding and mixed feeding. Practice of 


X 


I5 


~ 
P 


34 


36 


37 


Taubman B. Clinical trial of the treatment of colic by 
modification of parent-infant interaction. Pediatrics 1984:74: 
998- 1003. 

Lakin M. Monogr Soc Res Child Dev 1957;22:7-15. 
Paradise JL, Maternal and other factors in the actiology of 
infantile colic. JAMA 1966;197:191-9. 

Weissbluth M. Cry babies—coping with colic. New York: Arbor 
House Publishing, 1984. 

Stahlberg M. Infantile colic—occurrence and risk factors. Eur J 
Pediatr 1984;143:108-11. 


* Barr RG, Kramer MS, Pless IB, Boisjoly C, Le Duc DG. 


Feeding and temperament predispose to cry/fuss behavior at 6 
weeks. Am J Dis Child 1983;137:541. 

Carey WB. Clinical application of infant temperament measure- 
ment. J Pediatr 1983;103:935-6. 

Bruce JW. Infantile colic. Pediatr Clin North Am 1961:8:143-5, 
Townley RRW. Colic and cow's milk allergy. Aust Paediatr J 
1977;13:259-60. 

Harris MJ, Petts V. Penny R. Cow's milk allergy as a cause of 
infantile colic: immunofluorescent studies on jejunal mucosa. 
Aust Paediatr J 1977:13:276-81. 

Lothe L, Lindberg T, Jakobsson I. Cow’s milk formula as a 
cause of infantile colic. Pediatrics 1982;70:7-10. 

Jakobsson I, Lindberg T. Cow’s milk proteins cause infantile 
colic in breast fed infants: a double blind crossover study. 
Pediatrics 1983:71:268-71. 

Le Blanc MH. Soy formula doesn’t help colic. Pediatrics 
1983 :71:299-300. 

Evans RW, Fergusson DM, Allardyce RA, Taylor B. Maternal 
diet and infantile colic in breast fed infants. Lancet 1981;i; 
1340-2. 

Liebman WM. Infantile colic. Association with lactose and milk 
intolerance. JAMA 1981;245:732-3. 

Jorup S. Colonic hyperperistalsis in neurolabile infants. Acta 
Paediatrica 1952:Suppl 85:1—110. 

Said G, Patois E. Lellouch J. Infantile colic and parental 
smoking. Br Med J 1984:ii:660. 

Luck W, Nau H. Exposure of the fetus, neonate and nursed 
infant to nicotine and cotinine from maternal smoking. N Engl J 
Med 1984:311:672. 

Woodward A, Miles H, Grgurinovich N. Cotinine in the urine of 
smokers’ infants. Am J Obst Gynecol 1984:150:236-44. 
Greenberg RA, Haley NJ, Etzel RA, Loda FA. Measuring the 
exposure of infants to tobacco smoke: nicotine and cotinine in 
urine and saliva. N Engl J Med 1984:310:1075-8. 

Thomas DB. Aetiological association in infantile colic: an 
hypothesis. Aust Paediatr J 1981:17:292-5. 

Whichelow MJ. Infant colic and drugs during labour. Lancet 
1981 3i:777. 

Weissbluth M, Green OC. Plasma progesterone concentration 
in infants in relation to infantile colic. J Pediatr 1983;103:935-6. 
Rask-Madsen J, Bukhave K. Prostaglandins and intestinal 
secretion. In: Turnberg LA, ed. Intestinal secretion. London: 
Smith Kline and French, 1982:76-83. 


- Dimaline R, Dockray GJ. Intestinal VIP; current status as an 


intestinal regulatory polypeptide. In: Turnberg LA, ed. Intestinal 
secretion. London: Smith Kline and French, 1982:45. 
Hemmings WA. Maternal diet and colicky breast fed babies. 
Lancet 1981;ii:418-9, 

Kreek M, Schaefer RA, Hahn EF, Fishman J. Naloxone, a 
specific opioid antagonist, reverses chronic idiopathic constipa- 
tion. Lancet 1983:i:261-2. 

Cummings JF, Newman A, Misewicz JJ, Milton-Thompson GJ. 
Billings JA. Effect of intravenous prostaglandin E,a on small 
intestinal function in man. Nature 1973:243:169-71. 

Bennett A, Fleshler B. Prostaglandins and the gastrointestinal 
tract. Gastroenterology 1970;59:790-800. 

Luderer JR, Demers LM, Bonnem EM, Saleem A, 
Jeffries GH. Elevated prostaglandin E in idiopathic pseudo- 
obstruction. N Engl J Med 1976:295:1179. 


38 


39 


£ 


i 


e 
M 


45 


47 


Korman SH, Berant M, Alon U. Review: prostaglandins in 
diarrheal states. /sr J Med Sci 1981;17:1109-13. 

Dodge JA, Hamdi IA, Burns GM, Yamashiro Y. Toddler 
diarrhoea and prostaglandins. Arch Dis Child 1981;56:705-7. 
Davidson M. Paroxysmal fussing. In: Rudolph AM, ed. Pediat- 
rics. 16th ed. New York: Appleton Century Crofts, 1977:1011. 
Joseph AY, Lupu GH. No relation between evening colic and 
later recurrent abdominal pain. Am J Dis Child 1984;138:990-1. 
Savilahti E, Simell O. Chronic nonspecific diarrhoea. Arch Dis 
Child 1985;60:452-6. 

Illingworth RS. Evening colic in infants. A double-blind trial of 
dicyclomine hydrochloride. Lancet 1959;ii: 119-20. 

Grunseit F. Evaluation of the efficacy of dicyclomine hydro- 
chloride (Merbentyl) syrup in the treatment of infant colic. Curr 
Med Res Opin 1977;5:258-61. 

Weissbluth MD, Christoffel KK, Todd Davis A. Treatment of 
infantile colic with dicyclomine hydrochloride. J Pediatr 
1984;104:95 1-5. 

Edwards PDL. Dicyclomine in babies. Br Med J 1984:i:1230. 
Williams J. Watkin-Jones R. Dicyclomine: worrying symptoms 
associated with its use in some small babies. Br Med J 
1984;i:901. 

Spoudeas H. Shribman S. Dicyclomine in babies. Br Med J 
1984;i:1230. 


49 


sO 


53 


54 


5 


an 


56 


Infantile colic revisited 985 


Weissbluth M. Infantile colic and near-miss sudden infant death 
syndrome. Med Hypotheses 1981;7:1193-9. 

Gibstein A, Cooper JJ, Wiscot AL, Rosenthal AH. Prevention 
of postoperative abdominal distension and discomfort with 
simethicone. Obstet Gynecol 1971;38:386-90. 

Danhof IE, Stavola JJ. Accelerated transit of intestinal gas with 
simethicone. Obstet Gynecol 1974;44:148-54. 

Martindale. The extra pharmacopoeia. London: Pharmaceutical 
Press, 1975;17:80. 

Danielsson B, Hwang CP. Treatment of infantile colic with 
surface active substance (simethicone). Acta Paediatr Scand 
1985 ;74:446-S0. 

O'Donovan JC, Bradstock AS. The failure of conventional drug 
therapy in the management of infantile colic. Am J Dis Child 
1979;133:999-1001. 

White PJ. Management of infantile colic. Am J Dis Child 
1979;133:995-6. 

Prensky AL. Pertussis vaccine. 
1974;16:539-43. 


Dev Med Child Neurol 


Correspondence to Professor R Illingworth, 8 Harley Road, 
Sheffield S11 9SD. 


Archives of Disease in Childhood, 1985, 60, 986-990 


Personal practice 


Sugar intolerance complicating acute gastroenteritis 


J Q TROUNCE AND J A WALKER-SMITH 
Queen Elizabeth Hospital for Children, London 


SUMMARY Sugar intolerance occurred in 31 of 200 children admitted to hospital with acute 
gastroenteritis. In 28 this was transient and settled rapidly, but in the remaining three it indicated 
a more serious and persistent problem. The most important predisposing factor was viral 
infection, in particular with rotavirus. The current regimen for the management of sugar 
intolerance complicating acute gastroenteritis at this hospital is outlined. 


A prospective study of delayed recovery after acute 
gastroenteritis in childhood was undertaken in the 
gastroenteritis unit at this hospital in 1973.' Seventy 
four children out of a total of 348 (21-2% ) admitted 
with acute gastroenteritis were found to have 
delayed recovery. One of the three categories of 
delayed recovery described was disaccharide intoler- 
ance, implying watery diarrhoea with excess stool 
reducing sugars. Disaccharide intolerance was di- 
agnosed in 38 children (10-9% ) and it was found that 
a number of factors predisposed to this complica- 
tion. These were age less than 2 months, male sex, 
Asian origin, weight below the 3rd centile, and 
bottle feeding. 

Since that time there have been important ad- 
vances in our knowledge of the aetiology of gas- 


troenteritis, and also changes in infant feeding 


practice. It is now possible to identify a variety of 
stool viruses by electron microscopy, and bottle fed 
infants have been changed from high solute cows’ 
milk feeds to low solute milks. This change has 
already had a notable effect on the clinical mani- 
festations of acute gastroenteritis, for example a 
virtual disappearance of severe hypernatraemia.” 
We have undertaken a further, prospective study of 
sugar intolerance complicating acute gastroenteritis, 
have related this to aetiology in a manner not 
possible in the earlier study, and have reviewed 
those factors predisposing to this condition. 


Patients and methods 
Two hundred consecutive children admitted to this 


hospital with acute gastroenteritis were studied 
prospectively using a computer programme. Details 


of age, sex, ethnic origin, nutrition, mode of 
feeding, and management were collected, as well as 
stool pathogens. Most children were managed with 
an oral glucose electrolyte preparation for 24 hours, 
and then their appropriate milk and solid food (if 
applicable) were reintroduced over a period of 
four days. Those who were 5% or more dehydrated 
were treated with intravenous fluids, then oral 
glucose electrolyte mixture followed by reintroduc- 
tion of normal feeding. If diarrhoea recurred or 
persisted on this oral regimen and the stools were 
watery, the watery portion of the stool was tested 
with Clinitest tablets.* If 0-5% or more reducing 
substances was found, the clinical diagnosis of sugar 
intolerance was made. The diagnosis was disacchar- 
ide (lactose) intolerance if this occurred while the 
child was having a diet containing lactose, or 
monosaccharide intolerance if the child was still 
having a glucose electrolyte mixture. In the former 
case, when there was a definite exacerbation of 
diarrhoea, the infant returned to glucose electrolyte 
mixture for another 24 hours before a further 
attempt was made to reintroduce normal feeds. If 
diarrhoea with reducing substances recurred a 
second time, the infant was returned yet again to the 
glucose electrolyte mixture. If a relapse of diarrhoea 
occurred on a third attempt at reintroducing a cows’ 
milk formula, a small intestinal biopsy was per- 
formed. Where an enteropathy was present, a 
provisional diagnosis of cows’ milk sensitive entero- 
pathy was made and Pregestimil with a cows’ milk 
free diet was begun. If the mucosa was normal, the 
infant was again returned to its normal diet. In the 
latter case, if diarrhoea persisted or was exacerbated 
while taking a glucose electrolyte mixture, then a 
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Sugar 


diagnosis of monosaccharide intolerance was made 
and each infant was either given an electrolyte 
mixture for 24 hours (being closely observed for 
hypoglycaemia) or if the diarrhoea was more severe 
and hydration compromised then intravenous fluids 
were administered for 24 hours. The infant was then 
returned to an oral glucose electrolyte mixture with 
progression to normal diet. Some children were 
already on Pregestimil when they developed acute 
gastroenteritis, and after a period on glucose 
electrolyte mixture were again given Pregestimil. 
If they had watery stools with excess reducing 
substances, glucose or glucose polymer intolerance 
was diagnosed, and they were managed as above. 

Daily stool cultures for bacterial pathogens were 
performed in most children, and stool electron 
microscopy for viruses was performed once, 24 
hours after admission when possible. All clinical and 
laboratory data were compiled on a computer 
questionnaire and then sent to the University of 
London Computer Centre for computing and analy- 
sis. Statistical significance was assessed using the y” 
test with one degree of freedom. 


Results 


Sugar intolerance was diagnosed in 31 of the 200 
(15-5%) children observed. Fifteen were lactose 
intolerant (7-5%) and 16 were glucose intolerant 


Age and sex. One hundred and seventy seven of the 
200 children were under 2 years old, and 86 (43%) 
were aged under 6 months. There was a clear male 
preponderance, with 120 boys and 80 girls. All 
except one of the children with sugar intolerance 
were under 2 years of age, and most were under 18 
months. Eleven of the 15 children with disaccharide 
intolerance were under 6 months of age, whereas 
only two of the 16 infants with monosaccharide 
intolerance were under 6 months (Fig. 1). The male 
preponderance was accentuated in the sugar intoler- 
ant group—/74-2% were boys compared to 60% in 
the group as a whole, although this difference is not 
Statistically significant. 


Nutrition (Fig. 2). When children were grouped in 
relation to weight centiles on admission to hospital, 
the finding of sugar intolerance occurred in propor- 
tion to the centile category in the group as a whole. 


Ethnic origin (Table 1). Caucasian infants accounted 
for the largest number of admissions. In the sugar 
intolerant group there was a relative increase in the 
representation of children originating from the 
Indian subcontinent, although this was not statisti- 
cally significant. 
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L] Disaccharide intolerance 
GB Monosaccharide intolerance 





No of 
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0-3 4-6 7-9 10-12 13-15 16-18 19-24 >24 
Age (months) 
Fig. 1 Relative frequencies of monosaccharide and 


disaccharide intolerance in relation to age. 





45 C] Childrenin whole group (n=200) 
GB Children in sugar intolerant group (n=31) 
40 
35 
30 
25 
No of 
children 99 
15 
10 
5 
0 
<3 4-10 11-25 26-50 51-75 76-90 91-97 >97 
Weight centile 
Fig. 2 Weight centiles on admission to hospital with acute 


gastroenteritis. 


Table 1 Ethnic origin of 200 sugar tolerant (n=169) 
and intolerant (n=31) children admitted to hospital with 
acute gastroenteritis 





Sugar 
intolerant (%) 


Sugar 
tolerant (%) 





Caucasian 96 (56-8) 15 (48-4) 
African 10 (5-9) 1 (3-2) 
West Indian 13 (7-7) 2 (6-5) 
Indian subcontinent 36 (21-3) 9 (29) 
Oriental 2 (1-2) 0) 
Mixed 10 (5-9) 3 (9-7) 
Other 2 (1-2) 1 (3-2) 





% Values refer to the total in each group, 
x analysis shows no significant difference for any ethnic group. 
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Breastfeeding. Of the 200 infants admitted with 
gastroenteritis, 33% had been breastfed for at least 
four weeks: 27% of the sugar intolerant children had 
been breastfed for such a period. 


Aetiological studies 


Stool viruses (Table 2) 

In the group as a whole, rotavirus was identified in 
45 of the 166 (27:1%) infants whose stools had been 
examined by electron microscopy. It was seen in 
51-7% of infants with sugar intolerance but in only 
21% without this complication. This difference is 
highly significant (P=0-001). No other virus predis- 
posed to sugar intolerance, but the numbers are 
small. Even grouping all the other viruses as one, 
there is no significant difference between the sugar 
tolerant and intolerant groups. Fifteen of the 45 
children with rotavirus (33%) developed sugar 
intolerance—nine of these were monosaccharide 
intolerant and six disaccharide intolerant. 


Bacterial pathogens in stool (Table 3) 

Bacterial pathogens were found in the same propor- 
tion in the sugar intolerant children as in the group 
as a whole. 

Stool viruses and bacteria i 

Nine of the 200 children had coexistent viral and 
bacterial pathogens. These were rotavirus in Six, 
calici in two, and astrovirus in one. The bacteria 
were enteropathogenic Escherichia coli (conven- 
tional serotypes) in seven, campylobacter in two 
and salmonella in one (one child had E coli and 
campylobacter together). Two of the sugar intoler- 
ant children had a virus and bacterium together; 
both had rotavirus, one with an Æ coli and the othet 
with a salmonella. One child had rotavirus associ- 


Table 2 Viruses identified in stool by electron microscopy 
in 200 sugar tolerant (n=164) and intolerant 

(n=31) children admitted to hospital with acute gastroenter- 
itis 


Sugar tolerant Sugar insolerant £ test 
(%} (%) 
Rotavirus 30 (21) 15 (51-7) P=0-001 
Adenovirus 17 (12-2) 1 (3-4) ns 
Astrovirus 2 (1-4) 1 (3-4) ns 
Calici 5 (3-6) 0 ns 
Small round virus 4 (2-9) 0 ns 
Negative 82 (58-6) 12 (41-4) 
Not done. 32 2 
Overall positive 55* (40-1) 17 (58-6) 


*3 had more than one virus. 

m=Not significant. 

% values refer to the total in each group who had electron microscopy 
performed. 


Table 3 Stool bacterial culture in 200 sugar tolerant 
(n=169) and intolerant (n=31) children admitted to 
hospital with acute gastroenteritis 


Sugar Sugar 
tolerant (%) - uolerant (%) 
Enteropathogenic 
Escherichia coli 16 (9-9) 3 (91) 
Salmonella 14 (8-6) 2 (6-1) 
Shigella 2 (1-2) 0 
Campylobacter 9 (5-6) 2+ (6-1) 
Other 14 (0-6) 0 
No growth 120 {74-3} 26 (78-7) 
Not done 9 0 
Overall positive 40 (25) 3 (16-1) 


*Both times sssociated with E coll. 

tBoth with other pathogens—E coli in one, salmonella in the other. 
tPreudomonas 

% values refer to the total in each group who had stool bacterial culture 
performed. 

Using X test there was no significant difference for any pathogen. 


ated with candida in the stool. More than one virus 
was found in three children, none of whom had 
sugar intolerance. In two, astrovirus and rotavirus 
were seen together and in the other small round 
virus (SRV) was seen with adenovirus. Of the 
children who had both stool culture and electron 
microscopy performed in the total group, 99 of 166 
(59-6%) had a pathogen identified, compared with 
21 of 29 (72-4%) in children who were sugar 
intolerant. One child with disaccharide intolerance 
had Giardia lamblia but no other infective agent in 
the stool; he was the only child with this infection in 
the group as a whole. 


Management. Twenty two of the sugar intolerant 
children were given oral treatment as outlined 
above. Nine children with glucose intolerance re- 
quired intravenous infusion because of recurrence of 
severe diarrhoea and one of these required in- 
travenous alimentation. In nine children, normal 
diet was reintroduced only once, and in 16 twice, 
before they became tolerant of sugars. Of the six 
children requiring a third reintroduction, three 
tolerated it. In the remaining three who did not, a 
small intestinal biopsy was performed, the indica- 
tion being diarrhoea and sugar intolerance persisting 
for more than two weeks. In all cases there was a 
small intestinal enteropathy of varying severity. Two 
responded to Pregestimil and a cows’ milk free diet 
and have subsequently returned to a normal diet. 
The third was intravenously fed for two weeks, after 
which a normal diet was reintroduced successfully, 
the small intestinal mucosa having shown only minor 
abnormalities. 

In those infants with an enteropathy, it is our 
policy to continue a diet free of cows’ milk until the 
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Fig.3 Time of developing sugar intolerance after 


reintroducing milk (disaccharide intolerance). (Comparison 
between present study and that of Gribbin et al).! 


Histogram relating to Gribbin’s study reproduced by permission of Acta 
Paediatrica Belgica. 


age of 9 months to | year. The child is then admitted 
to hospital for challenge, firstly with lactose and 
then with increasing amounts of cows’ milk. Hospi- 
tal admission is deemed necessary not only to permit 
more accurate observation but also because of the 
possibility, albeit rare, of an anaphylactic reaction." 
The small minority who fail this cows’ milk chal- 
lenge resume a cows’ milk free diet, and the 
diagnosis may have to be reconsidered. 


Time interval before development of disaccharide 
intolerance. Disaccharide intolerance occurred with- 
in five days of reintroducing cows’ milk in the 15 
infants. In general, this was much earlier than in 
Gribbin’s study! to which we have previously 
referred (Fig. .3). 


Discussion 


This study again shows that in infants with acute 
gastroenteritis severe enough to merit hospital 
admission, transient sugar intolerance is a common 
complication, affecting 28 of 200 (14%) children in 
this study. Among the factors that seemed to 
predispose to sugar intolerance, the foremost is viral 
infection, and the rotavirus in particular was impli- 
cated. Rotavirus was detected by electron micros- 
copy in the stools of 51-7% of the sugar intolerant 
children. Shepherd first reported transient sugar 
intolerance as a complication of rotavirus infection 
in 2 of 30 children,’ but Manuel et al” suggested that 
the problem was rather more common—rota- 
virus was identified in six of nine children with 
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transient monosaccharide intolerance in his study. 
Active glucose absorption from the small intestinal 
lumen is coupled with that of sodium’ and depends 
on the sodium pump, that is the enzyme 
Na+—K+—ATPase. Deficient intracellular activity 
of this enzyme has been shown in the ileum of 
piglets infected with coronavirus.” The same 
mechanism, with impairment of active sodium trans- 
port is thought to explain the transient glucose 
malabsorption in infants with rotavirus infection. No 
other infective agent showed a statistically signifi- 
cant relation with sugar intolerance. 

Gribbin’ showed that over 75% of the children 
with sugar intolerance in her study were aged under 
2 months. Although we found sugar intolerance 
more frequently in the younger child, this was in 
proportion to the increased incidence of gastroen- 
teritis in the early months of life. There was, 
however, a noticeable split in the relative frequen- 
cies of mono- and disaccharide intolerance with 
age—I11 of 15 children with disaccharide intolerance 
were less than 6 months old, whereas 14 of 16 with 
monosaccharide intolerance were over 6 months of 
age. There was no clear explanation for this differ- 
ence. Of our three infants who underwent small 
intestinal biopsy, the one with disaccharide intoler- 
ance had low disaccharidase activities but an almost 
normal histological appearance, whereas the two 
with monosaccharide intolerance had normal dis- 
accharidase values, but in one case more obvious 
histological abnormalities. This is in accord with the 
observation that mucosal damage, as assessed by 
light microscopy, does not correlate accurately with 
disaccharidase values.” 

Even allowing for gastroenteritis being more 
common in boys (boy:girl ratio in the total group 
was 3:2), sugar intolerance seems to be more 
prevalent in boys with a ratio of 23:8. Manuel noted 
a similar preponderance of boys in a study of 
monosaccharide intolerance complicating acute 
gastroenteritis.” 

Although a greater proportion of sugar intolerant 
children were of Asian origin and had a weight less 
than the 3rd centile, the numbers were too small for 
these factors to be considered significant. One third 
of the group as a whole had been breast fed for more 
than four weeks compared with 27% of the sugar 
intolerant children. It is well recognised that breast- 
feeding increases resistance to gastroenteritis in the 
infant, but our study suggests that it gives no 
significant protection against sugar intolerance. 

As mentioned above, all but one of our 15 
children with disaccharide intolerance developed 
sugar malabsorption within four days of the reintro- 
duction of lactose. This contrasts with Gribbin’s 
study,' where intolerance developed up to 34 days 
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after reintroducing milk. There has been a consider- 
able change in infant feeding practices since Grib- 
bin’s study in 1973, at which time the infants were 
reintroduced to high solute feeds such as 1⁄2 cream 
Cow and Gate formula. There is evidence that these 
milks are more sensitising than the present low 
solute equivalents. In the guinea pig fed on cows’ 
milk, anaphylactic sensitivity develops rapidly, 
whereas low solute preparations are rarely associ- 
ated with this.'? The sugar intolerance Gribbin 
observed may have been related to cows’ milk 
protein intolerance in many cases,'' which is a 
different entity to the early onset transient sugar 
intolerance described in this study. 

Transient sugar intolerance complicating acute 
gastroenteritis should be recognised as a separate 
condition to the postenteritis syndrome with persis- 
tent lactose or cows’ milk protein intolerance, or 
both, which may give rise to chronic diarrhoea and 
failure to thrive. The child with acute gastroenteritis 
who has an exacerbation of diarrhoea associated 
with sugar in the stools while being reintroduced to 
milk should be offered at least a second, and even a 
third, attempt at reintroduction; the alternative is a 
24 hour period of intravenous fluids with nil by 
mouth followed by a formal reintroduction. In most 
the problem will resolve if this regimen is adopted. 
This approach is preferable to the prescription of a 
lactose free diet in these circumstances. Our regi- 
men must be approached with some circumspection, 
however, in a previously malnourished child. In only 
10% of those with sugar intolerance (3 of 31 in our 
study) was this a manifestation of a more serious and 
persistent problem requiring a change to a milk free 
of lactose and cows’ milk protein. 


We thank the Departments of Medical Illustration at The Leicester 
Royal Infirmary and St Bartholomew's Hospital for assistance with 
the tables and figures. 
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‘The state of the world’s children’ 


Sir, 

I was interested by Professor Morley’s timely comments! 
on the direction of world wide efforts to promote child 
health in the face of apparently decreasing financial 
resources available for developing countries, and his 
suggestion that research, even in the UK, could have a 
global perspective if due consideration were given in the 
design stage. 

I was, however, dismayed to read that the Sunday Times 
colour supplement report of the Colombian experiment on 
early discharge of low birthweight (LBW) infants was 
circulated to medical schools in developing countries. 
Through past experience, many British doctors have a 
healthy scepticism of mass media accounts of medical 
matters, but this may not be shared elsewhere. 

This ambulatory method of care for new born infants 
was introduced in Bogota by highly motivated and 
imaginative paediatricians, not as an alternative to conven- 
tional neonatal technology, but through the necessity of 
having to supplement their existing, inadequate facilities to 
cope with a rising birth rate. Their original protocol had no 
epidemiological basis, but the possibility of sending home 
LBW babies instead of keeping them in expensive neonatal 
units is tempting (not only for Third World countries). The 
Maternal and Child Health Division of the World Health 
Organisation (WHO) were concerned that other develop- 
ing countries might adopt the method without scientific 
proot of its efficacy, and therefore investigated the claims 


weight. Thus, the LBW infants could not be classified for 
risk in any way. Infants whose birthweight was less than 
2000 g were entered into the ambulatory programme up to 
the age of approximately four weeks if they satisfied 
several clinical criteria, and were clearly a highly selected 
‘good risk’ group. They constituted a variable proportion 
of the total newborns in their respective weight groups 
from the hospital (Table 1) and survival rates for those 
other infants were not available. Outcome was known for 
infants who attended the follow up clinic, and, for this 
selected group, was satisfactory, but when these results 
were related to the remainder of the new born population, 
the proportion of known survivors seems poor (Table 2). 
The harsh assumption that the outcome of all infants not 
entered into the ambulatory programme was death is not 
of course necessarily true, especially for the heavier 
babies, but was an attempt to construct epidemiologically 
based results from inadequate data. 

The true survival rates may therefore be somewhat 
better than those shown in the last column of Table 2, but 
any move to abandon existing neonatal technology for 
ambulatory care on the basis of current information is 
premature and cannot be supported. There are certainly 
beneficial aspects of the Colombian methods, not least the 
‘kangaroo’ position as an aid for thermal control, and 
WHO is planning further investigations. A high priority in 
Bogota and many other units, however, must be to develop 
information systems to provide basic data on perinatal and 














of high survival rates. Table 2 Known survivors 1979-84 
The commitment of the medical staff in the ambulatory 
clinic in Bogota cannot be doubted, and their enthusiasm Birthweight No Percentage of Percentage of 
was understandably aimed at looking after their current (8) infants in liveborn infants 
patients rather than analysing their results. They readily ie depiiabiia in hospital 
made the data available, however, and cooperated fully 500-1000 1? 75 7 
with the investigation. 1001-1500 155 71 30 
Scientific evaluation of the method was made very 1501-2000 592 89 31 
difficult by lack of controls and basic data such aS 500-2000 759 85 39 
gestational age, condition at birth, and accurate birth- 
Table 1 /nfants in ambulatory programme 
Birthweight 1979 1980 198] 1982 1983 1984" Total 
(g) No (%) No (%) No (%) No (%) No (%) No (%) 1979-84 
No (%) 
500-1000 1 (2:2) 6 (17-6) 3 (16-7) 3 (7:7) 1 (3-8) 2 (7-1) 16 (7-9) 
1001-1500 17 (13-6) 42 (43-8) 38 (66-7) 39 (47-0) 62 (59-6) 19 (43-2 217 (42-5) 
1501-2000 83 (17-4) 227 (373) 123 (43-0) 70 (24-7) 110 (31-7) 53 (33-8) 666 (34-2) 
500-2000 102 (15-7) 276 (52-5) 165 (45-7) 114 (29-1) 180 (37-7) 74 (31-4) 911 (34-5) 


*1984=first six months. 


(%)=infants in programme as proportion of total liveborns in the hospital in particular weight group. 
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infant health from which management strategies can ‘be 
evaluated and planned. 


M H BELLMAN 
University College Hospital, 
London WCIE 6AU 


Professor Morley comments: 


I am delighted that Dr Bellman has raised the need to 
evaluate the methods developed in Bogota. He perhaps 
does not appreciate, however, that at the present time less 
than 1% of low birthweight (LBW) babies in developing 
countries have access to any form of intensive neonatal 
care facilities. It is hardly an ‘either’ ‘or’ situation. Even in 
the United Kingdom, I understand that there is difficulty in 
providing enough facilities. 

My own experience in this field of LBW care 
arose from working with a nursing sister, Margaret Wood- 
land, in the village of Imesi, Nigeria in the late 50s. 
Keeping the child in skin contact with the mother, she 
achieved survival results in LBW infants stmilar to those in 
Birmingham in the early 50s. 

On visits to many countries I have frequently seen LBW 
babies placed in expensive incubators in areas where there 
was no oxygen, irregular electricity, and few maintenance 
facilities, let alone nurses adequately trained in their care. 

The median expenditure on health care in developing 
countries in 1980, was US $4 compared with a median of 
US $220 for industrialised countries.” In these less fortu- 
nate countries, there are two or three times more births 
and 10 to 30% of all births may be considered LBW. In the 
foreseeable future, only a minute proportion of these can 
(or should) receive costly intensive neonatal care. For the 
remainder, mother-oriented methods such as those de- 
veloped by the team in Bogota are likely to have many 
advantages. 
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Sir, 

In his excellent review’ Professor Morley states that the 
lives of half a million children were saved in 1984 by oral 
rehydration after diarrhoea, in spite of the fact that only 
15% of the world’s children had access to this treatment. 
May I add to Dr Morley’s comments. 

Diarrhoea kills 6 million children each year.. The main 
source of infection being contaminated water supplies. 
There is a shortage of water in developing countries so that 
it tends to be used over and over again until it ends up 
thoroughly dirty and an ideal medium for pathogens and 


It seems to me that this is a case where prevention is 
much better than cure. There is an urgent need for 
governments to ensure the provision of clean and adequate 
supplies of water together with the safer disposal of all 


waste products. Until this is done, many more millions of 
children will die in the Third World. 
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DEWI JONES 
Alder Hey Children's Hospital, 
Liverpool Li2 2AP 


Sir, 

Professor Morley’s excellent annotation’ draws attention 
in the final paragraph to the similarity of problems facing 
the Third World and research in this country. It also 
underlines the fact of very large numbers of children that 
so urgently need help in the Third World. 

It appears appropriate to ask, are we in the United 
Kingdom, in medicine, and particularlyin the BPA, responding 
adequately? Relatively speaking, we are very generously 
staffed by well qualified doctors. 

Would it be appropriate if the route to promotion to 
career posts indicated that a period of service/experience in 
the Third World would be seen as a significant advantage? 
Perspective would be broadened, candidates would be 
better equipped to handle a multi-racial society, better 
able to make our research of.more wide ranging applica- 
tion, and able to train overseas postgraduates more 
effectively. 

‘Those of us who have followed this route have found it 
most rewarding in spite of frustrations. 


Reference 


' Morley D. The state of the world’s children. Arch Dis Child 
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Neonatal auditory brainstem responses 
Sir, . 
We were interested to read the paper by Dear and Godfrey 
on the subject of the interpretation of auditory brainstem 
responses (ABR) in the neonatal period.' We agree that 
absent responses may be reversible and should not be 
relied upon to diagnose brain death in neonates. In the 
cases they described, absent ABRs were attributed to 
hypoxia. Other authors have suggested that immaturity 
may be responsible. We have recently seen an infant in 
whom absent ABRs were associated with posthaemor- 
rhagic hydrocephalus: after insertion of a ventriculo- 
peritoneal shunt, the responses returned. 

The infant was born at 29 weeks’ gestation and weighed 
1-45 kg. On day 20 cranial untrasound showed gross 


bilateral ventricular enlargement and a small left com- 
municating porencephalic cyst. His ABRs were absent on 
day 26 (Fig. 1), though binocular flash evoked visual 
responses (VER) were normal. Thirteen days after the 
insertion of a ventriculo-peritoneal shunt. ABRs were 
present (Fig. 2). 

While the change in ABRs shown by our patient may be 
explained by hypoxia or maturation, the degree of 
increased response. the short time interval between 
examinations (19 days), and the presence of VERs makes 
this unlikely. An alternative explanation is that raised 
intracranial pressure is transmitted to the perilymph within 
the cochlea via the cochlear canaliculus, which is still 
patent in neonates, suppressing cochlear function. Addi- 
tionally the integrity of the auditory pathways may be 
affected by the raised cerebrospinal fluid pressure. This 
may be mediated by distortion of the dorsal cochlear 
nucleus, which lies in a vulnerable position adjacent to the 
lateral foramina of the fourth ventricle, or simply by 
stretching of the eighth nerve. The use of ABR to assist in 
the decision of when*to intervene surgically in posthaemor- 
rhagic hydrocephalus deserves investigation. 
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Fig. 1 Auditory brainstem responses in a 26 day old infant 
with posthaemorrhagic hydrocephalus. 
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Fig.2 The same infant after insertion of 
ventriculo-peritoneal shunt, 45 days. 


Correspondence 993 


References 

' Dear PRF, Godfrey DJ. Neonatal auditory brainstem response 
cannot reliably diagnose brainstem death. Arch Dis Child 
1985 :60:17-9. 

* Roberts JL, Davis H, Phon GL, Reichert TJ, Sturtevant EM, 
Marshall RE. Auditory brainstem responses in preterm neo- 
nates: maturation and follow-up. J Pediatr 1982;101:257-63. 

è? Duvall AJ, Quick CA. Ann Otol Rhinol Laryngol 1969:78:1041. 


K D Foote, J Fenwick, AND P J COoNGDON 
The General Infirmary at Leeds, 
Leeds LS2 9NS 


Rectal examinations and acute 
appendicitis 


Sir, 

I warmly welcome the paper by Dickson and MacKinlay' 
for I have not thought that rectal examinations in children 
were helpful in acute appendicitis, and indeed I have tried 
to persuade my junior staff to refrain from these. For 
example, I found recently that in one child up to four rectal 
examinations were carried out in a period of five to six 
hours—initially by the general practitioner, then the 
casualty officer, the admitting senior house officer, and 
finally the registrar! In these days of considerable and 
regular sexual abuse, it woule not be surprising if the 
parents were concerned about this strange practice of 
frequent rectal examination. Indeed, I would go so far as 
to say that routine rectal examinations in children are not 
justified and certainly not helpful during recovery after 
operation. 

I wonder whether the authors have discussed the routine 
fourth day postoperative rectal examination with the 
ethical committee, for I cannot see any value in carrying 
out this procedure at that time. I would like to see the BPA 
Committee on Child Abuse make a firm recommendation 
that rectal examinations in children, including the regular 
use of suppositories should cease forthwith, though I 
realise that some rectal medications are of use. 
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Drs Dickson and MacKinlay comment: 


We thank Mr Cudmore for his notes on our paper and are 
pleased he agrees with our observations. 

Our aim was to show that in most cases of appendicitis 
the diagnosis can be made without the need for rectal 
examination. In others, of course, the only physical signs 
may be elicited rectally. 

We too have encountered cases of appendicitis, often 
clearly diagnosed on abdominal examination yet having a 
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rectal examination by several different doctors in turn. We 
agree that ‘routine’ rectal examinations in children are not 
justified but to ban rectal examinations and the use of 
suppositories is a rather extreme view. We would encour- 
age clinicians, however, to reserve the examinations to 
only those for whom there is a clear clinical indication. 
Likewise, when prescribing suppositories consideration 
should be given as to whether another route for adminis- 
tration of the drug is not available and equally suitable. 


Hepatitis syndrome in infancy 


Sir, 

I would like to comment on the epidemiological survey of 
hepatitis syndrome in infancy reported by Dick and 
Mowat.!' I was interested that 4 of the 27 surviving children 
with idiopathic hepatitis were educationally subnormal, 
and in only one of these was an explanation found. Two of 
the children were light for the gestational age and if I read 
the text correctly are still underweight. I wondered if there 
was any possibility that alcohol consumption during 
pregnancy was an aetiological factor in these children’s 
hepatitis, small birthweight, and intellectual retardation. It 
has certainly been suggested that alcohol consumed during 
the pregnancy may affect the fetal liver. ™> 
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Drs Dick and Mowat comment: 


We thank Dr Day for his suggestion that alcohol consump- 
tion during pregnancy should be considered as an aetio- 
logical factor in cryptogenic liver disease in infancy. 

We had not specifically enquired about alcohol con- 
sumption during the pregnancies when these children were 
born. Of the two children who were ‘light for gestational 
age’ only one remains underweight. The mother of this 
child was educationally subnormal, she was hypertensive in 
the third trimester of pregnancy and hypoglycaemia 
occurred in the perinatal period. The child was subsequently 
taken into care because of non-accidental injury. Alcoholism 
has not featured as a factor but has not been categorically 
excluded. 

Whether alcohol consumed during pregnancy affects the 
metabolically inactive fetal liver, must remain speculative. 
Such hepatobiliary disorders as have been reported in 


association with the fetal alcohol syndrome, are in no way 
similar to those of alcoholic liver disease in adults and the 
associations may be purely due to chance. 


Chronic non-specific diarrhoea 


Sir, 

We read with interest the paper by Savilahti and Simell’ 
who suggested that children with recurrent diarrhoea 
comprised two major subgroups, a first with food allergy 
and a second who react to environmental stress with 
somatic symptoms. We support a view that implicates 
environmental influences in aetiology of the condition, but 
we feel the authors have not presented specific evidence. 

We have shown that children with non-specific diarrhoea 
show significantly higher incidence of environmental and 
biographical indications of personal or familial stress than 
a matched group with other physical disorders.” Further, 
we have found that effective treatment of the diarrhoea 
may be based on (a) counselling of parental anxiety 
towards alleviation of environmental stress and (b) training 
and support of parents in consistent and effective manage- 
ment of the diverse behaviour difficulties that typically 
accompany the condition. From 21 children treated in this 
way, all with prolonged histories of diarrhoea, 20 were 
cured in a mean of 1-7 months, with not further occur- 
rences in the following 6 months. 

Hence, we agree that environmental factors are relevant 
to the aetiology of what may become recognised as a 
‘psychosomatic’ complaint of young children and would 
welcome confirmatory evidence from the authors to 
support their statement. 
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Dr Savilahti comments: 


We did not try to measure the environmental stress of our 
patients but they later showed a high frequency of 
headaches and abdominal pain which are considered to be 
due to stress. This led us to consider the importance of 
environmental factors in the aetiology of chronic non- 
specific diarrhoea. 

Our treatment and supportive follow up of the children, 
was as effective as the management of Furnell, Speirs, and 
Dutton. In our study, 19 of 21 children who did not have 
food allergy had no diarrhoea by the age of 3 years. It is of 
interest if their treatment can inhibit the development of 
later symptoms, which we saw so frequently. 


Formula milks for the older infant 


Sir, 

Dr Dossetor' rightly suggests that the ‘follow on’ formula 
Progress has been designed to fill a ‘fictitious nutritional 
gap’, and that nutritionally its use is inadvisable before 6 
months of age. The BPA Nutrition Committee? state that 
no legislation specifies the composition of infant formulas, 
but omits to mention that the WHO Code of Marketing of 
Breast Milk Substitutes does restrict the marketing of these 
formulas. Progress has been advertised to the public 
directly and through the health care system, and this is not 
allowed for ‘bottle-fed complementary foods’ under the 
WHO Code: though the manufacturers have found a 
loophole in the weaker Food Manufacturers’ Federation 
voluntary code of milk marketing, by calling their product 
a ‘milk drink’. Progress is being put in exactly the same 
type of tin as milk fermulas and instructions are given for 
how to prepare it for bottle feeding. In some parts of the 
country, mothers are being told by chemists and health 


Correspondence 995 


visitors that this milk is ‘more satisfying’ and may therefore 
be used for large or unsettled babies younger than 4 
months. 

These considerations add further weight to our view that 
paediatricians should support the adoption of the stronger 
WHO Code in Britain: not only because it is needed in this 
country, but as a symbol of our support for the inter- 
national and UNICEF-lead campaign to promote breast 
feeding, especially in developing countries. 
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wnan Experimentation. A Guided Step 
» the Unknown. By W A Silverman. 
204: £20-00 hardback. Oxford University 
ss, 1985. 


t of medicine is applied science—one 
ves in the interests of humanity. Science, 
are now taught by the philosophers of 
t subject, involves the testing of hypoth- 
s to destruction with the survival, not 
‘essarily permanent, of those most com- 
ible with the facts. 
Jr Silverman’s book is concerned with 
ethically vexed question of how we 
uld try to make sure that new (or 
eed old ways) of treating disease are 
jected to this critical serutiny; bearing 
nind that it is with regard to their effects 
our patients, fellow human beings with 
ite lives and non-expendable faculties, 
it the crucial experiments must be made. 
Ít is appropriate that a justly respected 
onatologist should undertake this task, 
ce in no other field of medicine has more 
rogenic damage been done with the best 
intentions to patients unable to volun- 
' Or contract out of what have, until 
rently, been very badly designed thera- 
utic experiments, unable to generate 
iable conclusions. 
To do this Dr Silverman interweaves a 


history of science with the history of 
neonatal paediatrics, demonstrating with 
wit, erudition, and a penetrating intellect 
how we ought to have set about evaluating 
the sometimes very effective, and some- 
times very harmful or pointlessly expensive 
kinds of management that are now de 
rigueur or fashionable in special care baby 
units. Given that critical Gallilean experi- 
ments are difficult to design or carry out 
when human beings, rather than inanimate 
objects or lower animals, are involved, 
nevertheless without them we shall never 
know what is good and what is bad about 
our practice. 

Perhaps amongst all his other stu- 
pendous crimes the worst service Dr 
Mengele did to the human race was to 
make ‘human experimentation’ something 
that we all react intuitively against when in 
fact it is perfectly comparable with, and 
indeed necessary for, the humane practice 
of medicine. If Mervyn Susser is right in 
thinking that the invention of the rando- 
mised clinical trial was as important a step 
forward in medical technology as that of 
the microscope, we in Britain can take 
most of the credit, both for its theory and 
its introduction into practice. 

If the guiding principle of medical prac- 
tice should be above all to do no harm this 


is the instrument by which we can obey it 
while still trying to do more good than our 
fathers could. 

What Dr Silverman’s book does is not to 
explain the ‘how’ of such trials but the 
‘why’, and what for; and in this respect he 
has no rival and his book should be made 
compulsory reading for medical students. 
It would represent an ideal gift to someone 
about to enter a clinical school, or a prize, 
especially as it is elegantly written and 
beautifully produced. There is, however, 
one omission from the otherwise very well 
chosen bibliography and that is Anthony 
Edwards’ too little known book on ‘Likeli- 
hood’, which carries the argument one 
Stage further and would make a nice light 
blue complement to Dr Silverman’s dark 
blue book written while he was on sabba- 
tical leave in Oxford. 


JOHN DAVIS 


Pediatric Infectious Diseases for the Practi- 
tioner. Comprehensive Manuals in Pediat- 
rics. By M I Marks. Pp 854: DM 198 
hardback. Springer-Verlag, 1985. 


This book is one of a series designed to 
provide the frontline paediatrician with 
ready access to subspeciality expertise. It 
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reflects its North American origins in 
selecting infectious diseases as a clinical 
speciality and in giving it wide ranging 
scope. There will be those on this side of 
the Atlantic who will see much of its 
contents as the core of general paediatrics, 
or’as the interface between microbiology 
and other speciality areas. Dr Marks has, 
in single handedly writing this helpful 
book, proved himself a lucid and powerful 
advocate for his field of interest. His entire 
emphasis is on clinical practice and he 
provides clear guidance on common prob- 
lems as well as coverage of the exotic. 

The first section reviews immunisation 
and antimicrobial treatment, the latter 
being sufficiently up to date to include the 
modem cephalosporins and semisynthetic 
penicillins. This is followed by a chapter 
dealing with congenital, perinatal, and 
neonatal infections. The bulk of the book is 
Organised around an organ system 
approach with useful additions dealing with 
topics such as infection of the immunocom- 
promised child and nosocomial infections 
in closed populations. 

In several weeks of ‘test driving’ this 
manual I found it to be among the best 
guides to infectious disease that I have 
used. The extensive contents section and 
the index provide for ready access, and the 
individual sections are liberally subheaded. 
The busy clinician will be particularly 
grateful for the clear lists of differential 
diagnosis, and in his spare time he can 
browse through the impressive collection 
of references. In places, the author’s en- 
thusiasm takes him into areas of manage- 
ment beyond the boundaries of infectious 
disease, and here I was less confident in the 
content. The black and white illustrations 
of rashes suffer inevitable problems, and 
that attempting to show scleral icterus 
behind a face mask must have brought a 
blush to the face of the publisher! These 
minor faults, however, provide light diver- 
sion rather than grounds for serious criti- 
cism. 

Dr Marks deserves praise for having 
produced a truely practical manual of 
infectious diseases. 


D 1 JOHNSTON 


Pädiatrie im 18. Jahrhundert. (Documenta 
Pädiatrica vol 12). By J Oehme. Pp 171: 
DM 24-00 paperback. Hansisches Verlags- 
konto Lübeck, 1984. 


Although written in German and relating 
to the whole of Europe, this delightful 
booklet on Paediatrics in the 18th Century 
might be useful also to all paediatri- 
cians interested in the history of their 
professional speciality. Professor Oehme 
reviews precisely and critically the onset of 
paediatrics, providing a large amount of 
historical information in a small and easily 
readable publication. The book is struc- 
tured into chapters concerning among 
others the newborn, diseases of infants and 
of older children, infectious diseases, skin 
diseases, neurological and psychosomatic 
diseases, and finally social paediatrics and 
treatment. In the last section, biography 
and bibliography, 144 medical authors of 
the 18th century and their main contribu- 
tions are alphabetically listed. Twenty -nine 
of them were British. In fact the reader will 
realise to what a large extent English and 
Scottish scientists have contributed to the 
birth and early development of paediatrics. 
Although the term ‘paediatrics’ was 
created in Basle by Theodor Zwinger in 


1722, in a Latin text Paedoiatreia practica,’ 


and although the most famous book on 
children’s diseases of that century was the 
one by Rosén von Rosenstein published in 
the Swedish language in Stockholm in 
1764, the most important achievements in 
paediatrics in the second half of the 18th 
century were made in England. To give a 
few examples, William Cadogan was the 
first to be called a children’s doctor; he 
wrote the first book on nursing: An essay 
upon nursing and the management of chil- 
dren from birth to three years of age 
(London 1748). George Armstrong estab- 
lished in London in 1769 the first dispen- 
sary for children. Michael Underwood 
published in 1784 the first classical text- 
book in paediatrics Treatise on the diseases 
of children. Other famous physicians 


whose discoveries, opinions and publi- 


cations are reported in this book include 
Whistler, Glisson, Sydenham, Whyftt, 
Morton, and Linth. The book is illustrated 


with portraits of the most impo 
personalities discussed and the front p 
of the most important paediatric p» 
cations of the 18th Century. 

ANDREAS FAR 


Health Promotion in the Schools. Inm 
tive Approaches to Facilitating Phy: 
and Emotional Well-Being. Edited by 
Zins, D I Wagner, C A Maher. Pp 

$24-95 hardback, $19-95 paperb. 
Haworth Press, 1985. 


This American book deals with what in 
country would be loosely called he 
education. The programmes and polic 
however, go much further than anythin 
yet attempted in Britain. The a 
covered. include smoking, cardiovasc 
fitness, stress and mental health, and + 
stance abuse. The strategies are scl 
based and involve teaching staff an 
variety of professionals from discipl 
including health, social work, and py 
chology known collectively as spe 
service providers. 

The book reviews research in each < 
and is well referenced at the end of e 
chapter. Emphasis is rightly given to st 
and long term assessment of the effect» 
interventions on the children’s healthy 
they grow up. 

There is a review of the deleteri 
effects of divorce on parent’s and childre 
health, and a useful chapter on interd}» 
plinary methods of working and tł 
problems. 

In general the book presents a balan» 
view of a difficult and controversial ar 
which is so important that none of 
involved with children’s or adult’s hez 
can afford to ignore it. 

There is much good sense in this bo» 
although at times the heavily worded t 
tends to disguise it. There is also much t 
could be applied to preventive hea, 
promotion in other countries—after 
which child would not wish to enrol ir 
class which goes under the title of t 
‘Feelin Good Program’? 
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For the fifth edition of this classic textbook, 


Dr Hugh Jolly has been joined by a new 
co-author in Dr Levene. New topics 
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fuller discussions of such topics as history 
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Annotation 


What is asthma? 


While almost every paediatrician would agree that 
asthma is a very common condition in childhood, 
often underdiagnosed despite being a major cause of 
absence from school,’ it has never been satisfac- 
torily defined. True, there have been a number of 
more or less satisfactory attempts by august bodies 
such as the Ciba Guest Symposium? and the 
American Thoracic Society,* and one of the most 
lucid attempts to explain the definition of asthma 
was that of Professor J G Scadding.* He made the 
point that the disease should be characterised by its 
functional effect: 

‘Asthma is a disease characterised by wide varia- 
tions over short periods of time in resistance to flow 
in intrapulmonary airways. 

Professor Scadding went on to point out that the 
definition can be amplified by comments on causa- 
tive mechanisms where known. With typical clarity 
he also tackled the difficult question as to what 
constitutes ‘wide variations’ by suggesting that this 
means changes that are symptomatically and ther- 
apeutically important. This being so, what is the 
problem in defining asthma and why the need for 
this annotation? 

Physicians treating adult patients have long been 
troubled by the fact that chronic airflow obstruction 
can be due to chronic bronchitis, emphysema, 
asthma, or any combination of these conditions, and 
that it is often very difficult to separate the 
components. Many patients with these types of 
chronic obstructive lung disease have symptomatic 
and therapeutic variations in their airflow obstruc- 
tion without ever reverting to normal or near normal 
lung function. To make matters worse, adults with 
asthma not infrequently smoke or reside in polluted 
areas, and add an irreversible component to their 
disease. Finally, there are the occupational asthmas 
that can occur in anyone without any special 
predisposition to the disease’ and resolve after 
removal from the offending environment. For all 
these reasons and others, those treating adult 
patients can rarely agree on what constitutes 
asthma. 

We paediatricians often feel rather smug about 
asthma and tell our colleagues that we cannot see 
what all the fuss is about since the diagnosis is 
perfectly straightforward in children. But is it? If we 


997 


accept Professor Scadding’s definition as a good 
starting point and also that the adult type of chronic 
obstructive lung disease probably never occurs in 
childhood,° ‘ what paediatric conditions could be 
confused with asthma and in what ways can asthma 
seem to be something else? 


The wheezy infant 


Wheezing in the first few months of life is even more 
common than asthma in later childhood,® and 
various epidemiological surveys have put the inci- 
dence at 11 to 12% or more of all infants, especially 
among those in day care centres.’ © The disease 
often seems to be caused by an initial viral 
infection, and recent surveys suggest little if any re- 
lation to a family predisposition to asthma or 
allergic diseases.'''* The problem for us is that 
clinically and radiologically the infant looks exactly 
like a little asthmatic, and most patients recover 
largely or completely over a week or so. Function- 
ally, they have appreciable airways obstruction and 
this too has been shown to reverse. To com- 
plicate matters a considerable proportion—some 
40 to 50%—of bronchiolitic infants continue to 
have further episodes of wheeze during early child- 
hood,'* '* '® and many of them display a moderate 
increase in bronchial reactivity to exercise or 
histamine. !*'* !6 

So are these infants with bronchiolitis, especially 
those with recurrent wheezing, just little asthmatics 
and should they be treated as such? For the reasons 
discussed above and summarised more fully 
elsewhere® there seem to be epidemiological differ- 
ences between these ex-bronchiolitic infants and 
classic, asthmatic children, though it must be admit- 
ted that the distinction is not as clear as one would 
wish. Therapeutically, the picture is much clearer, at 
least as far as the infants in the acute phase are 
concerned, since there is general agreement that, 
they rarely if ever respond to bronchodilators or 
steroids.'7-" Recently, we have found (data in 
preparation) a considerable improvement in lung 
function in infants less than 1 year old with 
persistent wheezing after bronchiolitis who were 
treated with nebulised beclomethasone for two 
weeks in a randomised, double blind, crossover 
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trial. Thus it seems fair to conclude that the infant 
with acute viral bronchiolitis is not an asthmatic, and 
is most unlikely to respond to antiasthmatic medica- 
tion, but we must be cautious about our definition 
and approach to those infants who continue to 
wheeze subsequently. Following  Scadding’s 
approach* we could say that they have ‘asthma 
following bronchiolitis’ and we should use those 
clinical and laboratory criteria that we use for 
asthma when deciding on treatment. What is cer- 
tainly needed are further well conducted prospective 
follow up studies. 


Wheezing with other diseases of childhood 


As with adults, there is no doubt that a reversible 
component of airflow obstruction accompanies 
other diseases of children. Thus many children with 
cystic fibrosis can improve their lung function very 
considerably in response to conventional treatment 
over a period of time, and some respond to 
bronchodilators or steroids in the rapid manner seen 
in asthma.”! In fact, it is fairly certain that some 
children with cystic fibrosis also have asthma, which 
is hardly surprising given the high frequency of 
asthma.** The infant with cystic fibrosis not infre- 
quently presents with a bronchiolitic type of illness 
and is often given antiasthmatic medications, despite 
evidence that theophyllines may produce adverse 
responses.” 

A more difficult problem diagnostically arises in 
those infants and children who seem to suffer major 
chronic impairment of lung function, usually as a re- 
sult of an adenoviral infection, and who have patho- 
logic bronchiolitis obliterans.” ® These patients have 
chronic airflow obstruction which resembles that 
seen in adults with chronic obstructive lung disease 
and are often very badly handicapped. Since 
the clinical picture resembles severe, persistent 
asthma, they are almost inevitably submitted to 
repeated treatment trials of various combinations of 
antiasthmatic medications, including steroids, all 
with little or no effect,” although the occasional 
child, like the adult with chronic obstructive lung dis- 
ease, may respond partially. It is important to recog- 
nise these patients for what they are, and to realise 
that they do not have asthma in view of their failure to 
respond to proper antiasthmatic measures. In many 
cases, a lung biopsy is required to establish the cor- 
rect diagnosis, and this is probably a small price to 
pay in order to avoid years of useless antiasthmatic 
medication. 

Although beloved of every paediatric resident 
when faced with a troublesome wheezy child, a, anti- 
trypsin deficiency is very rare in childhood with only a 
very few reports of children with this type of chronic 


obstructive lung disease,” although it may cause 
neonatal liver disease. The Wilson-Mikity syndrome 
and bronchopulmonary dysplasia cause chronic air- 
flow obstruction which improves slowly with time, 
but they do not readily get confused with asthma 
owing to their relation to prematurity and neonatal 
intensive care. It must be admitted that the most 
persistent wheezers with these disorders rarely 
escape a trial of antiasthmatic medication. On the 
whole they do not seem to respond to broncho- 
dilators but there is some recent evidence that 
steroids may help some children with broncho- 
pulmonary dysplasia.” Congenital lobar emphysema 
may be confused with asthma unless chest radio- 
graphy is performed, and other rare congenital 
bronchial anomalies such as bronchomalacia*! are 
often confused for a time with asthma since the 
children are often wheezy on and off. Likewise, 
syndromes associated with defective mucus clearance 
and recurrent respiratory illness? can easily be 
confused with asthma because the clinical picture is 
often variable and most ‘chesty’ children do indeed 
have asthma. 

In some parts of the,world where the eating of 
nuts is popular, a common and dangerous problem 
is the misdiagnosis of an inhaled foreign body in the 
belief that the child has asthma. It must not be 
forgotten that the child who has inhaled a foreign 
body often wheezes, the wheeze may be heard 
equally well over both lungs and can be variable, 
especially if the foreign body is in the trachea. All 
these features can mimic asthma to some extent and 
the paediatrician who lightly diagnoses asthma in a 
child with a sudden onset of persistent symptoms 
who has never had any respiratory problems in the 
past does so at grave risk to the patient. 


The child with a cough 


In young children cough is a very prominent feature 
of asthma and may be far more obvious to the family 
than the wheeze. Very typical of cough due to 
asthma is that it is almost always more obvious at 
night and may also be noticed after exercise (exer- 
cise induced cough). If the doctor only accepts 
wheeze as indicating asthma many of these patients 
will be misdiagnosed as having ‘bronchitis’ or 
‘pneumonia’, and this is probably responsible for 
much of the underdiagnosis of asthma shown in 
recent surveys of children.! >° Those patients 
presenting with cough who are able to undertake 
lung function tests, show changes in response to 
exercise indistinguishable from asthmatics.** 
Scadding’s definition of asthma’ refers to functional 
changes and does not mention symptoms, but many 
young children are unable to cooperate with lung 


function tests, and so we may have to rely on a 
careful history instead. 

Many children suffering from asthma are mis- 
diagnosed as having pneumonia because the attack 
often starts in response to a viral infection that 
causes fever, and because cough and auscultatory 
signs in the chest are considered to be the hallmark 
of pneumonia. To make matters worse the chest 
radiograph, if taken, may show transient infiltrates 
or atelectasis especially in the middle lobe or lingula 
and this may be misread as confirming pneumonia. 
Now, while any child may have one or possibly two 
attacks of pneumonia, recurrent pneumonia sug- 
gests a serious underlying pathology such as cystic 
fibrosis, sick cilia syndrome, immunodeficiency, 
inhaled foreign body, etc. Most children who are 
well built and have ‘recurrent pneumonia’ with 
periods of normal health between have asthma that 
has been overlooked. 

In adult practice it is very helpful to the clinician 
to undertake lung function and bronchial provoca- 
tion tests to help with the diagnosis of asthma. In the 
typical patient, there will be some evidence of 
airways obstruction at rest which is considerably 
relieved after the inhalation of a bronchodilator. 
When challenged by exercise, hyperventilation, 
histamine, or methylcholine, the asthmatic shows a 
degree of hyper-reactivity far greater than that seen 
in normal subjects. In older children, the same types 
of test can be used but this may be impossible with 
younger children. At one time it was believed that 
asthma could be defined by this characteristic 
bronchial hyper-reactivity but experience has shown 
that this is too simplistic. Some patients with asthma 
may fail to develop exercise induced asthma on 
testing while other patients with upper respiratory 
tract allergy may show increased responsiveness to 
histamine. Recent respiratory infections and air 
pollution can also increase bronchial responsive- 
ness, even in normal subjects.” 


Definition of childhood asthma 


Taking the above discussion into consideration and 
accepting the general definition proposed by 
Scadding* we can attempt to formulate a definition 
of childhood asthma based on clinical and physio- 
logical criteria: 

‘Asthma in childhood ts a disease characterised by 
wide variations over short periods of time in resist- 
ance to flow in intrapulmonary airways and manifest 
by recurrent attacks of cough or wheeze separated by 
symptom free intervals. The airflow obstruction and 
clinical symptoms are largely or completely reversed 
by treatment with bronchodilator drugs or steroids.’ 

No definition of asthma is perfect and this one 
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must be interpreted with common sense. It is not 
intended to exclude the severe chronic asthmatic 
who never has symptom free intervals but whose 
airflow obstruction nevertheless fluctuates widely 
from time to time. Nor is it intended to include the 
child who has inhaled a foreign body just because he 
has stopped coughing for an hour or two. It should 
be noted that this definition would include most 
young children with recurrent post bronchiolitic 
wheezing, but not the infant during the initial 
attack. It is premature to be dogmatic about those 
with recurrent attacks in the first year of life until we 
know more about their response to treatment. The 
definition omits any mention of allergy since in some 
asthmatic children there is no evidence of an atopic 
predisposition, and often there is no evidence that 
allergic stimulation is responsible for the attacks. In 
conformity with Scadding’s suggestion,* a rider 
could be added about the aetiology of the asthma 
should it be definitely established. In the long run 
there is no substitute for clinical experience and 
sound judgement, but the working definition 
proposed above should help the paediatrician to 
consider the inclusion or exclusion of asthma as a 
likely diagnosis in the individual patient. 


Does it matter? 


When all is said and done, why bother to try to 
define a disease which most experienced paediatri- 
cians have little difficulty in recognising? There are a 
number of arguments in favour of having a standard 
working definition. 

(1) The reported incidence of asthma in children 
varies very widely in different series,” and there is 
little doubt that much of this variability is due to 
different criteria being used to define asthma. 
Unless we have a standard definition, we cannot 
undertake proper comparative epidemiological sur- 
veys and we cannot reach logical conclusions about 
the extent of the problem or the adequacy of 
services for the child with asthma. Without standar- 
disation we cannot use reported differences in the 
incidence of asthma as clues to the aetiology of the 
disease. 

(2) Unless asthma is clearly defined clinically, 
many children will not be diagnosed correctly as 
having the disease and will suffer as a consequence. 
These children are likely to receive many unneces- 
sary courses of antibiotics and may well suffer 
chronic ill health which could be prevented by 
proper treatment. It is not yet certain whether or not 
proper treatment of childhood asthma reduces the 
risk of chronic obstructive lung disease in adult life. 

(3) Unless asthma is clearly differentiated from 
other diseases of childhood with airflow obstruction, 
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many children will receive unnecessary antiasthma- 
tic medication, including steroids. Furthermore, the 
parents may not be given the true diagnosis and 
prognosis, which may well result in a great deal of 
anxiety. In some situations a mistaken diagnosis of 
asthma may be very dangerous. 

No doubt there will be those who disagree with 
the approach to the definition of childhood asthma 
described, but if this annotation does nothing more 
than to stimulate constructive argument, our think- 
ing about this difficult subject will have advanced. 
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Is it possible to make a clinical diagnosis of the fragile 


X syndrome in a boy? 


A THAKE, J TODD, S BUNDEY, AND T WEBB 


Clinical Genetics Department, Infant Development Unit, Birmingham Maternity Hospital 


SUMMARY Clinical observations were made on a series of 156 boys with severe mental 
retardation, before cytogenetic results were known. The clinical features that helped to 
distinguish the 14 boys with the fragile X chromosome from those without were: head 
circumference over the 50th centile, postpubertal testicular volume over the 50th centile, and an 
IQ between 35 and 70. If the above clinical features were all present, then the chance of finding 
the fragile X chromosome was | in 3-6, whereas the chance of finding this abnormality in any boy 
with severe idiopathic mental retardation, regardless of his clinical features, was 1 in 9. 

Two boys with fragile X syndrome did not, however, possess any of the above clinical features. 
Moreover, some of the other retarded boys had clinical features of the syndrome, or an X linked 
pedigree, but lacked the chromosome abnormality. 


X linked genes were first shown to be an important 
cause of moderate mental retardation by Turner and 
Turner in 1974,' but the association between a 
cytogenetic marker (a fragility in the X chromo- 
some) and mental retardation had been previously 
described by Lubs.” He found that all four retarded 
males in a family in which X linked mental 
retardation was segregating, carried a secondary con- 
striction in the distal portion of the long arm of the 
X chromosome. Further cytogenetic studies on 
families with X linked mental retardation showed 
this constriction to be a fragile site at Xq27.° 4 
Studies of patients who have been ascertained 
because of mental retardation and an affected male 
relative have shown that certain clinical features are 
often, though not exclusively, associated with the 
fragile X chromosome. These features are heavy 
birthweight compared with siblings, large heads, 
large protuberant ears, large nose, heavy lower jaw, 
high forehead, delayed development of speech, IQ 
in the moderately retarded range, amiable personality, 
and large testes, especially after puberty.” ”’ 
Through a study of boys with severe idiopathic 
mental retardation'” we have been able to assess 
prospectively the extent to which any of the above 
clinical features are helpful in selecting from the 
group, those boys who possess the fragile X chromo- 
some. We also wished to know whether the clinical 


features said to be characteristic of the fragile X 
chromosome could occur in the absence of the 
chromosome abnormality. In this account we have 
taken the term ‘fragile X syndrome’ to denote a 
mentally retarded subject who possesses the fragile 
X chromosome, and we have attempted to assess the 
limits of the clinical features of this syndrome in a 
boy. 


Methods 


A population study was undertaken of severely 
educationally subnormal boys living within the 
boundaries of six education authorities in the West 
Midlands—Coventry; Central, North, East, and 
South Warwickshire; and Walsall. The racial dis- 
tribution and the types and sizes of the population in 
these areas have been discussed by Bundey et al. ° 
Permission for the study was obtained from the local 
ethical committees and education authorities. The 
boys included all those in school during 1982 and 
1983 with a date of birth before August 31, 1978. 

Initially the school or the local health authority 
medical records, or both, were examined, to exclude 
boys with a definite cause for their severe mental 
retardation.'” The parents of the remaining boys 
were contacted and their permission sought for 
examination and venepuncture. Permission was 
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obtained for 156 boys who form the basis of this 
study. They were examined with particular refer- 
ence to head circumference and current height and 
weight, and these features were compared with the 
charts of Westrupp and Barber,!! Nellhaus,’” and 
Tanner.” A note was made of the appearance of the 
ears, nose, and other facial features. The hand 
circumference was measured at the level of the 
carpo-metacarpal joints of the four digits. Foot 
lengths were measured and a centile score derived 
using the charts of Blais et al.'* Testicular volume 
was determined using a Prader orchidometer, and a 
centile score obtained for those boys who were aged 
over 10 years, using the charts of Taranger et al.15 A 
neurological examination was also performed. In- 
formation recorded from the notes included the 
birthweight for which a centile score, adjusted for 
length of gestation, was calculated using the stan- 
dard charts of Gairdner and Pearson,!6 and com- 
pared with those of normal siblings. In addition: a 
note was made of any recorded observation of delay 
in speech development made in a psychological 
assessment of the boy. 

Each boy’s IQ was assessed using the Vineland 
social maturity scales. The IQ range awarded to 
each boy was then assessed by the head teacher and 
if he or she considered that this social rating did not 
accord with the child’s innate intelligence, then the 
child was moved to a more appropriate IQ group. 
After the clinical examination and before the 
cytogenetic results were available, the family of each 
boy was visited in order to draw up a pedigree. The 
family was not available in seven instances where 
the index patient was in the care of the social 
services’ children’s department. 

The x? test was used to compare the population of 
boys with the fragile X syndrome with that without 
the marker, to see whether they differed signifi- 
cantly. 


Results 


There were 360 boys requiring education in schools 
for the severely subnormal in the area defined. One 
hundred and eighty five boys were excluded from 
the study as they were considered, from their notes, 
to have specific causes for their mental retardation. 
Parental consent for examination was refused for 19 
. boys. One hundred and fifty six boys were therefore 

included in the study, and 14 (9%) of these were 
found to have the fragile X chromosome. 

After examining the boys and obtaining further 
medical history from the parents, 39 boys of the 
Original 156 were considered to have a specific cause 
for their severe mental retardation.!? One boy with 
the fragile X chromosome was among these 39, for 


he was asphyxiated at birth and had a spastic 
quadriplegia. If these 39 boys are omitted, the 
prevalence of the fragile X chromosome in the 
remainder becomes 13 of 117, or 11:1%. 


Clinical features. We were able to compare the 
clinical features of the 14 boys with the fragile X 
chromosome with those 142 with idiopathic severe 
mental retardation who did not have the cytogenetic 
abnormality. The clinical features, as mentioned 
earlier, were assessed before the cytogenetic find- 
ings were known. l 


Birthweight 

For this comparison only, we omitted the 39 boys 
who were considered to have a specific condition 
after blood samples had been taken for cytogenetics, 
because some of the 39 specific diagnoses were 
likely to be associated with low birthweights. Also 
birthweights were not documented for all boys in the 
study. The distribution of birthweight centiles ad- 
justed for gestation (Fig. 1) resembles a normal 
Gaussian distribution for the 12 boys with the fragile 
X chromosome, whereas the distribution for the 76 
boys without the fragile X shows a definite skew to 
lower birthweights. Thus the boys with fragile X 
syndrome are heavier at birth than other boys with 
non-specific mental retardation, but are not heavier 
than the general population. Two unrelated boys 
with the fragile X chromosome in the centile range 
10 to 49 are dizygotic twins. When 15 normal 
siblings were compared with the boys who had the 
fragile X syndrome there were seven who had lower 
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Fig. 1 ` Centile birthweights of 88 boys in the study. 
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birthweights compared with their affected brothers, 
three who were the same, and five who were 
heavier. The twins and the boy with cerebral palsy 
were excluded from the comparisons. 


Heights and weights 

The centile heights and weights of boys with the 
fragile X chromosome show a similar distribution to 
the rest of the boys in the study. 


Hand and foot sizes 

There are no centile tables for the hand measure- 
ment that we took, but comparing the hand cir- 
cumference of the boys carrying the fragile X 


chromosome with the other boys in the study, 10 of 


the 14 boys with the fragile X chromosome had hand 
circumferences greater than the mean for their age. 

The foot length centiles are shown in Fig. 2. Eight 
of the 14 boys with the fragile X chromosome have 
foot lengths over the 50th centile, compared with 
only 19 of the 136 remaining boys. This is statistically 
significant at 99% level. 
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Fig. 2 Centile foot lengths of 150 boys in the study. 
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Head circumference 

The head circumference centiles of the boys with the 
fragile X chromosome are significantly larger than 
those of the other boys studied (Fig. 3). Twelve of 
the 14 boys (86%) with the fragile X chromosome 
have head circumferences greater than the 50th 
centile compared with 56% of the other boys 
(statistically significant at 95% level). Ten of the 14 
boys (71%) with the fragile X chromosome have a 
head circumference over the 75th centile compared 
with 45% of the remaining boys (statistically signifi- 
cant at 95% level). If megalencephaly is taken to 
mean 0-5 cm over the 98th centile, then three of the 
14 boys so defined possess the fragile X chromo- 
some. The one boy with a head circumference less 
than the 3rd centile was of low birthweight and was 
preterm. 


Testicular volume 

The centiles of testicular volumes for the 94 boys 
over 10 years of age with normally descended testes 
are shown in Fig. 4. Ten of the 94 boys have the 
fragile X chromosome, and nine of these have 
testicular volumes over the 50th centile compared 
with 42 of the remaining boys (statistically signifi- 
cant at 99% level). Six boys with the fragile X 


chromosome have testicular volumes over the 90th 
centile; this is 60% , compared with 18% of the other 
boys (statistically significant at 99% level). 

Fifty one boys | in the study were under 10 years of 
age. Prader’’ 


takes a testicular volume of between 
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Fig.3 Head circumference centiles of 155 boys in the 

study. 
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Fig.4 Centiles of testicular volumes of 94 boys who were 
aged 10 or over. 


0-5 ml and 2 mi as normal for boys of this age. Nine 
of these boys had no testicular volume measured, 
either because the testes were undescended or the 
boys were uncooperative. Twenty boys had testicu- 
lar volumes 0-5 mi to 2 ml and 22 greater than 2 ml. 
The three boys with the fragile X chromosome had 
testicular volumes 4 ml, 6 ml, and 15 ml respectively 
(see Fig. 5) and this is statistically significant at 99% 
level. 


IQ ranges 
These are shown in Table 1. Eleven of the 14 boys 
with the fragile X chromosome have IQs in the 
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Fig.5 Testicular volumes of 42 boys who were aged under 
10 years. 


Table 1 IQ ranges for the 156 boys studied using an 
adjusted Vineland social maturity scale 


IQ range All boys Boys with 
in study fragile X 

More than 70 3 0 

50-69 30 5 

35-49 59 6 

20-34 43 2 

Less than 20 21 1 

Total 156 14 


range 35 to 70; this is 79%, compared with 57% of 
the remaining 142 boys. The one boy with the fragile 
X chromosome and an JQ of less than 20 is the boy 
with the spastic quadriplegia caused by birth as- 
phyxia. 


Other features 
Neurological examination was abnormal for only © 
one of the boys with fragile X chromosome, namely 
the boy with a history of birth asphyxia who had a 
spastic quadriplegia. Forty nine boys in the study 
had a history of epilepsy, which included two who 
had the fragile X chromosome. Four of the epileptic 
boys were preterm with birthweights under 2:3 kg, 
including one of the boys with the fragile X 
chromosome. The other boy with the fragile X 
chromosome and epilepsy was the first of twins born 
at 36 weeks’ gestation with a birthweight of 2-23 kg, 
and both his parents are epileptic. 

There were other physical features examined and 
recorded, which occurred more frequently in the 
boys with the fragile X chromosome than in the 
other 142 boys studied. Large flat ears occurred in 
three (21%) of the boys with fragile X chromosome 
and in five (3-5%) of the others, and although these 
numbers are too small to be statistically significant, 
protruding ears occurred in six (43%) of the fragile X 
boys and in only 14 (10%) of the other boys 
(significantly different at the 95% level). A large 
nose was observed in two (14%) of the boys with the 
fragile X chromosome compared with four (3%) of 
the rest, but again numbers were too small for 
significance tests to be accurate. Although delay in 
speech has been observed on several occasions in 
the fragile X syndrome, it was noted in five (36%) of 
the fragile X subjects in-this study but also in 22 
(15%) of the other boys; the difference is not 
significant at the 95% level. Eye colour was re- 
corded for 147 boys, of whom 63 had blue eyes, 69 
brown, and 15 green. Five boys with the fragile X 
chromosome had blue eyes and the other nine 
brown. 


ls it possible to make a clinical diagnosis of the fragile X syndrome in a boy? 


X linked pedigree 

This was defined" as one in which a maternal male 
relative (other than a brother) had severe idiopathic 
mental retardation that seemed similar to that in the 
index patient. The presence of a retarded female 
relative did not prevent the pedigree from being 
labelled ‘X linked’. Five boys with the fragile X 
chromosome had an X linked pedigree, while only 
eight of the other 136 boys from whom a pedigree 
was available showed an X linked pattern. 


Discussion 


We wished to assess how far certain simple clinical 
features could lead one to suspect the presence of 
the fragile X chromosome, and therefore increase 
the chance of detecting it. Many of these clinical 
features have been described in Figs. 1 to 5. The 
boys with fragile X syndrome were heavier at birth 
than the other boys in the study. Turner et al’ found 
that the mean birthweight of boys with the fragile X 
chromosome was on the 70th centile, and also that 
they had a higher birthweight than their normal 
siblings when this was corrected for gestational age, 
sex, and being the first born. In this study, the mean 
birthweight of the affected boys (excluding the twins 
and the boy with cerebral palsy) was on the 60th 
centile and we did not find them to be greatly 
heavier than their normal siblings. 

The boys with the fragile X chromosome had 
normal heights and weights in agreement with the 
findings of Jacobs et a? and Mattei et al. The feet of 
the affected boys are large (Fig. 2), and their hands 
have a larger circumference than the mean for this 
study group. Jacobs et al/'* noted that in six of nine 
affected men, the head circumference was greater 
than the 90th centile. Turner er al’ observed that 
although the head circumferences were increased in 
infancy and childhood, this did not persist into adult 
life. Figure 6 shows that in our group of 14 boys with 
the fragile X chromosome, head circumferences 
were large at all ages. The unaffected boys in this 
study, however, also tend to have large heads. It is 
possible that some of these children had arrested 
hydrocephalus, but it is ‘also possible that some boys 
have a similar clinical picture to the fragile X 
syndrome, but lack the chromosomal abnormality. 

Similarly, in considering the distribution of tes- 
ticular volume (Figs. 4 and 5), although nine of 13 
affected boys had large testes, so did 15 of the other 
142 boys. Conversely, four of the 13 affected boys 
with the fragile X chromosome have normal sized 
testes. Other observers have found large testes in 
varying numbers of mentally retarded boys, both 
with and without the fragile X chromosome. Fish- 
burn et al° found large testes in all 12 of their 
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Head circumference measurements 
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Fig.6 Head circumferences of 14 boys with the fragile X 
syndrome, plotted against age and showing centiles.!! ' 


affected subjects, but also in six of the other 33 
subjects with X linked mental retardation. Mattei et 
al’ reported large testes in five of 19 affected 
subjects and Levitas et al’ in six of 10. When a 
population of mentally retarded males with macro- 
orchidism was screened for the fragile X chromo- 
some, seven of 26 white males were found to be 
positive.7! 

Other features were recorded which also gave 
clinical pointers to the diagnosis. Delay in the 
development of speech was noted by Martin and 
Bell” in their original family with X linked mental 
retardation, some members of which were subse- 
quently shown to have the fragile X chromosome.” 
We found delay in the development of speech in 
only five of the 14 affected boys. Other workers® 7 ° 
found delay in all aspects of mental development but 
most notably in speech development. 

Nine of our 14 affected boys (64%) had either 
large or protuberant ears compared with only 19 of 
the other 142 boys in the study (17%). Jacobs et al 
comment that ears tend to be large. Mattei’ found 
very large, poorly formed ears to be the most 
characteristic facial feature, while Jennings et al 
found that eight of nine had ear lengths greater than 
the 75th centile. 

The boys with the fragile X chromosome in our 
survey were pleasant, amenable, non-disruptive 
boys who were living at home. In only one case did 
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the family comment that an affected boy was liable 
to have uncontrollable bouts of rage. This is similar 
to other observations,’ but is in contrast to those of 
Fryns, who noted that the most characteristic 
finding in the boys with the fragile X chromosome 
was the psychological profile with severe hyper- 
kinetism, hypersensitivity, hand biting, and autistic 
features in some of them. Levitas et al?” have also 
suggested that there may be an association between 
autism and the fragile X chromosome, as they found 
autistic features in six of 10 affected subjects. 

In the main, the boys with fragile X syndrome had 
IQs in the 35 to 70 range, as noted by other 
observers.’ ’ Indeed, only three of the 14 boys had 
IQs below 35 (Table 1). Three features—the IQ, 
size of head, and size of testes—seem to be the most 
useful in suggesting the diagnosis of the fragile X 
syndrome in a severely retarded boy. In Table 2 we 
have attempted to assess their usefulness by indicat- 
ing to what extent a particular range of IQ, head 
size, or testicular volume will identify boys with the 
fragile X chromosome out of a group of boys with 


Table 2 Clinical features as indicators of tae fragile 
X chromosome 


Numbers of 
boys with 


Prevalence of fragile 
X chromosome 


Clinical feature 


among all ESN(S) fragile X 
boys in study who who did not 
possessed this possess this 
clinical feature clinical feature 

Head circumference (HC) 

Megalencephaly* 3/14 (1 in 5) 11/14 

97th centile and over 5/30 (1 in 5) 9/14 

90th centile and over 7/55 (1 in 8) 714 

75th centile and over 9/73 (1 in 8) 5/14 

50th centile and over 12/91 (1 in 7-5) V14 

Under 50th centile V64 (1 in 32) 12/14 

Testicular volumet 

Over 90th centile 6/21 (1 in 3-5) 4/10 

Over 50th centile 9/51 (1 in 5-7) 1/10 

Over 10th centile 10/81 (1 in &1) none 

Under 10th centile 0/13 

IQ range 

IQ over 50 5/33 (1 in 6:6) 9/14 

IQ over 35 11/92 (1 in 8-4) 3/14 

IQ over 20 13/135 (1 in 10-3) 1/14 

IQ under 20 1/21 (1 in 21) 13/14 

Family history 

An X-linked pedigree} 5/13 (1 in 2-6) 9/14 

An ESN(S) brother 5/14 (1 in 2-8) 9/14 

An ESN(M) sister VWF {Ein 7) 13/14 

Combination of apparently 

most useful features 

IQ 35-70, HC over 

S$0th centile, testicular 
volumet over 50th centile 8/29 (1 in 3-6) 210 


ESN=educationally subnormal; (S)=severe; (M)=moderate. 
*Megalencephaly=0-5 cm above 98th centile. 

tIn boys aged 10 years and over. 

See text for definition. 


similar clinical features, and to what extent the 
diagnosis will be missed. 

The presence or absence of an X linked pedigree 
is not particularly helpful in the diagnosis of the 
fragile X syndrome. This is because, firstly, only a 
minority of boys with an X linked disease will have 
an X linked pedigree. For example, the figures are 
20% for Duchenne muscular dystrophy, 40% for 
haemophilia, and 30% for Lesch-Nyhan syndrome. 
Secondly, the patterns of familial mental retardation 
that occur with the fragile X syndrome are unusual: 
females may be affected” *° and healthy males may 
transmit the condition.” *° In this study five boys 
with fragile X syndrome had an X linked pedigree 
(as defined earlier) and nine did not. 

A genetic analysis of the whole sample showed 
that only two thirds of the boys with recognisable X 
linked mental retardation expressed the fragile X 
chromosome. Eight of the nine who did not had 
large heads and/or large testes and/or IQs over 35, 
and therefore bore some resemblance to those boys 
identified as having the fragile X syndrome. In 
addition, the unusual distribution of head size and 
testicular volume in the whole series suggests that 
there may be other boys in the sample with the 
clinical features of the fragile X chromosome, no 
cytogenetic abnormality, but who probably have a 
similar X linked disorder. Further studies on the 
gene itself are required to determine whether or not 
the clinical features in these boys are due to the 
fragile X syndrome present at a cytogenetically 
undetectable level, an allelic form of the same gene 
but not showing the cytogenetic abnormality, or 
dysfunction of another gene situated elsewhere. 

The test for the fragile X chromosome is not one 
that is performed routinely when a chromosome 
analysis is requested from the cytogenetic laboratory 
on a mentally retarded patient. As a result of our 
study, we think it should be requested in any 
mentally retarded male who has three or more of 
these six features; testicular volume greater than 
50th centile, if over 10 years of age, and greater than 
2 ml if under 10; head circumference greater than 
the 60th centile, foot length greater than 50th 
centile, large or prominent ears, large nose, and X 
linked pedigree. Twelve of our 14 boys with the 
fragile X chromosome had three or more of these 
features. The only two who did not were the boy 
with spastic quadreplegia and the boy with a small 
head who was preterm and light for dates. 
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Chlorambucil induced chromosome damage in 
juvenile chronic arthritis 


R G PALMER, S VARONOS, C J DORE, A M DENMAN, AND B M ANSELL 


Divisions of Rheumatology and Computing and Statistics, Clinical Research Centre, Northwick Park 
Hospital, Harrow 


SUMMARY Sister chromatid exchanges, a sensitive measure of chromosome damage, were 
counted in peripheral blood lymphocytes from 23 patients with juvenile chronic arthritis receiving 
long term, low dose chlorambucil treatment. Thirty five patients with juvenile chronic arthritis 
who had not been treated with cytotoxic drugs served as controls. All of the treated patients have 
cells with abnormal sister chromatid exchange frequencies. Damage is related to the daily dose 
and may, in part, be determined by the duration of treatment. Sister chromatid exchanges from 
nine patients who had received chlorambucil at some time in the past remained high for at least 
five months after stopping the drug. Long term follow up will determine whether sister chromatid 


exchange analysis can help predict those most at risk of drug induced malignancies. 


Cytotoxic drugs are used as immunosuppressive 
treatment for complications of juvenile chronic 
arthritis that do not respond to other forms of 
treatment. Amyloidosis is usually life threatening, 
but if the disease can be controlled by chlorambucil, 
life expectancy is improved.' Other complications 
such as uveitis, which are associated with a high 
morbidity but low mortality, may also improve with 
chlorambucil.” Unfortunately these children are at 
risk of developing drug induced malignancies,* * 
which are almost exclusively acute leukaemias, and 
which may develop many years after stopping 
cytotoxic drugs.” 

The concern that has been expressed about the 
use of chlorambucil for childhood nephrosis° applies 
equally to its use for juvenile chronic arthritis. It is 
therefore particularly important that the chromo- 
some damaging effects of this drug are closely 
monitored. The conventional method of assessment 
in man is by detection of chromosome aberrations in 
peripheral blood lymphocyes. Using this technique, 
it has been claimed that long term, low dose 
chlorambucil treatment for adult patients with 
uveitis induces negligible chromosomal damage.’ It 
is now clear, however, that sister chromatid ex- 
change is a much more sensitive method for asses- 
sing the genotoxic effects of chlorambucil,® and that 
in adult patients with non-malignant diseases treated 
for many months with this drug, the extent of 
chromosome damage is dose dependent and 


cumulative.” This report details the observations on 
sister chromatid exchange frequencies in children 
with juvenile chronic arthritis who have received 
long term, continuous chlorambucil treatment. 


Patients and methods 


Patients. Twenty three patients with juvenile chro- 
nic arthritis-were receiving chlorambucil at the time 
of the study. Eighteen were being treated for renal 
amyloidosis, three for uveitis, and two for persistent 
systemic disease activity. Nine patients had received 
chlorambucil at some time in the past. Thirty five 
patients with juvenile chronic arthritis who had 
never received cytotoxic drugs served as controls. 
Details of patient age, sex, type of onset of disease, 
and its duration and activity are given in Table 1. All 
patients fulfilled recognised criteria for this disease” 
and developed their disease before the age of 16 
years. With few exceptions, chlorambucil was begun 
before the age of 16 years. Since many patients had 
been treated for several years, however, their ages 
at the time of the study were sometimes greater than 
20 years (Table 1). The daily intake of chlorambucil 
at the time of study ranged from 0-01 to 0-16 mg/kg 
and the duration of continuous treatment ranged 
from one to 177 months (Table 2). Most patients 
received the drug every day, although some had 
alternate day or twice weekly treatment. For ease of 
data analysis, the daily dose equivalents of these 
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Clinical details of patients with juvenile chronic arthritis in the study 


Table 1 


Disease 


Disease 


Type of 


Present age 


Age at onset of disease 


(no in each range) 


Female 


Male 


Total 
no 





duration 
(years) 


onset of 


disease* 


(no in each range) 


Inactive 


Active 








>20 
yrs 


11-20 


vrs 


0-10 
yrs 


11-15 
vrs 


6-10 


0-5 


yrs 


yrs 








17 18 


(}25 


14 


16 


Controls (no cytotoxic drugs) 


10 pauci 


7 poly 


5 JRA 
l SLE 
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lo 


17 syst 


14 


Chlorambucil at present 


4 pauci 


1 poly 
| scler 


() 


9-26 


4 syst 


ol 


Chlorambucil in the past 


3 pauci 


| poly 


| DM 


dermatomyositis. 


systemic lupus erythematosus; DM 


scleroderma; SLE 


polyarticular; JRA=juvenile rheumatoid arthritis; scler 


=pauciarticular; poly 


systemic; pauci 


“syst 
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patients have been calculated. Many were also being 
treated with systemic steroids. 


Sister chromatid exchange estimation. The whole 
blood technique used for prepararing metaphase 
spreads that show sister chromatid exchanges has 
already been published.” Permanent preparations 
were made by the Goto variation!” of the fluor- 
escence plus giemsa technique of Perry and Wolff.'' 
The sister chromatid exchanges from 20 second 
division metaphases from each subject were 
counted. 


Results 


A typical metaphase spread showing sister chroma- 
tid exchanges is given in Fig. 1. The sister chromatid 
exchange frequencies of the controls (Fig. 2) do not 
differ from those of healthy adult controls (adult 
data already published).” There is no significant 
relation between sister chromatid exchange frequen- 
cies and the type of onset of disease, its duration, or 
its activity at the time of analysis. 

Chlorambucil induces a highly significant increase 
in sister chromatid exchanges in the treated patients 
compared with the controls (P<0-001) (Fig. 2). The 
sister chromatid exchange data and details of 
chlorambucil treatment are detailed in Table 2. The 
95% confidence limits for the mean sister chromatid 
exchange per metaphase of the untreated patients 
are 4-6 to 8-3 and the mean frequencies of 20 of the 
23 treated patients are outside this range. 

Some treated patients have cells with sister 
chromatid exchanges that are unexpectedly high in 
comparison with the other cells of the same patient. 
The abnormality score that has been devised by us” 
is a measure of both the number of cells with high 
sister chromatid exchanges and the extent of this 
process in these cells. We have considered that cells 
with counts above 15 were likely to be abnormal. 
Fifteen was subtracted from each abnormal count 
and the logarithm taken of the remainder. A 
patient’s total abnormality score was the sum of 
these logged scores.” When this sensitive scoring 
system is used only one of the 35 control patients has 
a positive abnormality score. In contrast all 23 
treated patients have a positive score. 

Multiple regression analysis showed that excessive 
sister chromatid exchanges (expressed as the abnor- 
mality score) are closely related to the present daily 
dose (P<0-005), but not to the total past dose 
(P=0-8) or duration of treatment (P=0-5). These 
results may be distorted, however, by the fact that 
the present daily dose of these patients decreases as 
the treatment period becomes longer (P<0-02, data 
not shown). This may be masking the effect of 
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Table 2 Patients with juvenile chronic arthritis on chlorambucil—sister chromatid exchange (SCE) 
frequencies and treatment 








No Present dose Total past dose Duration of Mean SCE per Abnormality 
(mg/kg)* (mg/kg)? treatment (months) metaphase score 
l 0-07 131 62 12-2 1-4 
2 0-04 137 107 14-5 5-0 
3 0-04 213 177 14-8 7:8 
4 0-05 204 138 16-4 7:8 
5 0-01 88 96 7-9 1-0 
6 0-10 243 88 13-8 5-4 
7 0-08 22 8 16-8 9-2 
8 0-11 293 86 14-8 5-0 
9 0-16 71 18 15-6 6-2 
10 0-10 22 5 16-0 7-2 
1] 0-03 72 38 9-5 0-8 
12 0-02 82 68 11-9 3-4 
13 0-06 83 29 15-6 6-0 
14 0-02 91 108 10-5 2-8 
15 0-02 16 12 9-7 0-4 
16 0-11 3 l 13-8 3-2 
17 0-01 127 169 7:3 1-6 
I8 0-10 7 2 17-2 9-8 
19 0-04 207 113 12-8 5-0 
20 0-02 88 90 11-9 3-8 
21 0-02 35 26 14-1 4-0 
22 0-10 60 21 18-1 9-4 
23 0-02 66 71 71 1-0 


*Present weight: taverage weight during treatment period; because of large variations in body weight between individuals drug doses are given in mg/kg only: 
tgeometric mean. 


Fig. 1 Examples of sister 
chromatid exchanges. One 
chromatid of each chromosome 
is dark and the identical sister 
chromatid is pale. Exchange 
between sister chromatids is 
easily visible (arrows). 





Chlorambucil induced chromosome damage in juvenile chronic arthritis 


25 


20 


S 
k, 19 ee 
g . 
= z 
= 
& 10 s 
E 
N e o 
= $ ° 
= 3 ? 
5 
>i & 
A 
5 j 
No In the At 
cytotoxics past present 
Chlorambucil 


Fig.2 Sister chromatid exchanges of juvenile chronic arthritis patients on chlorambucil at present and of those who 
received chlorambucil in the past are higher than those who have never received this drug (P<0-001 and P<0-01 


respectively). 


(Student’s ¢ test with log transformation of sister chromatid exchange (SCE) count + 1). *Geometric mean. Vertical bars=mean and 95% confidence intervals for 


the mean. 


duration of treatment on sister chromatid exchange 
frequencies. The natural increase in body weight of 
children may account for this finding. For the adult 
patients already reported by us,ë the daily dose did 
not change appreciably during the treatment period. 
If those children who are receiving less than 0-06 
mg/kg of chlorambucil per day are analysed separ- 
ately, then the bias caused by the reducing dose is 


removed. The drug schedules of this restricted 
group are similar to those of the adult patients. The 
effect of duration of treatment and total past dose 
on sister chromatid exchanges then becomes ap- 
parent. For these 13 patients the extent of chromo- 
some damage, as measured by the abnormality 


score, is related to both the present daily dose in 
mg/kg (P<0-005) and the total length of ireatmeneatV U 
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Table 3 Patients with juvenile chronic arthritis given chlorambucil in the past: sister chromatid exchange (SCE) 


frequencies and treatment 


No Total past Duration of 
dose (mg/kg) past treatment 
(months) 
1 49 18 
2 64 55 
3 12 11 
4 76 46 
5 108 132 
6 117 100 
7 215 113 
8 100 101 
9 117 80 


"Geometric mean. 


in months (P<0-05). Similarly, the total past dose is 
also important in determining sister chromatid 
exchange frequencies (P<0-05). 

The sister chromatid exchanges of two patients 
have been assessed on two occasions separated by a 
year or more. In each case, the sister chromatid 
exchanges increased as the treatment period leng- 
thened: for one patient the mean frequency was 9-5 
after 38 months of treatment increasing to 12-5 some 
12 months later, and for the other patient the mean 
frequency was 13-8 after 88 months of treatment 
increasing to 15-2 some 14 months later. The daily 
doses of chlorambucil did not change between the 
two assessments. 

Nine patients had received chlorambucil in the 
past but were not receiving this drug at the time of 
the study (Tables 1 and 3, Fig. 2). Their sister 
chromatid exchanges are higher than those of the 
control group (P<0-01), and although abnormal 
frequencies were present in one patient five months 
after stopping treatment, they were normal in those 
who had been off treatment for 36 months or more. 


Discussion 


These observations show that sister chromatid ex- 
change analysis is a very sensitive measure of 
chromosome damage induced by chlorambucil used 
as immunosuppressive treatment for children with 
juvenile chronic arthritis. The extent of chromo- 
some damage is closely related to the present daily 
dose, and although the analysis of the results is 
complicated by the drug regimens that are used for 
these patients, it is likely that the extent of 
chromosome damage is also determined by the total 
dose received or the duration of treatment. The 
sister chromatid exchanges of two patients who were 
studied twice increased with the duration of treat- 
ment. These observations suggest that chromosome 
damage induced by chlorambucil is cumulative, and 


Months since 
featment stopped 
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that in some cells, damage is long lived and possibly 
permanent. They are consistent with our previously 
reported observations on the genotoxic effects of 
chlorambucil in adult patients, and also with 
clinical studies on chlorambucil induced malignan- 
cies. The risk of developing leukaemia after treat- 
ment with this drug is related to the duration of 
treatment and total past intake in adult patients with 
rheumatic diseases? and others with polycythae- 
mica vera.! Some patients develop chlorambucil 
induced leukaemias many months or years after 
stopping the drug,’ suggesting that the damage to 
cells that undergo malignant transformation is long 
lived and possibly permanent. The in vivo positive 
dose-response effect of chlorambucil that has been 
observed in our patients has also been shown in 
vitro." 

In general, the mean sister chromatid exchange 
frequencies of patients who have stopped chloram- 
bucil are lower than those who are continuing 
treatment. It seems that frequencies can remain high 
for at least five months, but that they have returned 
to normal by 36 months. This longevity has not been 
previously reported; most workers have observed 
that sister chromatid exchanges are normal within 
days or weeks of stopping treatment.'° Published 
reports, however, generally concern patients with 
malignant diseases who have received intermittent 
short courses of multiple cytotoxic treatment. Our 
patients are very different: they have non-malignant 
disorders and have received continuous low dose 
treatment with one cytotoxic agent for many months 
and sometimes for many years. The long treatment 
periods of our patients may be determining the 
longevity of chromosomal lesions. 

Sister chromatid exchange analysis is clearly a 
very sensitive measure of chromosome damage 
induced by chlorambucil: children who have re- 
ceived as little as 0-01 mg/kg per day (administered 
as an equivalent twice weekly dose) have abnormal 
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frequencies. The conventional method of assessing 
chromosome damage using chromosome aberration 
frequencies does not detect the extensive chromo- 
some damage induced by chlorambucil treatment 
that is evident when sister chromatid exchanges are 
analysed.’ By monitoring sister chromatid ex- 
changes in these patients it may be possible to 
identify those who are most at risk of drug induced 
malignancy. 
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Steroid responsive nephrotic syndrome is more 


common in Asians 


P M SHARPLES, J POULTON, AND R H R WHITE 


Children’s Hospital, Birmingham 


SUMMARY A retrospective study was undertaken to determine the incidence and compare the 
natural history of steroid responsive nephrotic syndrome in Asian, European, and Afro- 
Caribbean children born in the United Kingdom and living in Birmingham. Patients were 
identified from hospital admission records during the years 1979-83. Baseline population data 
were obtained from the same area using city birth statistics. There were 27 Asian, 13 European, 
and 2 Afro-Caribbean patients, giving annual incidences of 16, 2:6, and 3-1 per 100 000 children. 
The sixfold higher incidence in Asian children remains unexplained; further epidemiological 


studies may throw new light on the aetiology. 


Although there have been several studies of the 
natural history and renal biopsy findings in steroid 
responsive nephrotic syndrome on the Indian 
subcontinent,’ there is little available information 
on its comparative incidence in different racial 
groups. The present study was initiated because 
there seemed to be a disproportionate number of 
Pakistani, Indian, and Bangladeshi children (whom 
for brevity we shall refer to as Asian) among the 
nephrotic patients attending this hospital. We were 
uncertain whether this was a real phenomenon, or 
an artefact caused by the greater reliance of the 
Asian community on our casualty department for 
primary care. We aimed to compare some aspects of 
the incidence and natural history of steroid respon- 
sive nephrotic syndrome in different racial groups in 
Birmingham. 


Methods 


Patients. The study population consisted of children 
under 16 years of age presenting with the nephrotic 
syndrome between 1 January 1979 and 31 December 
1983, living within the boundaries of the city of 
Birmingham at the time of diagnosis, and respond- 
ing to corticosteroid treatment. Names and hospital 
numbers were traced for all admissions with the 
main or subsidiary diagnosis of nephrotic syndrome 
by means of the computerised regional admissions 
records over this five year period. With the permis- 
sion of the consultant in charge, the notes were 
reviewed to confirm the diagnosis and to establish 
racial origin. All were new presentations, and names 


and addresses were carefully checked to ensure that 
no child had been counted twice. Patients known to 
have been born outside the United Kingdom were 
excluded (see assumption 4 below). Asians whose 
birthplace was not recorded were analysed separ- 
ately to give two estimates of incidence: the low 
estimate excludes them, the high estimate includes 
them in the total. 


Definitions. 


Nephrotic syndrome 

This was defined as proteinuria of at least 3+ on 
Albustix testing, with oedema and a plasma albumin 
concentration of 25 g/l or less. 


Steroid response 

Defined as the abolition of proteinuria within eight 
weeks of starting treatment with prednisolone, 
usually in daily doses of 60 mg/m? or 2 mg/kg. 


Relapse 

This was defined as recurrence of proteinuria (3+) 
necessitating further steroid treatment, except in 
two children who were kept on long term, low dose 
steroids. In these, relapse was defined as recurrence 
of proteinuria necessitating an increase in dosage. 


Frequent relapsers 

Frequent relapsers were those with at least four 
relapses per year, or two within six months of 
diagnosis.” 


Incidence calculations. In order to calculate the 
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incidence? for each group, city records were con- 
sulted for birth statistics by year of birth, based on 
health visitors’ records. Since the patients included 
in the study were up to 16 years old, it was necessary 
to obtain birth statistics from the year 1963. The city 


boundaries were changed in 1974, and the statistics © 


for 1963~74 did not include Sutton Coldfield Health 
District. Birth rates for 1963-74 were accordingly 
taken as the 1975 rates, slightly overestimating the 
size of the baseline population (see assumption 2). 
There are no statistics available giving a more 
accurate estimate of birth cohorts by racial group for 
this period. These boundaries were identical with 
those used in selecting the study population. The 
study population did not contain any children whe 
were known to be of mixed race. It was thought 
likely that had there been some, they may have been 
misclassified, on the basis of name and lack of detail 
in the records, by inclusion in the European group 
The incidence figures for Europeans were therefore 
calculated in two ways: firstly by using only children 
- whose parents were both known to be European, 
and secondly by using both these and children of 
mixed race in the denominator. These will be 
referred to respectively as high and low estimates of 
the incidence in Europeans. 

The following assumptions were made in the 
calculation of incidence rates: 

(1) All new cases of nephrotic syndrome occur- 
ring in the city during the study period were firstly 
diagnosed and secondly treated as inpatients in one 
of the seven main hospitals, and then entered 
correctly in the computer. 

(2) The 1975 birth statistics were a reasonable 
estimate for 1963-74. Since birth rates are increasing 
more in the Asian than the European population, 
this probably overestimates the earlier Asian births, 
and underestimates the differences shown. 

(3) The migration rate across the clty boundaries 
was the same for ali three groups. 

(4) The immigration rate into the UK equalled 
the emigration rates for European children. As 
there are likely to have been more Asian than 
European immigrants, the incidence for Asians was 
calculated in two ways, including and excluding 
those whose birthplace was not known, to give high 
and low estimates as above. Both Afro-Caribbeans 
were known to have been born in the UK. 

(5) The death rate from all causes was comparable 
in all groups. As this is extremely low, differ- 
ences are unlikely to influence the figures signifi- 
cantly. 


Results 


There were 44 patients with this syndrome during the 


1015 


study period: 27 were Asian, 15 European, and 2 
Afro-Caribbean. The boy:girl ratio was 3-3:1 for 
Asians, 0-7:1 for Europeans (P<0-25, ns), and 1:1 for 
Afro-Caribbeans (Table 1). The mean age at onset 
was 3-4 years for Asians, and 4-2 years for Europeans 
(ns), the modal age for both racial groups occurring 
between 1 and 3 years. The pattern of relapse was not 
obviously different in the three racial groups; fre- 
quent relapses were recorded in 13 of the 27 Asian 
patients (48%), compared with 9 of 15 Europeans 
(60%), and both Afro-Caribbeans (Table 2). Only 
three patients underwent renal biopsy; the specimens 
in each case showed minimal changes.° 

The annual incidence of steroid responsive 
nephrotic syndrome in Asian children was 16-9 per . 
100 000 children aged under 16 years (high estimate, 
Table 3). When children whose birthplace was not 


Table 1 Incidence of steroid responsive nephrotic 
syndrome according to sex and ethnic group 
Ratio 


Ethnic group No of patients 


BG 

Total Boys Girls 
Asian 27 21 6 3:3:1 
European 15 6 9 0-7:1 
Afro-Caribbean 2 1 1 10:1 
Total 44 28 16 1.8:1 


Table 2 Pattern of relapse of steroid responsive nephrotic 
syndrome according to ethnic group 


Ethnic group No of _ Pattern of relapse (no (%)) 
patients nee 
Frequent Occasional Rare 
Asian 27 13 (48) 10 (37) 4 (15) 
European 15 9 (60) 3 (20) 3 (20) 
Afro-Caribbean 2 2 (100) 0 (0) 0 (0) 
Total 44 24 (55) 13 (29) 7 (16) 
Table 3 Incidence of steroid responsive nephrotic 
syndrome according to ethnic group 
Ethnic group No of P Annual 
patients x 1000 incidence 
per 100 000 
Asian -7 16-9 
Pe Wo 15-7 
European 15 High? 569 2-6 
Low* 608 2:5 
Afro-Caribbean 2 59 3-4 
Total 44 827 5.3 


High and low estimates: 
l Includes patients of uncertain birthplace. 
2? Excludes patients of uncertain birthplace. 
3 Excludes patients of mixed race. 
* Includes patients of mixed race. 
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recorded were excluded, the annual incidence was 
still 15-7 per 100 000 (low estimate), compared with 
2-6 in Europeans (high estimate), and 3-4 in Afro- 
Caribbeans. The European rate falls to 2:5 (low esti- 
mate) if children of mixed race are included in the 
denominator of the incidence calculations for Euro- 
peans. This shows that the syndrome is between 6-0 
and 6:8 times commoner in Asians in our population. 
Minimising the contrast between the two groups by 
using the low Asian estimate and the high European 
estimate, an approximate test of statistical signifi- 
cance for the difference between these rates gives a Z 
value® of 4-07 (P<0-0002). 


Discussion 


In this series of patients, the age at onset of nephrotic 
syndrome was similar in Asians and Europeans and 
comparable with other studies.’ ê Coovadia et al? 
found a higher proportion of frequent relapsers in 
Asian than in European children in South Africa, 
while the reverse was found in our study. Our 
boy:girl ratio of 0-7:1 for European children was sur- 
prisingly low; previously published data give ratios 
ranging from 1-96:1 in American children’ to 1:5:1 in 
Scottish children. This is probably because of the 
small number of European patients in this study, and 
could be expected to be found in 10% of samples of 
this size from a population whose true sex ratio was 
1-5:1 (47=2-6, ns). On the small number of patients 
studied, these findings suggest that the syndrome 
occurring in Asian children born in the UK is similar 
in its clinical pattern to that typical of European chil- 
dren. 


We believe that these results give a good estimate of 


the annual incidence of steroid responsive nephrotic 
syndrome in children aged under 16 years in Birm- 
ingham. Assumptions (1), (3), and (5} are unlikely to 
make significant differences to the figures. Allowing 
for assumptions (2) and (4), the low estimate of the 
incidence in Asians is still six times greater than the 
high estimate in Europeans and is highly significant. 

Most studies give an incidence of around 2 per 
100 000 for children in USA’ and UK,’ but we have 
been unable to find any published incidence figures 
for Asian children. Feehally et al? report annual inci- 
dences in Leicestershire of 9-4 and 1-3 patients per 
100 000 children under 15 years old for Asians and 
non-Asians respectively. Although these incidences 
are somewhat lower than ours, they nevertheless sup- 
port our finding that the incidence is six times greater 
in Asians. The parents of their patients were pre- 
dominantly Gujarati Hindus, many having emigrated 
from East Africa, whereas our patients were mostly 
Muslims from Pakistan and North India. This reflects 
the different Asian populations in the two regions, 


and suggests that the higher incidence of the nephro- 
tic syndrome is not confined to a single cultural group 
originating in the Indian subcontinent. A paper by 
Elzouki et al from North Africa!’ gave an annual 
incidence of 11-6 per 100 000 Arab children aged 
0-14. years. There are no obvious reasons for these 
much higher rates in Asian and Arab children. We 
found no clusters of patients in time or space. The 
number of Afro-Caribbean children in this study was 
too small to permit comment on therelative incidence. 
One other study has suggested a slightly higher 
rate in US non-whites (mostly Afro-Caribbeans) 
than in whites.’ 

Epidemiological comparisons of Asian nephrotic 
children in the UK and on the Indian subcontinent 
may help to establish whether this difference is gen- 
etic or environmental. Both atopy’? ©? and HLA 
markers'* have been implicated in the aetiology of 
nephrotic syndrome, and prospective studies need to 
be done to elucidate whether association with either 
of these could explain the differences. A recent study 
suggests that a disproportionate number of patients 
admitted with acute asthmatic attacks are Asian, 
compared with the baseline population estimated 
from census data (Ayres JG, communication, 
British Thoracic Society, December 1984). This large 
excess is unlikely to be due to compliance and 
communication problems alone. There is evidence 
that manifestations of atopy may be different 
in Asian asthmatics compared with Europeans,” and 
it has been suggested that this is influenced by birth- 
place.! t$ If the early environment does influence 
the development of the atopic tendency, the inci- 
dence of nephrotic syndrome in Asia might be 
expected to differ from that in the Birmingham 
Asian population. 

In conclusion, the incidence of steroid responsive 
nephrotic syndrome is much higher in Asian than in 
European children aged 0-16 years born in the UK 
and living in Birmingham. Further studies need to 
be done to clarify whether this is genetic or 
environmental, and this may yield new information 
about aetiology. 


We would like to thank Mr T Marshall for help with the statistics. 
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One hundred years ago 
Death from a whipping in school 
The Lancet, 7 November 1885:400 


A few days ago a boy, aged nine, died suddenly in one of the national schools near Dublin under very distressing 
circumstances. He had been playing truant, and at the request of his father received a switching, by no means very severe. 
For this purpose he was temporarily placed across a stool. Soon afterwards he dropped upon the floor, and died in a few 
minutes. A post-mortem examination showed that the deceased was suffering from valvular heart disease with fatty 
degeneration, and also that the liver was enormously enlarged. The jury, in their verdict, naturally, and probably with 
good reason, attributed the death to the effect of fright upon a weak and diseased heart. They accordingly exonerated the 
schoolmaster, but added a somewhat singular injunction—namely, that chastisement should not be administered to 
children while extended over a seat. Possibly pressure on the enlarged liver may have suggested itself as increasing the 
already existing cardiac embarrassment. It is not at all unlikely that it did so. This corollary of the verdict cannot, 
however, be taken to inculpate the schoolmaster in any degree, if it be granted that the punishment was advisable. The 
real fault lay in having the child at school at all. School inspectors are obliged to be somewhat strict in regulating excuses 
of absence. In the present case no one could reasonably have objected to such an excuse had it been forthcoming. It may 
seem strange that nowmeans exists for determining in school the fitness or unfitness of children compulsorily educated for 
their daily tasks and possible penalties. One method of deciding this point implies the possession by teachers of a certain 
amount of medical knowledge. This is a good plan so far as it goes, and indeed it is to some extent in operation already, 
though not under any official provision. A still more practical plan is also to some extent operative—namely, the periodic 
certification of the health of school children by a medical practitioner. We commend the extension of this practice to the 
consideration of the authorities concerned in education. 
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High incidence of minimal change nephrotic 


syndrome in Asians 


J FEEHALLY,.N P KENDELL, P G F SWIFT, AND J WALLS 


Departments of Paediatrics and Nephrology, Leicester General Hospital 


SUMMARY Between 1973 and 1982 there was a significantly higher incidence of minimal change 
nephrotic syndrome among Asian compared with non-Asian children in Leicestershire. Most 
Asians in Leicestershire are Gujarati-speaking Hindus, but Sikhs and Muslims are also 
represented; no group of Asians (defined by religion, language, or birthplace) was at special risk 
of developing nephrotic syndrome. Nephrotic syndrome was more preponderant in Asian 
children living within the city of Leicester, and there was an unusually low incidence in non-Asian 
children within the city. Both racial and environmental factors may be important in the increased 
susceptibility to minimal change nephrotic syndrome in Asian children. 


Minimal change nephrotic syndrome is universally 
common in childhood. Its incidence is known to vary 
in different populations, being 2 to 3/10° children 
aged less than 15 years per year in Europe and 
North America,'? but 11/10° per year in Arab 
children in Libya.* 

The incidence of minimal change nephrotic syn- 
drome in Asians is uncertain, although a study from 
the Indian subcontinent* confirms that, as in West- 
ern countries, more than 70% of children presenting 
with nephrotic syndrome will eventually prove to 
have minimal change disease.” It has also been 
reported that minimal change disease is a more 
common cause of nephrotic syndrome in Asian than 
black children in a South African community.° 

Leicestershire has accommodated a large immi- 
grant population in the past two decades, and 32% 
of births in the city of Leicester are now Asian. As 
there was a subjective impression that Asians were 
over represented among children with nephrotic 
syndrome, we set out to analyse this observation 
more carefully. 


Methods 


Cases of nephrotic syndrome in children aged less 
than 15 years at presentation were identified from 
hospital case records. Minimal change nephrotic 
syndrome was defined on the basis of steroid 
responsive nephrotic syndrome (complete aboli- 
tion of proteinuria within four weeks in response 
to corticosteroid treatment (usually prednisolone 
60 mg/m? per day)) with no hypertension or 


renal impairment. In some cases there was further 
information from percutaneous renal biopsy 
material analysed by light, immunofluorescence, 
and electron microscopy. Leicestershire (population 
850 000) has a single major conurbation containing 
all paediatric and nephrology beds for the county in 
two hospitals. The peripheries of the county are 
largely rural, reducing cross referral to other centres 
and ensuring that analysis of records in the two 
hospitals would identify most cases. 

Three cases of nephrotic syndrome were excluded 
where there was inadequate data to classify them 
with certainty (for example, corticosteroids not 
given, incomplete documentation of steroid respon- 
siveness). 

Epidemiological information was derived from 
national census data for 1981’ and from an 
epidemiological survey of ethnic groups in Leicester 
commissioned by Leicester City Council and Leices- 
tershire County Council (Leicester Survey 1983). 

Statistical analysis was by x? test. 


Results 


During 1973-82, 43 cases of minimal change nephro- 
tic syndrome presented in children in Leicestershire. 
All satisfied clinical criteria for the syndrome, and 
eight had renal biopsy evidence consistent with the 
diagnosis. The overall incidence was 2-3/10° per 
year. Twenty one of the 43 were Asian, however, 
whereas only 11-9% of primary schoolchildren in 
Leicestershire are Asian (Leicestershire Director of 
Education, personal communication). Thus the 
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incidence among Asians is 9-4/10° per year and 
among non-Asians |-3/10° per year. This difference 
is statistically significant (P<0-0002; y°). 

Asian cases were concentrated in the city of 
Leicester, where 33% of primary schoolchildren are 
Asian, and 18 of 20 cases of nephrotic syndrome 
were Asian. Thirteen further cases (two Asian) lived 
within the conurbation of Leicester, although out- 
side the city boundary. Within the city boundary the 
incidence of the syndrome in Asians was 12-1/10° 
per year, compared with 6-2/10° per year in the 
remainder of the county. 

By contrast, the incidence of nephrotic syndrome 
in non-Asian children within the city boundary was 
only 0-4/10° per year compared with 1-6/10° per year 
in the rest of the county. 

Table 1 shows that there was no difference 
between Asians and non-Asians with nephrotic 
syndrome in respect of age of onset, sex distribu- 
tion, or severity of disease (as judged by number of 
proteinuric episodes treated with steroids). No 
subpopulation of Asians defined by language, re- 
ligion, or birthplace seemed to be at special risk of 
developing nephrotic syndrome (Table 2). 

Much of the Asian population in Leicester lives in 
well defined areas of poor housing and high popula- 
tion density with above average male unemploy- 
ment and low socioeconomic status. A number of 
these areas have been identified in Leicester, and 
have been associated with increased risk of perinatal 








Table 1 Clinical features of nephrotic syndrome in Asians 
and non-Asians 
Age Sex Episodes of 
Mean (SD) distribution nephrotic syndrome 
Boys: girls Mean (SD) 
Asian 4-2 (3-0) 14:7 6:2 (5-5) 
Non-Asian 4-3 (2:8) 13:9 4-3 (3-8) 





Table 2 Asian subpopulations (language, religion, and 
birthplace) in relation to nephrotic syndrome and the 
population at 1981 census 








Nephrotic 1981 census 
syndrome (n=21) (%) 
No (%) 
Language and religion 
Gujarati-speaking Hindus 12 (57) 66 
Punjabi-speaking Sikhs 6 (29) 17 
Muslims 3 (14) 17 
Birthplace (n=20)* 
UK 13 (62) 75 
India 5 (24) Is 
East Africa 2 (10) 7 


a 


*1 Muslim child born Fiji 
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mortality. Cases of nephrotic syndrome were 
grouped around two ‘high risk’ areas which also 
have a high Asian population. One ‘high risk’ area 
within the city with a large Asian population had no 
cases of nephrotic syndrome, however, nor were 
cases of nephrotic syndrome seen in non-Asian ‘high 
risk’ areas. 


Discussion 


The overall incidence of minimal change nephrotic 
syndrome in Leicestershire (2-3/10° per year) is very 
similar to that in previous studies,’ * but our study 
shows a significant increase in its incidence among 
Asian children compared with non-Asians. We 
know of no previous, published study in the UK 
suggesting ethnic variations in the incidence of 
nephrotic syndrome, although recent observations 
suggest there may be a similar increase among Asian 
children in the West Midlands (R H R White, 
personal communication) and Yorkshire (S R 
Meadow, personal communication). These racial 
variations suggest that immunogenetic factors may 
be important. Previous studies of HLA antigen 
frequencies in white patients with minimal change 
nephrotic syndrome have been inconsistent for class 
I antigens, although most reports of class IT antigens 
show an increased frequency of HLA DR7.° ? No 
HLA data are available for the children in this 
study. 

If there are inaccuracies because of missed cases 
that were diagnosed and treated outside the health 
district, they are more likely to have lived in the 
peripheral county areas. The Leicester city figures 
are thought to be truly representative. These urban 
statistics show a considerable increase in Asian 
children with nephrotic syndrome within the city 
(12-1/10° per year) and a surprisingly low incidence 
of non-Asians (0-4/10° per year), with a large 
number of non-Asian cases living in the conurbation 
but outside the city boundary. 

Asians in Leicester are predominantly Gujarati- 
speaking Hindus, although a variety of religion and 
language is represented. No particular subgroup of 
Asians seems to be at special risk of developing 
nephrotic syndrome (Table 2), a finding consistent 
with the observations of its high incidence in Asian 
children from the West Midlands and Yorkshire 
where the predominant groups originate from a 
different part of the Indian subcontinent and are 
Muslim. 

A considerable proportion of the Asian popula- 
tion in Leicester is relatively poor and lives in 
crowded conditions. This is reflected in the high risk 
for perinatal mortality seen in Asian areas and 
suggests that environmental factors may be impor- 
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tant for the development of nephrotic syndrome. 
The low incidence of nephrotic syndrome, however, 
among non-Asians in the city, even in poor areas, 
suggests it is unlikely that environmental factors 
alone generate the increased risk unless those 
factors have a strong cultural basis. It is likely that 
both genetic predisposition and environmental fac- 
tors play a role in the high incidence of nephrotic 
syndrome in these children. 

Further analysis of this suscepuble group of 
children may provide new information about the 
pathogenesis of minimal change nephrotic syn- 
drome. 


Dr Paul Burton kindly provided epidemiological data on perinatal 
mortality in Leicester. 
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Measurement of urinary constituents and output 


using disposable napkins 


S B ROBERTS AND A LUCAS 


MRC Dunn Nutrition Unit and Department of Paediatrics, University of Cambridge 


SUMMARY A procedure for estimating 24 hour urine output in infants using disposable nappies 
has been validated. In addition, it has been shown experimentally that the urinary concentra- 
tions, and hence 24 hour outputs of a range of constituents (sodium, potassium, nitrogen, 
creatinine, urea, amino acids, and deuterium oxide), may be measured accurately using samples 
of urine obtained from nappies. It is concluded that the urine collection procedure described has 
several major advantages over traditional urine bag methods, and has a wide application in 


clinical practice and research. 


Urine is the body fluid most available for clinical 
monitoring and research in infants. Concentrations 
and daily output rates of a wide range of natural 
constituents of urine are measured frequently in 
clinical practice, and in renal, metabolic, and 
nutritional studies. There has also been interest in 
using information on urinary concentrations of 
harmless substances administered orally, to quantify 
body composition and aspects of metabolism such as 
protein turnover.! * 

Usually, urine is collected from infants by means 
of a urine bag, which can be aspirated continually if 
24 hour values are required. This procedure is far 
from ideal; it is difficult to use effectively on girls, 
frequent monitoring is required, and bag displace- 
ment is common, especially in the older mobile 
infants. In addition, repeated application of bags 
may cause discomfort and excoriation of the skin. A 
simple, alternative procedure would be to extract 
urine from the infants’ nappies or from cotton wool 
balls placed inside the nappy. The effects, however, 
if any, of these procedures on the concentrations of 
urinary constituents have received little attention. 
Moreover, it has not been established whether 
samples collected in this way could be used to 
provide information on 24 hour output rates of 
urine, bearing in mind the inevitable loss of a 
proportion of samples due to mixing of urine with 
stools. 

In this study we describe a procedure for extract- 
ing urine from disposable nappies, and have as- 
sessed its effects on the concentrations of a number 
of urinary constituents. In addition we have investi- 
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gated whether a nappy collection procedure can be 
used to measure accurately 24 hour urine output. 


Methods 


Study 1: effects of a nappy extraction procedure on 
concentrations of urinary constituents. Urine en- 
riched with 0-01% deuterium oxide (°H O—a stable 
isotope of water used in studies on growth and body 
composition) was added in varying amounts (5 to 45 
ml) to disposable nappies (Pampers, Proctor and 
Gamble). Each nappy contained a cotton wool ball 
to facilitate subsequent extraction of a sample when 
the urine volume was small. The nappies were 
sealed in plastic bags and incubated at 34 to 36°C for 
0-5 to 10 hours, to simulate a range of normal use. 
Two nappies were used for each experimental 
condition. Urine was extracted at the end of the 
incubation period by compressing the damp fibre 
from the nappy and wool ball inside a disposable 
syringe. The extracted urine and a sample of the 
original solution of urine were stored at —20°C until 
analysis. 

All the urine samples were analysed in duplicate 
for concentrations of sodium, potassium, phos- 
phorus, nitrogen, creatinine, and urea. In addition, 
a limited number of samples were also analysed for 
concentrations of calcium, amino acids, and enrich- 
ment of “HO. Sodium and potassium concentra- 
tions were measured using a flame photometer 
(Instrumentation Laboratory). Creatinine, urea, 
and phosphorus concentrations were measured by 
colorimetric methods (creatinine — kit number A- 
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1421/B, Roche Diagnostica; urea — kit number 
124770, Boehringer Mannheim; phosphorus — kit 
number 89440, Smith Klyne Instruments, USA). 
Nitrogen concentrations were measured by an auto- 
mated Dumas procedure (Nitrogen Analyser 1500, 
Carlo Erba); calcium concentrations by atomic 
absorption, amino acid concentrations by amino 
acid autoanalysis (Alpha-plus Model, LKB 
Biochrom), and *7H,O enrichments by mass spec- 
trometry (Aqua Sira Model, VG Isogas). The 
results are expressed as the mean percentages of 
values for the original urine soluticn. 


Study 2: measurement of 24 hour urine output. 
Urine was collected for 24 hours from six well, 
growing, male preterm infants (birthweight 750 to 
1306 g; gestational age 27 to 32 weeks; postnatal age 
7 to 46 days; weight at time of study 856 to 1667 g) 
using a standard 24 hour urine bag. The urine was 
aspirated from the bag three hourly and weighed. 
Times of defecation were noted in relation to 
aspiration times. The infants were weighed at the 
beginning and the end of the study. Ethical approval 
and informed parental consent were obtained. The 
results were evaluated statistically using Student’s t 
test for paired values. 


Results 


Study 1. Table 1 shows the concentrations of urinary 
constituents in urine extracted from nappies dosed 
with a single volume (25 ml) of urine and incubated 
at 34 to 36°C for 0-5 to 10 hours, together with the 
coefficient of variation for each assay. The concen- 
trations of constituents are expressed as percentages 
of values for the original urine solution. Incubation 
did not influence the concentrations of sodium, 


potassium, nitrogen, creatinine, urea, amino acids, 
or deuterium oxide. Phosphorus concentrations, 
however, were 5-9% higher on average than in the 
original urine solution, and calcium concentrations 
were 36-7% higher. 

Table 2 shows the concentrations of constituents 
in the urine samples extracted from nappies dosed 
with a range of urine volumes (5 to 45 ml) and 
incubated at 34 to 36°C for three hours. Concentra- 
tions of sodium, potassium, nitrogen, creatinine, 
urea, amino acids, and *H,O were within 2% of 
those in the dose solution. There was no trend in 
concentration of any of these constituents in relation 
to the volume of urine in the nappy’ As with the 
previous experiment (above), however, concentra- 
tions of phosphorus and calcium were higher than in 


Table 2 Concentrations of constituents of urine extracted 
from nappies, after incubation of 4 to 45 ml urine 
at 34-360C for 3 hours 


Constituents Concentration (% concentration before incubation) 

Urine volume (ml/nappy) 

0-5 15 25 35 45 Mean 

5S 

Sodium 191-4 100-0 100-7 100-0 104-2 101-3 
Potassium 104-3 98-2 99-1 26-5 97-4 I 
Phosphorus 108-0 105-4 103-8 107-0 - 105-2 105-9 
Nitrogen 99-1 98-9 100-8 101-1 102-1 100-4 
Creatinine 101-8 100-0 100-6 100-7 100-5 100-7 
Urea 95-0 100-3 100-4 97-8 102-3 99-2 
Calcium" 113-3 —_ — - 126-7 120-0 
Leucine” 98-6 om — -l 99-9 99-3 
Lysine“ 100-0 mee — oe 100-0 100-0 
Tyrosine * 100-0 ~= — maree 99-9 100-0 
Glutamate* 99-7 — — -l 100-9 100-3 
Deuterium oxide* 99-9 ~— — == 100-0 100-0 


"Information not available for urine volumes 15 to 35 ml. Data on other amino 
acts is available on request. 


Table 1 Effects of 0-5 to 10 hours’ incubation in disposable nappies kept at 34 to 36°C on the concentration 


of urinary constituents 


Constituents 

of variation Incubation time (hours) 

of asyay 

(%) 0 0-5 
Sodium 1-7 {co 102-7 
Potassium 14 100 100-0 
Phosphorus 2-8 160 97-1 
Nitrogen 20 100 100-1 
Creatinine 1-8. 100 100-8 
Urea 3-8 100 97-8 
Calcium* 1-2 100 126-7 
Leucine* 0-5 100 100-0 
Lysine* 6-5 100 100-2 
Tyrosine* OS 100 9-7 
Glutamate* 0-5 100 101-3 
Deuterium oxkie* 0-2 100 99-8 


Concentration (% concentration before incubation) 


1 2 3 10 Mean 
0-5-10 

101-3 100-0 102-7 102-7 101-9 
100-0 99-1 98-2 99-1 99-3 
108-5 108-0 106-4 108-5 105-7 

99-2 99-5 102-8 100-4 100-4 
101-4 101-2 101-4 99-2 100-8 
101-0 103-5 101-1 98-4 100-2 
ae a = 146-7 136-7 
= = seed 99-9 100-0 
a = = 99-9 100-1 
a = ae 97-3 98-5 
_ a = 101-0 101-2 
Ss = = 100-3 100-2 


*Information not available for incubathon periods 1 ta 3 hours. Data on other amino acids is available on request. 
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Table 3 Urine output of 6 male, preterm infants during 8 consecutive 3 hour periods 
Subjects Urine ouiput (g/3 h per kg body weight) 24 hour urine output (g) 
Time periods (3 hours each) 
Measured Calculated? 
/ 2 3 4 5 6 7 8 
17-5 19-2 21-5 17-8 23-9* 9-5 17-2* 18-1 144-7 138-1 
2 15-9 15-6 19-2* 20-1 17-7 18-9 19-5 19-5 146-4 145-4 
3 20-7 20-1 18-0 18-9* 16-8 21-0 19-8 18-0* 153-3 155-2 
4 12-3" 15-2 18-7 21-0 22-2 14-0" 19-9 22-2" 145-5 155-2 
5 21-0 12-6" 18-9 16-8 15-0 20-4" 18-9 20-7 144-3 148-4 
6 16-0 10-9 17-8* 16-6 16-0" 18-1 14-8 19-0 129-2 127-2 
Mean (SD) 172 (33) 15-6 (3-6) 19%0 (13) 185 (1-8) 18-6 (3-6) 17-0 (40) 18-4 (2-0) 19-6 (2-0) 143-9 (7-9) 144-9 (10-8) 





*Indicates that stools were produced during the 3 hour period. 


+24 hour urine output=mean of 3 hour output when defecation did not occur X8. 


the original urine solution (by 5:9% and 20%, 
respectively). 

In a preliminary study, not described here, we 
showed that a single addition of urine to nappies 
gave the same results as when the urine was added 
by multiple dosing with urines of different concen- 
trations (experimentally representing several void- 
ings in each nappy). 


Study 2. Table 3 shows the urine output of six 
healthy, male preterm infants. Urine was aspirated 
from the bag every three hours for 24 hours and 
weighed, to simulate a nappy collection procedure 
in which the nappy was changed regularly. There 
was a large variation in urine output between the 
three hour measurements (250% in the case of one 
infant). There were no significant differences, 
however, in three hour output rates between periods 
when defecation occurred and periods when it did 
not. Urine output over 24 hours was calculated for 
each infant from the three hourly values when 
defecation did not occur, and adjusted for the loss of 
data. These values were not significantly different 
from the real 24 hour rates of output. 


Discussion 


The technique described here for extracting samples 
of urine from infants’ nappies has a number of 
advantages over traditional urine bag systems. In 
particular, it can be used for prolonged periods of 
time to collect samples of urine from both boys and 
girls, requires only minimal supervision, and is 
completely non-invasive. In a laboratory experi- 
ment, we tested the collection procedure over a 
wide range of urine volumes and incubation times 
(to simulate different lengths of time a nappy might 
remain on an infant). Phosphorus and calcium 
concentrations averaged 5-9 and 28-4% higher, 
respectively, in the extracted urine samples, suggest- 
ing that these minerals were leached from the 


nappies by the urine. The collection procedure, 
however, did not influence urinary concentrations of 
sodium, potassium, nitrogen, creatinine, urea, 
amino acids, and deuterium oxide. These findings 
indicate that biochemical analysis of urine collected 
from nappies is a valid procedure for a wide range of 
constituents (excluding phosphorus and calcium), 
provided that evaporation of water in urine can be 
minimised by careful positioning of the nappy. In a 
single infant, we assessed the extent of evaporation 
by using a clean nappy containing a known amount 
of water. Subsequent reweighing of the nappy 
showed a loss of water by evaporation of less than 
0-4% per hour (the absence of any urine in the 
nappy was confirmed by nitrogen analysis of a 
sample of extracted fluid). Thus, significant losses of 
water from nappies can be avoided during the 
collection of urine. 

The feasibility of using a nappy collection proce- 
dure to determine 24 hour urine output was also 
investigated. Urine volume was measured for 24 
hours in six preterm infants using a standard urine 
bag, and there was no significant difference between 
the measured amounts and values calculated from 
three hour outputs for when defecation did not 
occur. Thus, a nappy collection procedure in which 
nappies are weighed before and after use can be 
employed to calculate accurately 24 hour output in 
infants similar to those investigated here. Informa- 
tion on urine weights should be taken only from 
those nappies that do not contain stools, since it is 
not possible to differentiate between urine and 
faecal liquid in the soiled nappies. If urine samples 
are extracted from the nappies at the time of 
reweighing and the samples pooled in proportion to 
the weight of urine in the nappy, information can 
also be obtained on 24 hour output rates of 
constituents of urine. 

The largest error we incurred by calculating 24 
hour urine output was 6:7% (compared with the 
measured value), and this occurred in the infant 
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with the greatest number of bowel] actions (three per 
day). Thus, it is likely that our method will be less 
accurate than reported here if it is used in those 
infants with four or more bowel actions per day. In 
these cases, information could still be valuable for 
groups of subjects, or accuracy might be improved 
by extending the duration of the measurement 
period. Several groups of workers, however, have 
reported that the mean stool frequency in infants 
and young children is in the range one to two per 
day, with 97% of young children less than three per 
day.*> These observations suggest that our method 
for measuring urine output may have wide applica- 
tion. 

In summary, our study has indicated that an 
accurate alternative to the use of urine bags in 
infants is extraction of urine from nappies. This 
procedure can be used to determine accurately urine 
output over long periods of time. 


We thank Dr C Price for analysis of calcium, and the staff of the 
Special Care Baby Unit for their assistance and cooperation. SBR 
is supported by Birthright (RCOG). 
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Evaluation of oral and low dose intravenous 
prostaglandin E> in management of ductus 
dependent congenital heart disease 


E D SILOVE, D G V ROBERTS, AND J V DE GIOVANNI 


Department of Cardiology, Children’s Hospital, Birmingham 


SUMMARY Prostaglandin E, was given orally to 59 infants with ductus dependent congenital 
heart disease, and intravenous infusions were substituted for varying periods in 27 of them. An 
additional three neonates received intravenous treatment alone. Mean oral maintenance dose 
was 27 ug/kg per hour and the mean intravenous dose was 0-005 ug/kg per minute. Mean duration 
of treatment was 49 days (range 16 hours to 272 days). Oral treatment was almost always effective 
and was especially suitable for long term use. Low dose intravenous treatment was readily 
substituted when indicated. Complications were usually ‘minor’. Growth of the infants and of 
their pulmonary arteries facilitated later surgical management. 


The E type prostaglandins are widely used to 
maintain the patency of the ductus arteriosus’ * and 
thus improve the metabolic condition of neonates 
with reduced pulmonary blood flow or the coarcta- 
tion syndrome. The use of prostaglandin E, (PGE)) 
has been particularly well documented, and as a 
result of a multicentre study in the United States, 
comprehensive reports of its effectiveness” and side 
effects’ have been produced. Previous reports from 
this hospital deseribed our earlier experience using 
prostaglandin E, (PGE;) and highlighted the advan- 
tages of the oral preparation for both emergency 
and long term use.* ° ° We showed that oral PGE, 
was easily administered and was rapidly and consis- 
tently effective. Its side effects seemed to have been 
less severe than those of intravenous PGE, or PGE, 
treatment. We showed that when it was necessary to 
give PGE, intravenously, a dose one tenth of that 
usually suggested would suffice.° Recently, the 
effectiveness of intravenous PGE, in a similar 
dosage has been confirmed.’ 

We have established a policy of beginning treat- 
ment with the oral preparation of PGE) and of using 
low dose intravenous treatment only when vomiting, 
diarrhoea, or severe acidosis lessen the likelihood of 
reliable gastrointestinal absorption. In most cases 
treatment continues for several weeks to try to 
reduce the risks of palliative or corrective surgery 
and to encourage growth of the infants. Although 
the oral preparation of PGE, is not available in 
many countries, it has been used by centres besides 


our own in the United Kingdom.* ° There has not 
previously been a comprehensive report of the use 
of oral and low dose intravenous PGE, in a large 
series of patients, and it is our purpose to offer a 
critical evaluation of the advantages and side effects. 


Patients and methods 


The study began in 1979, having been approved by 
the research ethical committees of the hospital 
and the district health authority. Some of the data 
on the first 12 patients have been reported 
previously® and are included in the present report in 
order to present our overall experience. We have 
reviewed the case notes of the 62 infants (30 boys 
and 32 girls) treated during a four year period. In 
most of the patients, treatment with PGE, was 
begun after a diagnosis had been made by cross 
sectional echocardiography. Cardiac catheterisation 
was undertaken subsequently. In four severely 
cyanosed and acidotic infants, treatment was begun 
before the diagnosis had been made. The diagnoses 
of the infants treated are listed in Table 1. Fifty 
three infants (85%) had a ductus dependent pul- 
monary circulation, seven had a ductus dependent 
systemic circulation, and two had transposition of 
the great arteries. The one infant with hypoplastic 
left ventricle who was treated had been thought 
initially to have the coarctation syndrome; treat- 
ment was stopped after diagnosis by cardiac 
catheterisation. Treatment was started during the 
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Table 1 Infants treated with PGE; 





Diagnosis No Mean age Mem wt Duration of No Postoperative Haspital Late 
treatment trectrnent treatment alive hospital mortality for mortality 
Started started `- Mean (range) mortality those without 
(days) (kg) operation 
PA, IVS 21 8-4 2-9 48 (1-167) 10 10 — 1 
PA, VSD 14 4-1 27 92 (1-272) 8 1 2 3 
PA, comp 10 3-0 3-0 27 (3112) 3 1 3 3 
TA 6 1-5 30 37 (6-125) l m 3 2 
TGA 2 1-0 3-4 43 (0-5-8) — m 1 1 
PVS 2 7-0 28 28 (0-5-5) 1 1 n a 
Coarct 3 6-0 3-6 08 (0-5-1) 3 ~= — = 
IAA 3 5-3 2-7 69 (37-91) ~_ 2 1 a 
HLH 1 1-9 2-7 0-3 e — i aeee 


PA, IVS«pulmonary atresia with intact ventricular septum; PA, VSD=pulmonary atresia, ventricular septal defect, PA, comp=pulmonary atresia with 
complicated anatomy; TA=tricuspid atresia; TG A= transposition of the great arteries; PVS=critica] pulmonary valve stenosis; Coarct=coarctation of the aorta; 


IAA=lnterrupted aortic arch; HLH=hypoplastic left heart. 


first week of life in 53 infants (85%) and on the first 
day in 28 (45%). 

Treatment was usually begun using the oral 
preparation of PGE, but in 10 infants there was 
reason to believe that gastrointestinal absorption 
' would be poor, and a low dosage, intravenous 
infusion was used instead. Intravencus treatment 
was also substituted when oral treatment was in- 
effective, or if the infant developed gastrointestinal 
complications. Oral treatment was then reintro- 
duced at the earliest opportunity. Prostaglandin E, 
was given orally to 59 infants, of whom 27 also 
received intravenous treatment, for periods ranging 
from a few hours to 38 days. Three patients were 
given intravenous treatment only. The duration of 
treatment was determined both by the response to 
treatment and by the clinical assessment of the 
optimal time for surgery. The response was assessed 
by the clinical condition of the infant, and, where 
indicated, by arterial blood gas analysis. The initial 
oral dose ranged from 15 to 60 pg/kg per hour, and 
the dosage interval was gradually increased after the 
first week while carefully monitoring the response. 
The initial intravenous dose was 0-003 to 0-006 ug/kg 
per minute, and was increased if necessary to a 
maximum of 0-02 ug/kg per minute. 

In the longer term, growth of the infant was 
monitored and in those in whom more than one 
cardiac catheterisation was performed, the diameter 
of the right pulmonary artery was measured.° Eight 
patients had skeletal surveys, and plasma alkaline 
phosphatase activity was measured in 18. 


Results 


In 60 infants there was initial clinical and biochemi- 
cal improvement during PGE, treatment. Two 
infants did not improve: in one there was an 
anatomical explanation—at necropsy the ductus 


arteriosus, main pulmonary artery, and left branch 
were absent, the right pulmonary artery arising from 
the ascending aorta. Eight infants had an unsatisfac- 
tory overall response to orally administered PGE); 
five were successfully treated instead with in- 
travenous PGE, and three had operations. In one 
other infant who had been treated for 46 days, an 
operation was not considered to be possible and 
treatment was stopped. 


Duration and method of treatment. The mean dura- 
tion of treatment was 49 days, the range being 6 hours 
to 272 days. Sixteen infants were treated for less than 1 
week, 19 for 1 to 4 weeks, 15 for 4 to 12 weeks, and 
12 for more than 12 weeks. Ten patients who had 
vomiting or diarrhoea or severe acidosis at presenta- 
tion were treated initially with intravenous prostag- 
landins because it was considered that absorption 
of the oral preparation would be unreliable. Seven 
of them subsequently received oral treatment. 
Another five received intravenous treatment after 
they had responded poorly to oral treatment; two of 
these responded again to oral treatment later. 
Fourteen patients, after an initial period of oral 
treatment, were treated intravenously because of 
diarrhoea (10 patients), necrotising enterocolitis 
(three patients), or pneumonia (one patient). 


Dosage. The oral starting dose was mean (SD) 28 
(14) pg/kg per hour, the maximum dose was mean 
(SD) 45 (22) ug/kg per hour, and the maintenance 
dose was mean (SD) 27 (19) pg/kg per hour. The 
mean intravenous dose was 0-005 g/kg per minute. 
Six patients were eventually treated at home using 
oral PGE, in a dose of 62-5 to 250 ug at 6 to 8 hourly 
intervals. 


Growth. Forty two infants were treated for more 
than 14 days; 29 gained weight along their expected 
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Table 2 Right pulmonary artery (RPA) size at angiography in 10 infants who had two catheterisations 
Case no* Diagnosis Duration of PGE> RPA diameter (mm) 

treatment before 

2nd angiogram Ist angiogram 2nd angiogram 
l PA. IVS 29 2-0 2-5 
2 PA. VSD 75 3-0 6-0) 
3 PA. VSD 137 2:5 3-5 
4 PA. IVS 68 2°5 4-0 
5 PA. TA 69 2-5 3-0 
6 PA. IVS 53 4-5 6-0 
7 PA. IVS 49 4-0) 6-0 
8 TA 44 2-0 2:0 
9 PA. VSD 43 3-0 4-0) 
10 PA. IVS 131 3°5 6-5 
Mean 70 3-0 4-4 


*Patients 1-5 previously reported.” 


PA=pulmonary atresia; [VS=intact ventricular septum, VSD=ventricular septal defect; TA=tricuspid atresia. 


centiles, 9 more slowly than expected, and 4 not at 
all. Of 17 infants treated for more than 10 weeks, 
only two, both with aortic arch interruption, had a 
weight velocity below the 3rd centile. 


Pulmonary arterial growth. (Table 2). Ten infants 
each had two angiograms, the second after a mean 
period of PGE, treatment of 70 days. Five have 
been previously reported.° The right pulmonary 
artery increased in diameter in nine of the 10 


infants. 


Complications. (Table 3). Twenty six infants (44% ) 
had complications possibly caused by PGE; treat- 
ment. In all, 35 infants had one or more complica- 
tions in their clinical course. Seven had more 
than one PGE)>-related complication. Apart from 
apnoea, none of the PGE>-related complications 
could be regarded as ‘major’. ‘Minor’ complications 
(fever, diarrhoea, transient ‘jitteriness’) occurred in 
23 patients—in 17 during oral and in six during 
intravenous treatment. Three babies were ‘jittery’ 
for a brief period during the early phase of treat- 
ment; one had had birth asphyxia and another had 
an episode of focal seizures. Four others had seizures 


Table 3. Complications possibly related to PGE, treatment 





Complications Treatment route 





Oral Intravenous 
Apnoea 2 l 
‘Jitteriness’, seizure l 2 
Fever 1] 3 
Diarrhoea 12 | 
Total complications 26 7 
Infants with complications 19 7 
Total infants treated 59 30 





in association with severe hypoxia and acidosis. 
Cardiovascular complications* such as arrhythmia, 
hypotension, or vasodilatation were not seen. 


Apnoea 

Apnoea seemed to be related to PGE; treatment in 
three patients, two of whom were receiving oral and 
One intravenous treatment. Two infants had tran- 
sient apnoea after the first dose of PGE>, one oral 
the other intravenous, but the dose was then 
reduced and they were successfully treated for 16 
and 19 days, respectively. In one of them, the serum 
calcium concentration was 1-4 mmol/l at the time of 
the apnoea. In another five infants, apnoea was 
seemingly not related to PGE, treatment. One had 
pneumonia and required mechanical ventilation. 
None of the other patients with apnoea required 
ventilation, and they included one preterm infant 
who had suffered apnoeic attacks before beginning 
PGE, treatment and three babies with necrotising 
enterocolitis. 


Necrotising enterocolitis 

All five infants who developed necrotising entero- 
colitis had had cardiac catheterisation via the 
femoral vein, three on the preceding day. At the 
time, three were receiving oral and two intravenous 
PGE, treatment. One required a laparotomy and 
colostomy and all recovered. 


Common ‘minor’ problems 

Four infants had documented infections. Two of 
three who developed pneumonia had Di George’s 
syndrome; another had gastroenteritis. Fever 
(temperature at 38°C or greater for more than one 
day) occurred in 14 infants soon after the onset of 
treatment and did not influence management. 
Diarrhoea (more than eight stools per day or loose 
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stools containing blood in the absence of radio- 
logical evidence of necrotising enterocolitis) 
occurred in 13 patients, but vomiting was not seen in 
the absence of infection. Seven infants had both 
fever and diarrhoea. Lethargy and poor feeding 
were noted in some infants during the first few 
weeks of treatment and nursing staff commented on 
a characteristic oily and ‘spotty’ skin in some infants 
treated for more than four weeks. 


Bone 

One of eight patients (treated for a mean period of 
105 days) who had skeletal surveys showed minor 
periosteal changes of the ulna but of no other bones. 
No patient had clinical signs of cortical hyperostosis. 
Three of 18 infants in whom alkaline phosphatase 
activity was measured had values above the upper 
limit of normal for our laboratory. One infant with 
normal radiographic appearances had histological 
evidence of increased cellularity and vascularity of 
the periosteum on a rib biopsy performed at 
thoracotomy. 


Relation of dosage to complications 

In those infants who developed complications the 
mean oral dose of PGE; at the time was 33 ug/kg per 
hour. Three patients who had each received more 
than 66 ug/kg per hour all had fever or diarrhoea. 
Early in the study, two infants had apnoeic attacks 
after the first dose of PGE>, one having received 
50 ug/kg orally, the other having received 0-05 ng/kg 
per minute intravenously. The two infants who 
developed necrotising enterocolitis while on intra- 
venous treatment both presented with apnoea and 
were receiving 0-003 ug/kg per minute. 


Outcome. (Table 1). Forty six infants had opera- 
tions. Of these, 16 died in hospital, and six died 
unexpectedly at home. Of the 24 who survived 
surgery, six had had cardiopulmonary bypass for 
correction of pulmonary atresia with intact ventri- 
cular septum and one, with isolated pulmonary 
stenosis, had had pulmonary valvotomy under 
inflow occlusion. Two survivors had not had 
surgery, One with pulmonary atresia, ventricular 
septal defect and absent main pulmonary artery 
whose systemic-pulmonary collaterals provided 
adequate pulmonary blood flow and one with 
Down’s syndrome whose ductus arteriosus was 
patent four months after stopping PGE, treatment. 
In all, there were 26 survivors (mean age 22-3 
months, range 7 to 51 months) of whom 18 were 
well, two were not thriving, and six had severe 
handicap (one with hemiplegia, one microcephaly 
with hemiplegia, one severe cyanosis with motor 


delay, one Down’s syndrome, one global develop- 
mental delay, and one speech delay). 


Deaths during PGE, treatment. Eight infants died 
during PGE, treatment. Two had congestive cardiac 
failure; one had cardiac tamponade complicating 
cardiac catheterisation; one, who had collapsed 
before beginning PGE; treatment, had disseminated 
intravascular coagulopathy; one died unexpectedly 
29 days after an unsuccessful systemic-pulmonary 
shunt operation; one had a congenital absence of the 
ductus arteriosus; one failed to respond to either 
oral or intravenous treatment; and in one treatment 
was stopped after 46 days because of inoperability. 


Discussion 


The efficacy of intravenous and oral PGE, treat- 
ment in maintaining ductus arteriosus patency has 
been well documented.' ® ° Whenever possible, 
we have used the oral preparation in preference to 
the intravenous because it is easier to administer and 
its absorption and beneficial effects are rapid. It is 
particularly suitable for long term use, and has 
enabled most infants so treated to grow satis- 
factorily.*” ’ As a result of having been able to 
increase the interval between doses, a few infants 
were discharged from hospital and were given oral 
PGE, at home. We have also confirmed our earlier 
observation that intravenous doses as low as 0-003 
ug/kg per minute are effective for both initial and 
long term use. 

Several infants considered to be inoperable at 
presentation because of small pulmonary arteries 
subsequently had successful shunt operations. 
McMahon er al found that the pulmonary artery 
size increased in only four of 11 patients treated for 
two to eight months with oral PGE». They com- 
pared pulmonary artery diameter at initial angio- 
gram with that measured at operation. In our study, 
the pulmonary artery diameter increased in nine of 
the 10 patients who had angiography before and 
after treatment with PGE). 

This group of infants has a high operative 
mortality in the neonatal period. In the Liverpool 
study,’ only three of nine infants with pulmonary 
atresia and 10 of 20 with other causes of pulmonary 
oligaemia survived. Bove et al'' showed that 76% 
survived non-bypass surgery, and that 43% survived 
cardiopulmonary bypass. In their series, all infants 
with pulmonary atresia had shunt surgery. In our 
study, 23 of 53 infants (43%) with pulmonary 
oligaemia survived. They included six of the 14 who 
had corrective surgery under cardiopulmonary 
bypass for pulmonary atresia with intact ventricular 
septum and one for critical pulmonary stenosis 


under inflow occlusion. In the group with pulmon- 
ary atresia and intact ventricular septum who had 
surgery, the mean age at operation of survivors was 
33 days, while the mean age of those who died was 
61 days. We suggest that this reflects our policy of 
using PGE, for the longest periods in those patients 
with the most difficult anatomy. 

We have tried to indicate those complications that 
may have been caused by PGE;. In many infants 
with major complications, other factors that were 
likely to have contributed were present. It is 
noteworthy that cardiovascular complications* such 
as arrhythmia, hypotension, or cutaneous vasodi- 
latation were not encountered. 

Apnoea has been reported after administration of 
PGE, and PGE;.*° In this series, apnoea occurred 
in the absence of other explanations in only three 
infants, two of whom had been treated with appreci- 
ably higher doses than is our current practice and 
one of whom had been initially treated uneventfully 
for 29 days. We suggest that the low plasma 
concentrations associated with the oral dosage and 
the low intravenous dosage we have employed 
contributed to this low incidence. 

Necrotising enterocolitis was not necessarily re- 
lated to PGE, treatment, and has been well 
documented in infants after cardiac catheteri- 
sation.'* © Dickinson et al”? found an incidence of 
14 out of 111 catheterisations. All the infants in our 
series who developed this complication had been 
catheterised. 

Fever and diarrhoea were common but not 
serious problems, which bears out the experience of 
others. The four babies who had generalised 
seizures during PGE, treatment had all suffered 
periods of profound hypoxia and acidosis. One with 
transient focal seizures and two with ‘jitteriness’ had 
no obvious predisposing factor other than the PGE, 
treatment. 

Histological disruption of the wall of the ductus 
arteriosus after infusion of PGE, has been reported 
by some!* " but disputed by others;!° 17 our surgical 
colleagues have not seen friability of the ductus, 
aorta, or pulmonary arteries in patients treated with 
PGE). As previously reported!® pulmonary vascular 
smooth muscle was not affected by long term oral 
PGE, in those infants studied. 

Clinical cortical hyperostosis was not seen. Its 
radiological absence in those infants who received 
PGE, for the longer periods of time persuaded us 
not to continue with further seemingly unnecessary 
investigations. We suggest that the occurrence 
reported by others during long term PGE, in- 
fusion was probably dose related." °? If PGE, 
influences bone resorption in the same way as PGE}, 
it would seem that our patients might have been 
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protected from this complication by the low dosage 
that they received. 

Our results do not enable us to show whether the 
long term outlook of the group as a whole has been 
improved by delaying surgery, but our surgical 
colleagues prefer to operate on infants weighing 3-5 
kg or more. The small group of patients with 
interrupted aortic arch, however, showed no long 
term benefit; although their acid base balance 
improved they remained in congestive cardiac 
failure and did not thrive. 

The short term use of prostaglandins is well 
established and we suggest that in selected patients a 
longer period of treatment will allow growth. Long 
term treatment may be undertaken safely, effec- 
tively, and simply by using the oral route. We 
recommend the oral administration of PGE, in an 
initial dose of 20 to 25 ug/kg hourly, decreasing the 
frequency of doses after the first week. When 
gastrointestinal absorption is expected to be poor or 
when oral treatment is ineffective we begin an 
intravenous infusion at a dose of 0-003 ug/kg per 
minute, rarely needing to increase the dose for more 
than a few hours, and exceptionally using a dose as 
high as 0-01 to 0-02 ug/kg per minute. Our current 
practice is to treat this group of patients with oral 
PGE, for between one and four weeks initially, and 
then to decide, on an individual basis, whether to 
proceed with surgery or to plan a longer course of 
treatment to encourage further growth. 
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Serial measurement of plasma arginine vasopressin in 
the newborn 


N McINTOSH AND A SMITH 


Department of Child Health, St George's Hospital Medical School, London 


SUMMARY Plasma arginine vasopressin was measured serially in 11 preterm infants and one 
asphyxiated, term infant. The samples were taken through umbilical arterial catheters placed at 
birth for blood gas measurements because ventilatory support was required. Plasma samples of 
200 to 300 ul were taken 4 to 12 hourly for up to 100 hours after birth. Plasma arginine 
vasopressin was measured by a cytochemical bioassay. A significant correlation between plasma 
arginine vasopressin and plasma osmolality was found in only two out of six infants. The normal 
‘resting’ concentration was between 0-5 and 2 pg/ml. In five infants, apparent bursts of arginine 
vasopressin secretion were seen, and in one spontaneously breathing infant with respiratory 
distress, continuously high concentrations (12 to 25 pg/ml) were recorded over the first 100 hours. 


In the healthy, term neonate, water homeostasis 1s 
maintained with reasonable efficiency, even though 
renal immaturity precludes a degree of control 
comparable with that of older children and adults. ' 
The sick neonate, however, has problems retaining 
fluid at times of reduced water intake and of 
excreting excess if overloaded.’ Fluid intake in the 
sick and preterm infant is likely to be regulated by 
the care giver, without much appreciation of the 
physiological control. | 

The posterior p:tuitary peptide hormone, arginine 
vasopressin, is the major antidiuretic hormone in 
man. Although concentrations in human umbilical 
cord blood have been extensively reported, there 
have been only isolated measurements of arginine 
vasopressin in the peripheral blood of term and 
preterm neonates.2-6 Consequently, little is known 
about the efficiency of the normal control that is 
exerted by the hypothalamo-neurohypophyseal axis 
on water homeostasis in the newborn. 

The lack of data on plasma arginine vasopressin 
concentrations im neonates, stems from the 
apparently very lew circulating concentrations of the 
hormone and the relative insensitivity of established 
assay systems. These together lead to the require- 
ment for 2 to 5 ml of blood for extraction and 
measurement of the hormone. The aim of this study 
was to use a highly sensitive cytochemical bioassay 
to investigate the arginine vasopressin concentra- 
tions in serial plasma samples obtained from sick 
term and preterm infants, and to endeavour to 


correlate the results with the clinical status of the 
child. 


Materials and methods 


Eleven preterm infants, with gestational ages of 26 
to 34 weeks, and one term infant were studied in the 
neonatal unit at this hospital. Ail the clinical data 
relating to the condition of these infants are given in 
Table 1. 

Approximately 0-5 ml blood samples were 
obtained via an umbilical catheter placed in the first 
few hours of life for blood gas and arterial blood 
pressure monitoring. After the dead space in the 
system had been discarded, the blood was drawn 
into a heparinised plastic syringe, quickly trans- 
ferred to 1-5 ml polypropylene reaction tube, and 
immediately centrifuged at room temperature in a 
Beckman Microfuge at approximately 10*xg for one 
minute. The plasma (approximately 300 ul) was 
immediately snap frozen in liquid nitrogen and 
stored at —70°C until assayed. 

The routine monitoring of these infants consisted 
of an indwelling umbilical arterial oxygen electrode, 
transcutaneous oxygen electrode, continuous heart 
rate monitoring, continuous blood pressure 
measurement with a transducer on the umbilical 
arterial catheter, and specific gravity of every urine 
sample passed (refractometer). The ventilated in- 
fants were managed on Bournes BP 200 ventilators. 
Peak airway pressure and expiratory pressure or 
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Table 1 Details of 11 preterm infants with respiratory distress syndrome and one term infant with birth asphyxia in whom 
plasma arginine vasopressin concentrations were measured 

















Case no Sex Birthweieht Gestation Time studied Comments 
(2) (wks) (after birth) 
(hrs) 
l M 960 28 3-4] IPPV. HMD, 
PDA, SR 
2 F 1010 27 6-33 IPPY; HMD. 
hypernatraemia 
3 F 2310 34 27—66 HMD. SR 
4 F 1800 32 9—67 IPPV, HMD., 
pneumonia, hypocalcaemia 
5 M 2320 34 22—61) IPPV 
6 M 900 27 14-102 IPPV. HMD, 
pneumonia 
7 F 1170 28 48 & 57 IPPV. HMD 
8 F 1500 30 144-146 IPPV, SR 
9 F 2280 39 27-33 SR. HMD 
10 F 600 26 IS & 76 IPPV. HMD. 
PDA, hyperglycaemia 
1] F 2700 40) 72-95 Birth asphyxia, 
fits, SR. cerebral oedema 
1? F 950 25 64 IPPV 


IPPV=intermittent positive pressure ventilation; HMD=hyaline membrane disease: SR=spontancous respiration; PDA=patent ductus arteriosus 
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Figure Plasma arginine vasopressin (AVP) values (@——®) with corresponding plasma osmolality values 
(^---A) in six serially sampled sick neonates. 


Serial measurement of plasma arginine vasopressin in the newborn 


continuous positive airway pressure, ratio of inspira- 
tion to expiration, and ventilator rate were noted at 
hourly intervals, and a mean airway pressure was 


Table 2 Relation between plasma arginine vasopressin 
(AVP) concentrations and plasma osmolality and urine 
specific gravity (USG) with increasing age in preterm infants 








Case Age USG Plasma Plasma AVP p 
no (hrs) (x 1000) osmolality — concentration 
(mOsm (pg/ml) 
kge- HO) 
l 3 1005 276 2-8 
9 1005 276 1-2 
15 1005 278 0-2 
21 1005 286 5-0 r=()-92 
28 1010 285 7-9 (P=0-005) 
34 1009 295 9-4 
4] 1012 300 20-0 
2 6 1005 278 0-2 
10 1009 260 0:2 
27 1008 291 3-0 r=(0-82 
33 1008 272 0-4 (P> 0-05) 
3 27 1010 240) 14-5 
37 1003 260 18-5 
43 1006 230 17-5 
53 1007 254 15-5 r=()-54 
60 1006 258 18-0 (P> 0-05) 
66 1006 263 26:6 
4 9 1006 —- 0-9 
14 1007 233 0-6 
20 1007 268 4-9 
35 1002 227 1-0 
43 1002 253 2-4 r=(-67 
49 1002 271 1-5 (P> 0-05) 
57 1002 274 3-8 
67 1005 279 10-7 
5 22 1008 278 0-3 
26 1012 272 8:3 
38 1006 266 0-5 
43 1005 279 0-2 r=0)-87 
48 1006 280 0-2 (P<0-05) 
60) 1006 322 22-0) 
6 14 1015 294 1-8 
22 1015 — 1-2 
27 1005 281 2:5 
38 1008 295 3-3 
51 1010 -— 5-8 
65 1010 280 0-7 r=()-25 
74 1005 — 3-0 (P> 0-05) 
8O 1008 295 4-6 
92 1005 273 0-6 
96 — 300 6-3 
102 1012 265 11-9 
7 48 1009 267 7:7 
57 1010 267 6-4 
8 144 — 291 0-6 
145 -- 307 0-2 
146 1006 288 0-2 
9 27 1006 292 7°: 
33 1005 297 7-6 
10 15 1022 327 1-4 
76 1015 292 0-5 
11 72 1012 270 1-2 
79 1006 — 0-8 
84 1006 275 1-7 
95 1008 273 0-4 
12 64 1016 261 0-5 





r=linear correlation coefficient between plasma AVP and plasma osmolality. 
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calculated. Blood gases and chest radiographs were 
performed at variable intervals depending on clini- 
cal indications. Plasma osmolality was measured on 
each sample using a vapour pressure microsmo- 
meter (Wescor Inc, USA). Plasma arginine vaso- 
pressin was measured by a cytochemical bioassay 
described previously.’ Ethical sanction for the pro- 
ject was obtained from St George’s Hospital Ethical 
Committee. 


Results 


The plasma arginine vasopressin and osmolality and 
urine specific gravity measurements with the age of 
the baby are shown in Table 2. Correlation between 
the plasma arginine vasopressin concentration and 
plasma osmolality was determined only when at 
least four values for each were obtained for the 
infant. There is a significant correlation between 
plasma arginine vasopressin concentration and 
plasma osmolality in cases 1 and 5 (r=0-92, 
P=0-005; and r=0-87, P<0-05 respectively). Non- 
significant correlations (P>0-05) were obtained in 
cases 2, 3, 4, and 6 (r=0-82, 0-54, 0-67, and 0-25 
respectively). The data from each of these babies is 
represented graphically in the Figure. No correla- 
tion could be found between any of the clinical 
parameters monitored and the plasma arginine 
vasopressin concentrations in any of the infants 
investigated. A full table of all data with the age of 
the baby is available from the authors by request. 

Plasma arginine vasopressin concentrations 
ranged from 0-16 to 26-6 pg/ml with a median of 2-43 
pg/ml. Plasma osmolality ranged from 227 to 327 
mOsm/kg:-H,O with a median of 276 mOsm/ 
kg-H,O. In four infants (cases 2, 4, 5, and 6) there 
were intermittent peaks of plasma arginine vaso- 
pressin activity; on several occasions rising above 9 
pg/ml. In one infant (case 3), who was breathing 
spontaneously throughout the study, there was a 
persistent, very high plasma arginine vasopressin 
concentration of 14-5 to 26-6 pg/ml. 

All infants except case 10 survived. This baby 
developed necrotising enterocolitis and septicaemia 
at 3 weeks of age. 


Discussion 


Plasma arginine vasopressin concentrations have 
been shown to be highest in cord blood and fall 
rapidly in the first 24 hours of life, with a continuing 
fall over the first week, and then a rise to adult 
values (approximately 2 to 4 pg/ml) thereafter.” * ° 
The serial data presented in this study show no 
trends in the concentration during the first 24 hours, 
or in the first few days of life in any of the infants 
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investigated. The median plasma arginine vasopres- 
sin concentration in this study was well within the 
range seen in normal adults and was also similar to 
the other published data in the newborn using 
radioimmunoassay.” ° ë Although most values were 
in the normal range, values as high as 26 pg/ml were 
observed. The cross sectional study by Rees ef al in 
preterm infants with respiratory distress syndrome 
also showed large variations in plasma concentra- 
tions, with a maximum of approximately 30 pg/ml.” 
In two infants, for whom enough serial data were 
available, we were able to show a strong correlation 
between plasma arginine vasopressin and the plasma 
osmolality (Figure). This is in contrast to the 
radioimmunoassay data of Rees et al who could find 
no such correlation.” Although the four other 
serially sampled infants in our study did not show 
correlations reaching statistical significance, the 
regression suggested that this might be due to 
insufficient numbers of samples. In one infant in this 
study (case 10) very high plasma and urine osmolali- 
ties were seen, but circulating plasma arginine 
vasopressin concentrations were persistently low, 
this cannot be explained. No infants in our study 
were overtly hypotensive or hypovolaemic, thus we 
have no evidence to establish directly whether 
volume receptors are effective in the preterm infant. 
Rees ef al, using urinary arginine vasopressin 
measurements, have shown that it is likely that the 
volume mechanism is functional.” 

We know of only one previous study measuring 
serial plasma arginine vasopressin concentrations in 
the newborn. Speer et al showed raised plasma 
concentrations in term infants with birth asphyxia, 
and were able, with 12 hourly measurements, to 
show that these high concentrations fell to normal 
by the third day. We believe that the data 
presented in our study are the first serial plasma 
measurements reported in the preterm neonate. 

Stresses such as asphyxia,'' meningitis,!* respira- 
tory infections,'’ pneumothorax,'* and intracranial 
and intraventricular haemorrhage,'” all of which are 
common in the preterm newborn, are recognised as 
leading to excessive secretion of arginine vasopres- 
sin in the absence of the normal physiological stimuli 
(syndrome of inappropriate antidiuretic hormone 
secretion). In five infants in our study, occasional 
bursts of arginine vasopressin secretion were 
observed which could not be correlated with any of 
the clinical parameters monitored. The infants all 
had respiratory distress, but by generally accepted 
management standards none were hypoxic or hypo- 
volaemic and none developed pneumothoraces dur- 
ing the study. No infants in the study had a clinical 
intraventricular haemorrhage, but as serial intracra- 
nial ultrasound was not being performed, we have 


not excluded the possibility of small intraventricular 
haemorrhages leading to release.” It is possible that 
the release of arginine vasopressin was related to the 
stress of painful stimuli,'° as the babies were on 
ventilators. It is important to note that the surges of 
arginine vasopressin secretion shown were short 
lived and that even with the relative frequency of 
sampling of infants in this study, it is possible that 
some bursts of secretion may have been missed. 
Rees et al, measuring serial urinary concentra- 
tions, also showed bursts of arginine vasopressin 
excretion in the preterm infant. In some cases only 
could these be associated with the development of 
pneumothorax, mask ventilation, or intraventricular 
haemorrhage. 

Although it has been reported that positive 
pressure ventilation may induce the inappropriate 
secretion of arginine vasopressin,’ '” it is note- 
worthy that the highest plasma concentrations seen 
in this study were in the spontaneously breathing 
infant (case 3, 14 to 26 pg/ml). This infant was not 
hypotensive or hypovolaemic. The dilute plasma 
osmolality and very high arginine vasopressin con- 
centration suggested the diagnosis of syndrome of 
inappropriate antidiuretic hormone secretion, but 
urine specific gravities were persistently low. The 
formal criteria for the diagnosis of this syndrome 
could therefore only be invoked by presuming that 
the specific gravities were not maximally low. The 
condition would otherwise seem to be an end organ 
insensitivity to arginine vasopressin, possibly with 
an intact feedback. 

Due to its cumbersome nature, the cytochemical 
bioassay for plasma arginine vasopressin can only be 
used for the retrospective evaluation of neonatal 
fluid balance, the results coming too late for direct 
action to be taken on the infant concerned. If any 
assay for plasma arginine vasopressin is going to be 
important in the management of the newborn, it will 
not only need to be as sensitive as the cytochemical 
assay, but also relatively rapid to perform. 


This work was supported by a grant from Action Research, the 
National Fund for Research into Crippling Diseases. We would 
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assistance in the preparation of this paper. 
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Manipulation of ventilator settings to prevent active 
expiration against positive pressure inflation 


D FIELD, A D MILNER, AND I E HOPKIN 


Department of Neonatal Medicine and Surgery, City Hospital, Nottingham 


SUMMARY Recent publications have suggested that in infants receiving artificial ventilatory 
support a particular pattern of interaction between spontaneous breaths and ventilator inflations 
(active expiration against each ventilator inflation) may be important in the production of 
pneumothoraces. We have looked at patterns of interaction from 47 preterm infants studied on 
51 occasions. We found that active expiration against the ventilator occurred on a total of 16 
occasions. This pattern was prevented on 14 occasions by altering the ventilator settings. In two 
other babies, the pattern persisted but neither baby developed a pneumothorax. 


Recently, Greenough et al' described various pat- 
terns of breathing they have observed in infants of 
less than 34 weeks’ gestation who were receiving 
artificial ventilation. They related one specific pat- 
tern of breathing, occurring during artificial venti- 
lation, with the development of pneumothorax.” 
This pattern they describe as ‘Active expiratory 
effort against each ventilator inflation’.' 

During the past 15 months we have developed a 
system that allows us to optimise the ventilatory 
support given to our sickest preterm infants. To do 


(3) Hering-Breuer—each ventilator inflation in- 
duces a temporary cessation of the infant’s 
respiratory efforts. 

(4) Active expiration against the ventilator. 

(5) Augmented respiration—this was seen only at 
rates below 15 breaths per minute and there- 
fore need not be considered here. 


; i i i Inflation 
this we have been recording ventilator inflation pressure 
pressure, oesophageal pressure, tidal volume, and (20cm H20) 
transcutaneous oxygen tension (TcPo) and carbon 
dioxide tension (TcPco>) during a series of changes 
in ventilator settings. In the course of our studies we 
have become aware of the deleterious effect that Oesophageal 
the infants’ own respiratory efforts can have on the pressure 
applied ventilation. We also observed that the (40cemH 20) 
infants’ own pattern of respiration could often be 
modified by changing the ventilator settings. We 
decided to determine how often active expiration 
against the ventilator occurred and how often we Tidal 
could abolish this pattern by changes in ventilator (fg mr 

ld abolish this pattern by changes in ventilator (49 mt) 
settings. 
i i k 

Classification Ss 


Greenough et al' described five patterns of interac- 
tion: 
(1) Apnoea. 
(2) Synchrony—spontaneous respiration 
chronised with ventilator inflations. 


syn- 


Figure J/nflation pressure, oesophageal pressure, and 
tidal volume trace from an infant showing a mixed 
pattern of interaction between spontaneous breaths 

and ventilator inflations. It can be seen that the infant's 
own respiratory efforts are occurring at various phases 
of the ventilator cycle. 
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We wish to add a sixth category. In this the infant 
produces a mixed pattern of interaction with spon- 
taneous breaths occurring throughout the ventilator 
cycle (Figure). 


Subjects and methods 


Subjects. Forty seven infants with a clinically based 
diagnosis of the idiopathic respiratory distress syn- 
drome, were studied on 51 occasions during the first 
week of their illness. The mean birthweight was 
1-47 kg, and the range 0-68 to 2-73 kg. The mean 
gestation was 30-4 weeks, and the range 24 to 40 
weeks. Mean age at the time of study was 2-2 days. 
All babies were receiving intermittent positive 
pressure ventilation (IPPV) with ventilator rates of 
between 20 and 100 breaths per minute at the time 
of the study. Draeger Babylog ventilators (time 
cycled pressure limited) were used exclusively 
during these studies. 

None of the babies had a pneumothorax at the 
time of study, and each was studied in his incubator. 


Apparatus. Measurements were performed as fol- 
lows: 

(1) Inflation pressure—a wide bore needle was 
inserted into the infant’s endotracheal tube at the 
point where it entered the mouth and connected to 
an SE Labs 4-86 pressure transducer. Calibration 
was performed using a water manometer. Fre- 
quency response, measured by bursting balloons in a 
sealed bottle to which the pressure transducer was 
connected, was satisfactory with a 63% rise time of 
6-0 msec. 

(2) Oesophageal pressure—an oesophageal bal- 
loon was passed using standard techniques and 
connected to a pressure transducer calibrated as 
above. Signals obtained were used only to obtain a 
qualitative estimate of the infant’s respiratory 
efforts. - ; 

(3) Tidal volume—a Fleisch type 0 pneumotacho- 
graph was connected between the patient manifold 
of the ventilator circuit and the endotracheal tube. 
A constant bias flow through the pneumotacho- 
graph was achieved by connecting a suction pump 
(Airshields Diapump) via a 21 gauge needle be- 
tween the distal portion of the pneumotachograph 
and the infant’s endotracheal tube. As the pressure 
gradient across the needle was in the order of 900 cm 
HO, the bias flow was not affected by the ventilator 
cycling pressure. Provided that the ventilator circuit 
was compensated for the loss of the bias flow, 
ventilator performance was not affected. The flow 
signal was converted to a volume signal by electronic 
integration against time. Calibration was performed 
by injecting and withdrawing known volumes of air. 





The pneumotachograph was found to give a linear 
response to flows up to 30 1 per minute. The 63% 
time of the pneumotachograph, tubes, and differen- 
tial pressure transducer was 10-3 msec. 

(4) Blood gases—blood gas trends were recorded 
with a Radiometer TcPo, and TcPco apparatus. 
These were used over the period of the study to 
provide a measure of change; however, values were 
always checked against an arterial blood gas sample 
taken during the course of the study. 

All signals were recorded on paper (Devices 
recorder) and retained on tape (RACAL tape 
recorder). Visual display was also available on an 
SE Labs oscillograph. 


Technique. All babies were clinically stable at the 
time of study and on ventilator settings determined 
by the medical staff, who were guided by blood gas 
values. A period of 15 minutes was allowed for 
stabilisation. 

Our initial measurements were made on the 
babies original settings (that is, those chosen by the 
clinical staff) during a 14 minute study period. 
Transcutaneous Po, and Pco, values were recorded 
at two minute intervals while the predominant 
pattern of interaction was defined using the classi- 
fication above. At the end of 14 minutes the first of a 
series of ventilator changes were made. Each change 
comprised an alteration of the rate, or inspiratory: 
expiratory (I:E) ratio, while peak inspiratory pressure 
and positive end expiratory pressure remained 
constant. An attempt was made to study each baby 
at fast (60 or more breaths per minute) and slow (30 
or less breaths per minute) rates, with data on 
physiological and reversed I:E ratios at each rate. 
Thus, we aimed to study each individual baby at I:E 
ratios of 2:1, 1:1, and 1:2—rates of approximately 30 
and 100 breaths per minute: six settings. Each 
change was followed by a 14 minute period of 
stabilisation. 

If any ventilator change was accompanied by an 
appreciable deterioration, measurements at that 
particular setting were abandoned. In addition, the 
need to perform routine care for the baby often 
restricted the number of ventilator changes that 
could be performed on each infant. 


Results 


Data were collected on 230 settings, with at least 
four readings on each baby. The mean (range) for 
the initial ventilator setting over the 51 studies, that 
is that chosen as optimal by the clinical staff, were: 
peak inspiratory pressure 19 cm H,O (12 to 28); 
positive end expiratory pressure 1-4 cm H,O (0 to 
4); inspiratory time 0-6 seconds (0-3 to 1-5); 


1038 Field, Milner, and Hopkin 


expiratory time 0-7 seconds (0-2 to 2-8); ventilatory 
rate 56-4 breaths per minute (20 to 100); inspired 
oxygen 63-2% (21 to 100). Mean and range of TcPo, 
and TcPco, on these settings were 58 mmHg (33 to 
103) and 50-1 mmHg (29 to 101), respectively. 
Throughout our studies only two infants were re- 
corded as having a blood pH of 7-2. The frequencies 
of the various patterns of interaction occurring on 
these settings are given in Table 1. 

On each occasion, the predominant pattern of 
interaction was recorded. Active expiration against 
the ventilator was documented, however, if we 
observed this pattern over three consecutive breaths 
or during five inflations in any 30 second period. 
The baby’s initial pattern of interaction was re- 
corded as active expiration against the ventilator on 
eight occasions. The mean (range) of the initial 
ventilator settings for these infants were: peak 
pressure 19-6 cm HO (12 to 28); positive end 
expiratory pressure 1-1 cm H20 (0 to 3); inspiratory 
time 0-6 seconds (0-4 to 1-0); expiratory time 0-55 
seconds (3 to 1-0); ventilatory rate 63 breaths per 
minute (45 to 100); inspired oxygen concentration 
78% (42 to 100), TcPo. 72 mmHg (65 to 103), 
TcPco, 57 mmHg (33 to 101). 

Active expiration against the ventilator was pre- 
vented by changing the settings in six of these eight 
babies. This was achieved by increasing the venti- 
lator rate in four studies and by changing from a 
reverse to a physiological I:E ratio (1:1 or less) ina 
further two studies. Details are given in Table 2. It 
can be seen that these changes caused trans- 
cutaneous gas readings to remain stable or to 
improve despite the reduction in mean airway 
pressure that occurred in those studies where a 
physiological I:E ratio was used. The remaining two 
babies who showed active expiration against the 
ventilator on their initial settings continued to show 
this pattern through all combinations of ventilator 
settings. In these, the pattern occurred for at least 
25% of the study period. Neither baby developed a 
pneumothorax. 

On eight other occasions the baby’s original 
pattern of interaction was altered to that of active 
expiration against the ventilator during the series of 
ventilator changes. On five occasions this occurred 
as a result of reducing the ventilator rate and on 
three occasions after the use of a reversed I:E ratio. 


Details of these eight events are given in Table 3. 

The TcPo, and Pco; values given in Tables 2 and 3 
for infants displaying active expiration against the 
ventilator indicate that blood gas values were well 
maintained. During active expiration against the 
ventilator, however, and when there was a mixed 
pattern of interaction, TcPo, values showed notice- 
able fluctuation both above and below the baseline, 
which on occasions did not become evident for 
sometime during observation. 

Two infants included in the study subsequently 
developed a pneumothorax: neither were making 
respiratory efforts when studied. A further baby 
actually suffered a pneumothorax during a period of 
monitoring when making synchronised respiratory 
efforts. 


Discussion 


Our results show that in most babies active expira- 
tion against the ventilator can be prevented by 
changing the ventilator setting, either by the use of 
faster ventilator rates (60 breaths per minute) or 
more normal I:E ratios (1:1 or less). This may 
explain the findings in a previous controlled trial 
which showed a decreased risk of air leak associated 
with the use of a ventilator rate of 60 breaths per 
minute compared with 30 breaths per minute.” 
Active expiration against the ventilator is an ex- 
tremely disruptive pattern of interaction, and is 
certainly a marker of poor ventilator adjustment. In 
our studies, it did not seem to be a consistent 
pattern, and was usually accompanied by episodes in 
which the baby and the ventilator intermittently 
synchronised to produce large inflations in a chaotic 
fashion. It seems likely that these excessive and 
rapid fluctuations in lung volume are more danger- 
ous than consistent active expiration against the 
ventilator, where tidal exchange is reduced and the 
transpulmonary pressure change is small. Similar 
fluctuations, but of smaller magnitude, were seen 
during the mixed pattern of interaction. 

In our study, we made no attempts to study every 
baby who developed respiratory distress within the 
first few hours of birth. Our aim was merely to 
investigate the possibility of controlling babies’ 
patterns of interaction with the ventilator. In this 
work we have used Draeger Babylog ventilators 


Table 1 Frequency of observed patterns of interaction on original ventilator settings between ventilator inflations and 


spontaneous respiration 





Pattern Synchrony Apnoea 


Hering-Breuer 


Mixed Total 


Active expiration 
against the ventilator 








Number 30 4 4 


8 5 51 
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(time cycled, pressure limited) throughout. We have 
shown previously that over the range of ventilator 
rates used in the study (20 to 100 breaths per 
minute) that this machine is capable of working 
satisfactorily without appreciable alteration to the 
waveform or performance.* 5 

We feel that Greenough et al have identified an 
important marker for poor ventilator adjustment. 
The risks attached to this pattern of interaction have 
yet to be quantified. We also do not know whether 
the importance of the patterns is influenced by 
maturity, postnatal age, or the extent of lung 
pathology, but consider that the pattern can be 
modified by alteration in ventilator settings, possibly 
avoiding the need for paralysis. 
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Diagnosis and outcome of subcortical cystic 


leucomalacia 


JQTROUNCE AND M I LEVENE 


Neonatal Unit, Department of Child Health, Leicester University Medical School 


SUMMARY Three children who had suffered prolonged hypotension or severe asphyxia and who 
subsequently developed cystic subcortical leucomalacia are reported. This condition fits into the 
spectrum of perinatal ischaemic brain disease but the diagnosis in life has not previously been 
reported. Aetiological factors and neurodevelopmental outcome, which was poor in all cases, are 


discussed. 


The diagnosis of periventricular cysts using real time 
ultrasound is well documented.! We now describe 
three infants witha very different distribution of cyst 
formation affecting the subcortical white matter, 
and discuss its importance. 


Methods 


Regular ultrasound examinations are performed on 
all infants of 1500 g birthweight and below as well as 
more mature infants with clinical neurological 
abnormalities. Scans were performed in coronal and 
parasagittal planes, through the anterior fontanelle 
using an ATL 300i real time scanner, with a 3-5, 5, 
and 7-5 MHz multifrequency transducer. The lateral 
resolution of the 5 MHz and 7-5 MHz crystals are 
1-6 and 0-9 mm respectively. 


Case reports 


Case 1. This girl was born by emergency caesarean 
section after placental abruption at term. Her 
birthweight was 2-9 kg. She was severely asphyxi- 
ated and did not breathe spontaneously until 20 
minutes after birth. Convulsions began on the first 
day of life and were initially well controlled by 
phenobarbitone. On day three there was an episode 
of extreme hypotension (systolic pressure 
32 mm Hg) which responded to dopamine infusion. 
She subsequently developed further severe convul- 
sions, profound hypotonia, and temperature insta- 
bility. Cerebral ultrasound first showed subcortical 
cysts when the child was 6 weeks old (Fig. 1). 
Computed tomography, performed shortly after 


this, showed extensive areas of low attenuation in 
the cerebral parenchyma but no discrete cysts. 
Subsequent development was very abnormal with 
spastic quadriplegia, failure to suck, optic atrophy, 
and microcephaly. She died at the age of 3 months. 
Necropsy showed an atrophic brain particularly 
affecting the frontal lobes. There were multiple 
subcortical cysts (Fig. 2) corresponding in position 
to those seen on the ultrasound scan. In addition 
there was microcystic degeneration of both basal 
ganglia. 


Case 2. This infant was born at 35 weeks’ gestation 
by normal vaginal delivery; there had been meco- 
nium stained liquor and late decelerations on cardio- 
tachograph for several hours before delivery. The 
infant weighed 2-46 kg at birth. Apgar € ‘ores were 3 
at one minute and 7 at five minutes, and he did not 
need intubation at birth. He was subsequently 
ventilated for hyaline membrane disease, which was 
complicated by a pneumothorax. Sodium bicarbon- 
ate was used to correct an early metabolic acidosis. 
Convulsions occurred on the first day of life and 
were controlled by phenobarbitone and phenytoin. 
Postnatally the arterial blood pressure was always 
well maintained (systolic above 50 mm Hg). An 
ultrasound scan at the age of 12 days showed 
resolving intraventricular haemorrhage with mild 
ventricular dilatation. Two small periventricular 
cysts were seen together with generalised increase in 
echoes throughout the brain (Fig. 3(a)). Two weeks 
later extensive cystic degeneration was seen on 
ultrasound scan affecting both periventricular and 
subcortical regions (Fig. 3(b)). He was slow to start 
feeding and remained very irritable. At the time of 


1041 


1042 


Trounce and Levene 





Fig. | 


Coronal ultrasound scan (left) and parasagittal scan (right) showing subcortical cysts in case 1. 


There ts irregular dilatation of lateral and third ventricles (marked with small v and large V respectively) consistent with cerebral atrophy, 





Fig. 2 


Coronal section of the brain of case 1. 


There is a left sided subcortical cyst (arrowed). cerzbral atrophy with 
enlargement of the lateral and third ventricles with basal ganglia degeneration 


writing he is 7 months old, suffers myoclonic 
seizures (controlled by nitrazepam), is still not 
smiling, and shows spastic quadriparesis with micro- 
cephaly. 


Case 3. This patient was born by caesarean section 
after cord prolapse at 28 weeks’ gestation. He 
weighed 1010 g at birth and was initially in good 
condition. He subsequently required ventilation for 
severe hyaline membrane disease, complicated by 
pneumothorax and patent ductus arteriosus. Persis- 
tent and profound hypotension (systolic blood 
pressure below 35 mm Hg) occurred between 18 and 
31 hours of age, requiring plasma and dopamine 
treatment. The blood pressure was subsequently 
well maintained. Early ultrasound scans showed a 
small intraventricular haemorrhage and at the age of 
12 weeks multiple subcortical cysts were first seen 
(Fig. 4). Computed tomogram showed symmetrical 
radiolucent areas confined to the parietal regions 
but no definite cysts were recognised. He has shown 
normal head growth and the occipitofrontal cir- 
cumference currently lies on the 25th centile (weight 
on the 3rd centile). His first social smile was at age 
14 weeks. He is now 16 months old (corrected age 13 
months), is hypotonic, and cannot sit unsupported. 
There is also impairment of fine motor control. He 
shows bilateral hearing loss on free field distraction 
testing, makes few babbling sounds, and uses no 
words with meaning. Although he had a convergent 
strabismus, his visual acuity is good. 


Diagnosis and outcome of subcortical cystic leucomalacia 
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Fig. 3 


(a) Coronal ultrasound scan of case 2 at age 12 days, showing a diffuse increase in echoes and a left sided 


periventricular cyst. (b) Two weeks later there is bilateral periventricular and subcortical cyst formation (arrowed). The 
interhemispheric fissure is widened and the lateral ventricles are minimally enlarged (marked with v). 





Anterior coronal ultrasound scan of case 3 showing 


Fig. 4 
multiple subcortical cysts. 


Discussion 


Subcortical leucomalacia is one variant of neonatal 
hypoxic-ischaemic brain injury. The purpose of this 
report is to draw attention to the diagnosis by real 


time ultrasound, and the poor prognosis associated 
with it. 

Subcortical leucomalacia occurs as a watershed 
injury at the boundary zones between the branches 
of the three major cerebral arteries. As term 
approaches there is regression of meningeal anasto- 
moses between the major cerebral arteries which are 
normally present in the preterm infant.’ As a result 
of this, an important protective mechanism is lost 
and the subcortical region becomes a vulnerable site 
for ischaemic damage. In addition, the sulci deepen 
towards term and the penetrating vessels from the 
meningeal arteries bend acutely at the cortical-white 
matter junction as they pass towards the lateral 
ventricle. This leaves a relatively avascular triangle 
at the base of the sulcus which has been well shown 
by Takashima er al? using post mortem microangio- 
graphic injection techniques. This region is particu- 
larly susceptible to damage as a sequel to decreased 
arterial perfusion. Brann and Myers” have produced 
haemorrhagic necrosis of this area in newborn 
monkeys by experimental partial asphyxia. As a 
result of these two important changes in the cerebral 
circulation with increasing maturity, subcortical 
leucomalacia is much more likely to occur in term 
infants. The two mature infants reported here both 
suffered severe perinatal asphyxia, and one also had 
a period of severe postnatal hypotension. The third 
child reported, born at 28 weeks’ gestation, suffered 
a period of profound and prolonged hypotension. 
We cannot explain why he showed this pattern of 
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injury rather than the more common distribution of 
periventricular cysts which is characteristically seen 
in the preterm infant. 

In addition to subcortical leucomalacia, infant 1 
showed evidence of extensive cortical atrophy and 
basal ganglia degeneration. The second case also 
showed periventricular cysts. The poor prognosis in 
these children is therefore not surprising and may 
account for the different pattern of neurodevelop- 
mental abnormalities seen in the third infant in 
whom no other abnormality was seen. The import- 
ance of subcortical cysts should not, however, be 
underestimated, as they provide a marker of severe 
brain insult, the aetiology of which seems to be 
intrapartum asphyxia or postnatal hypotension, or 
both. 

Our experience with these three children suggests 
that subcortical cyst formation correlates with a poor 
neurodevelopmental outcome. At the time of her 
death, when aged 3 months, the first infant showed 
such severe cerebral damage that temperature 
control was impaired. The second child also shows 
serious sequaelae with myoclonic seizures, spastic 
quadriparesis, and microcephaly at the age of 7 
months. Although the third child also shows 
delay in all aspects of development, his course has 
varied from that of the other two. At no time has he 
suffered convulsions and he now shows normal head 
growth and hypotonia rather than spasticity. This, 
perhaps, reflects the considerable difference in the 
response of the preterm brain to an insult when 
compared with its more mature counterpart. 

Slovis reported a variety of parenchymal abnor- 
malities seen on cranial ultrasound after perinatal 
hypoxic ischaemic insult.° He describes one infant of 
32 weeks’ gestation with multiple cystic encephalo- 
malacia. This is a non-specific term for large 
cavitated lesions of the cerebrum which may result 
from various insults apart from asphyxia, such as 
meningoencephalitis or twin-twin transfusion. ’ 
Babcock and Ball also reported this ultrasound 
abnormality in three of 18 asphyxiated term neo- 
nates." These reports, however, only emphasise the 
capacity of real time ultrasound to detect cystic 
changes within the cerebral parenchyma, rather 
than the aetiology of the cystic lesion. Ultrasound is 
now recognised as the best imaging technique for 
identifying periventricular cysts' and it seems that 
other patterns of cyst formation may be equally well 


diagnosed. On computed tomography areas of 
hypodensity may be seen in the first two weeks after 
hypoxic-ischaemic insult and seem to be important 
prognostic pointers—90% of asphyxiated term 
infants with this finding were abnormal at 18 
months.” Several workers have commented on the 
failure of computed tomography to show cystic 
changes that have been seen on a real-time ultra- 
sound. 8 !° In this study the presence of cystic 
lesions was not detected by computed tomography. 

In conclusion, subcortical leucomalacia is an 
important variant of cerebral hypoxic-ischaemic 
injury, more commonly seen in the term infant, but 
which we also describe in one preterm neonate, and 
which is readily diagnosed by real time ultrasound. 
The prognosis seems to be very poor. 


The authors thank Dr K Simpson, for permission to report clinical 
details of Case 2 and Dr Helen Grindulis, Senior Clinical Medical 
Officer, for performing detailed neurodevelopmental assessment 
on case 3. 

Dr Trounce is supported by the Spastics Society. 
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Recurrence risk after first febrile seizure and effect of 
short term diazepam prophylaxis 


F URSIN KNUDSEN 


Department of Paediatrics, Glostrup University Hospital, Denmark 


SUMMARY In a prospective randomised study, 289 children admitted consecutively to hospital 
with their first febrile seizure were allocated, by date of admission, to short term diazepam 
prophylaxis (n=152) or to no prophylaxis (n=137) and followed for 18 months. In untreated 
children, five major risk factors for recurrent febrile convulsions were identified: age 15 months 
or less at the time of the first febrile seizure, epilepsy in first degree relatives, febrile convulsions 
in first degree relatives, a first complex febrile seizure, and day nursery care. The 18 month 
recurrence rate was 80 to 100% if three to five risk factors were present, 50% if two factors were 
identified, 25% where one factor was found, and 12% if there were no predictors. During 
prophylaxis the recurrence rate was uniformly low (mean 12%) in all risk groups. In high (three 
or more factors) and intermediate (two factors) risk children prophylaxis provided effective 
seizure control and reduced the recurrence rate from 80%, or more, to 12% and 50% to 12%, 
respectively. In children with one risk factor 50% of all recurrences were prevented (25% to 


12%). Prophylaxis was ineffective in very low risk children (12% to 12%). 


In recent studies various risk factors for recurrent 
febrile convulsions have been identified.’ * There is, 
however, little available evidence on the interaction 
of these risk factors and on their influence on the 
recurrence risk with or without prophylaxis. 

In a prospective randomised study we investigated 
the efficacy of short term diazepam prophylaxis 
in 289 children referred consecutively to hospital 
with their first febrile seizure. The results from this 
study have already been reported.” ° We have now 
identified major risk factors for recurrent febrile 
seizures in these 289 children, stratified the children 
according to the risk of a recurrence, and analysed 
the efficacy of prophylaxis in high, intermediate, 
and low risk children given either short term 
diazepam prophylaxis at times of fever for 18 
months or no prophylaxis. Pharmacokinetic and 
clinical data on short term diazepam prophylaxis 
have also been reported elsewhere.’ * 


Material and methods 


Among 326 children referred consecutively to hos- 
pital during the period 1 June 1978 to 1 June 1980 
with their first simple or complex febrile seizure, 289 
were included in the study as they lived in our 
referral area of Copenhagen. Exclusion criteria 


were purulent meningitis, chronic cerebral disease, 
or a history of non-febrile seizures. Subject to their 
parents’ informed consent the children were allo- 
cated by date of admission either to short term 
diazepam prophylaxis (even dates) for 18 months, 
that is rectal diazepam in solution (Apozepam, 
Apothekernes Laboratorium for Specialpreparater, 
Norway) 5 mg (3 years, or less) to 7-5 mg (3 or more 
years) at time of illness (when the temperature was 
38-5°C or more) or to the control group (odd dates) 
given no prophylaxis and only rectal diazepam in 
case of further fits. In the prophylaxis group all 
parents were told to administer diazepam rectally 
whenever the child had a temperature of 38-5°C or 
more, and to repeat the treatment every 12 hours 
until the temperature fell below 38-5°C. After 
finishing the present study we have changed our 
routine prophylaxis slightly. To avoid unnecessary 
sedation due to accumulation of diazepam a maxi- 
mum of four consecutive doses are given per illness. 

The patients were seen in the outpatient clinic, 3, 
6, 12, and 18 months after the first febrile seizure, 
and an electroencephalograph was obtained one 
month after the first febrile seizure. The total follow 
up period, with cut off at 18 months, was 2406 
months in the prophylaxis group and 2093 months in 
the control group. A total of 29 children (10%) were 
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followed for 0 to 3 months, 19 (6%) for 3 to 11 
months, 45 (16%) for 12 to 17 months and 196 
(68%) for 18 months or more. 

The variables analysed simultaneously by Cox's 
multivariate step-wise regression analysis’ were: 
sex; age at the first febrile seizure; febrile convul- 
sions in parents or siblings; epilepsy in parents or 
siblings; type of first febrile seizure, that is simple or 
complex (15 minutes or more, and/or focal and/or 
multiple, two or more fits per 24 hours); child care 
(home, day care, day nursery); and psychomotor 
development (normal, slightly retarded). The esti- 
mated recurrence rates were corrected for the 
varying follow up periods, that is to the values had 
all patients been followed throughout the 18 months’ 
period. Only the first recurrence was taken into 
account in Cox’s analysis. 

The prophylaxis and control groups were strati- 
fied according to the number of risk factors identified 
in the individual child (0-5 items) into six groups, 
two low risk groups (none or one factor), an 
intermediate group (two factors), and three high 
risk groups (three, four, or five factors) (Table 1). 
Risk group 0 included children aged more than 15 
months with simple febrile seizures without a family 
history of epilepsy or febrile convulsions, and cared 
for at home. Children in risk group 5 comprised all 


five factors: young age (15 months or less), a 
complex first febrile seizure, a positive family 
history of both epilepsy and febrile seizures, and day 
nursery care. 


Results 


Clinical data. The prophylaxis group (n=152) con- 
sisted of 78 boys and 74 girls. A total of 140 (93%) 
had had a short lasting (less than 15 minutes) and 12 
(7%) a long lasting (15 minutes or more) seizure. 
Some 130 (86%) had had a simple and 22 (14%) a 
complex first febrile seizure. A total of 60 (40%) 
children were aged less than 15 months and 92 
(60%) 15 months or more. 

The control group (n=137) (Table 1) comprised 
80 boys and 57 girls of whom 131 (96%) had had 
convulsions of short duration and 6 (4%) of long 
duration. Altogether 112 (82%) had had a simple 
and 25 (18%) a complex first seizure. No significant 
differences between the two groups were found in 
respect of sex, age, type and duration of convul- 
sions, and family history of epilepsy and febrile 
convulsions. 

The number of children with recurrences versus 
the total number of children in the stratified 
prophylaxis and control groups are given in Table 2. 








Table 1 Recurrence rate in relation to identified risk factors in children given no prophylaxis 
Risk factor Risk No of Recurrence rate (% (SD))* Pr 
score patients eS SS 
6 months 12 months 18 months 

>15 month 0 81 15 (4) 18 (5) 23 (5) 

Epilepsy in the family: Yes l 8 59 (17) 59 (17) 59 (17) <0-01 
No 0 129 20 (4) 30 (4) 36 (5) 

Febrile convulsions in the family: Yes l 34 40 (9) 52 (9) ls 59 (9) =0-01 
No 0 103 12 (4) 27 (5) 30 (5) 

Type of first febrile convulsions: Complex | 25 39 (10) 51 (10) 55 (10) <(-05 
Simple 0 112 20 (4) 28 (5) 33 (5) : 

Care: Day nursery l 46 37 (7) 40 (7) 45 (8) =0-05 
Home/day care 0 91 21 (6) 30 (5) 37 (9) j 





*P values and SD are derived from log rank test and Cox's analysis. 


Table 2 
according to the number of risk factors identified 


Number of children with seizure recurrence within 18 months v the total number of children, stratified 





No of risk factors 





0 





Control group 


Children with recurrences (n=46) 4 (11%) 
Total no of children (n=137) 35 
Prophylaxis group 
Children with recurrences (n=19) 4 (9%) 
Total no of children (n=152) 46 

81 (28%) 


Total no of children (n=289) 


l 2 3 4-5 

14 (26%) 16 (46%) 9 (82%) 3 (100%) 
53 35 11 3 

11 (17%) 3 (10%) 1 (13%) 0 

66 3] 8 l 

118 (40%) 66 (24%) 19 (7%) 4 (1%) 


Recurrence risk after first febrile seizure and effect of short term diazepam prophylaxis 


The age distribution did not differ significantly in 
the major risk groups (P=0-1). 


Risk factors in untreated children. Five major risk 
factors for subsequent febrile convulsions could be 
identified (Table 1). Early age at the time of the first 
febrile seizure was the variable most highly associ- 
ated with recurrences. The age dependent risk was 
identified in many models, but was most noticeable 
by an age division at 15 months at the onset of the 
initial seizure. 

In a model excluding the influence of the child’s 
age, multivariate regression analysis identified four 
additional factors (Table 1), which per se signifi- 
cantly contributed to the recurrence risk: a history of 
epilepsy in first degree relatives, a history of febrile 
convulsions in first degree relatives, a first complex 
febrile seizure, and nursery care. Sex (P=0-2) and 
psychomotor development (P=0-2) did not signifi- 
cantly contribute to the recurrence risk. 


Risk factors during prophylaxis. Prophylaxis elimin- 
ated all risk factors, except a first complex febrile 
seizure. Children with complex febrile seizure re- 
ceiving diazepam at times of fever carried a high 18 
months recurrence risk compared with children with 
simple febrile seizures (55% v 27%, P<0-05).° 


Assessment of recurrence risk. In the untreated 
group, high (three or more factors), intermediate 
(two factors), and low risk children (none or one 
factor) could be identified. The 18 month recurrence 
rate was 80 to 100% if three to five risk factors were 








SRFs 
100 4 RFs 
Highnsk 
3RFs 
RF = risk factor 
se ; 
s ORFs i 
0 50 
Q 
=- 
8 
3 1RF 
x Low risk 
// ORF 
6 12 18 
Months after first febrile seizure 2 
Fig. 1 Risk factors and recurrence risk without 
prophylaxis. 


Without prophylaxis low risk (0-1 risk factor), intermediate risk (2 risk 
factors), and high risk children (23 risk factors) could be identified. The 
recurrence rate is 12% in very low risk and 80 to 100% in high risk children 
after 18 months follow up. 


1047 


identified, 50% if two factors were present, 25% for 
one factor, and 12% in children without any risk 
factors (Fig. 1). 

During prophylaxis the recurrence rate was uni- 
formly low (mean 12%) in all risk groups (Fig. 2). 

The reduction in the recurrence risk associated 
with prophylaxis (Figs. 1 and 2) was strongly 
influenced by the number of predictors. In high and 
intermediate risk children, prophylaxis afforded 
effective seizure control and reduced the recurrence 
rate from 80% or more to 12% and from 50% to 
12%, respectively. In low risk children, comprising 
40%, 50% of all the recurrences were prevented 
(25% to 12%), whereas very low risk children (28% 
of the study group) did not respond to prophylaxis 
(12% to 12%). 

The predictive value of the best positive or 
negative answer to the question of whether an 
individual child would have another febrile seizure 
within 18 months is given in Table 3. 








x 

% 50 

: 

5 

a 1RF 

oa 2-3RFs 
ORF Low risk 
4-5RFs 






6 12 18 
Months after first febrile seizure 
Fig. 2 Risk factors and recurrence risk during 
prophylaxis. 


Prophylaxis with diazepam at times of fever eliminated the risk factors, except 
a first complex febrile convulsion (not shown). The recurrence rate is 
uniformly low. Prophylaxis is ineffective in very low risk children. 


Table 3 Predictive value of the 18 months’ recurrence risk 
assessment in the untreated child, who has experienced 
a first febrile seizure 








No of Actual outcome Predicted outcome Prediction 

risk recurrence (“o) recurrence, vesino correct in 

factors best guess % of cases 
Yes No 

0 10 90) no 90 

l 25 75 no 75 

2 50 50 yes/no 50) 

3 RO 20) yes 8O 

4 

i 100 0 yes 100 
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Discussion 


The study indicates that at least five factors influence 
the seizure recurrence rate. Furthermore, the number 
of predictors identified in each child seems to be 
useful in identifying those who are likely to have 
further febrile seizures. It seems that each risk 
factor, whether genetic or environmental, contributes 
to the recurrence risk in a cumulative way; the more 
items identified the higher the recurrence rate. 

In an effort to estimate the recurrence risk more 
accurately, a prognostic index based on a six point 
scale was established. For practical purposes weak 
and strong predictors were assigned equal predictive 
power. In terms of risk groups, the risk assessment 
seemed to be reliable and a fairly good correlation 
between predicted and actual outcome was ob- 
tained. Thus, populations at low, intermediate, 
and high risk of future febrile seizures could readily 
be identified by means of the proposed scoring 
system. There is no reason, however. to suggest that 
the occurrence of recurrent febrile convulsions 
could be accurately predicted in an individual child. 
The prediction seemed especially inaccurate in 
children belonging to the intermediate group. 
Moreover, genetic!™!? and probably socioeconomic 
factors may influence the type, number, interplay, 
and power of the predictors, and the items used to 
assess the recurrence risk in our study may not be 
appropriate for all geographical locations. Biased 
reporting of the family history and the type of 
convulsion may further reduce the predictive value. 

Most studies, including ours, agree that early age 
at the time of the first febrile seizure is the most 
powerful predictor for subsequent febrile con- 
vulsions.'4 10 In the perinatal collaborative study 
only two risk factors were identified—early age 
at the time of initial seizure and a history of 
epilepsy in the near family, whereas a complex first 
febrile seizure and sex were not related to the 
recurrence rate.* © Van den Berg did not find any 
other characteristics of the initial seizure related to 
recurrence rate.” Wallace found that an initial 
complex seizure, a family history of epilepsy, and 
social class were significantly associated with high 
recurrence rate. '* The selection of sex as a risk 
factor’? '* may be related to a stratification bias and 
could not be confirmed in the collaborative or the 
present study. 

Our recent study indicated that short term diaze- 
pam prophylaxis reduced the 18 month recurrence 
rate from 39% to 12% and thus prevented two thirds 
of all further febrile fits.° Stratification showed a 
remarkably wide range of recurrence rates in 
untreated children, a uniformly low recurrence rate 
in response to diazepam prophylaxis at times of 


fever, and an appreciable difference in the efficacy 
of prophylaxis, in terms of risk reduction. 

The National Institutes of Health consensus 
recommended that long term prophylaxis by pheno- 
barbitone or valproic acid should be reserved for 
high risk children, that is a small group with a high 
risk of developing epilepsy." By giving a few doses 
of diazepam per year, however (an average of 
five in the Copenhagen area), effective seizure 
control and emotional stability in the family can be 
obtained® without the many risks associated with 
long term prophylaxis.'*'* No serious side effects 
were observed from diazepam prophylaxis. In the 
prophylaxis group, the parents described mild, 
transient side effects in 65%: sedation (36%), 
euphoria (15%), ataxia (8%), aggressiveness (2%). 
One child (0-6%) had a dental fracture probably 
related to ataxia.° The parents managed the treat- 
ment surprisingly well, and compliance problems 
were minimal, provided that careful instruction 
concerning administration procedures and side 
effects were given. Only 4% of the children in the 
prophylaxis group had a recurrent febrile seizure 
despite alleged adequate prophylaxis. In only 4% of 
children allocated to prophylaxis a recurrence of 
febrile convulsions occurred because administration 
of diazepam was deliberately omitted by the 
parents. 

The present study shows that the main etfect of 
diazepam prophylaxis at times of fever is to provide 
effective seizure control in high and intermediate 
risk children, but that it is ineffective in the lowest 
risk group, comprising almost one third of the 
children. Our findings favour a selective prophylaxis 
policy," "° and the candidates for prophylaxis may 
be identified by means of the risk assessment model, 
based on factors readily obtainable in most children. 
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Medical Research Council leukaemia trial, 
UKALL Vil 


A report to the Council by the Working Party on Leukaemia in 
Childhood* 


THE MEDICAL RESEARCH COUNCIL'S WORKING PARTY ON LEUKAEMIA IN CHILDHOOD 


SUMMARY Eighty two eligible children with ‘standard risk’ lymphoblastic leukaemia were 
entered into the Medical Research Council UKALL VII trial. Three failed to remit. With a 
minimum follow up time of four years, actuarial relapse free survival for the remainder was 65%; 
a significant improvement over the two preceding ‘standard risk’ trials at the same stage. Only 
one of five treatment variables possibly affected relapse free survival; this being whether 
methotrexate was given orally or parenterally during remission maintenance treatment. Twenty 
seven of 36 patients (75%) who were given intramuscular methotrexate remain alive and in their 
first remission compared with 23 of 41 (56%) given the drug orally. Although statistically 
significant differences in small trials should be interpreted with caution, this finding raises the 


possibility that.orally administered methotrexate is not completely absorbed. 


The Medical Research Council UKALL VII trial for 
‘standard risk’ childhood lymphoblastic leukaemia 
ran for 12 months to March 1980. It contained five 
randomised variables designed to answer questions 
about early treatment, the amount of central ner- 
vous system therapy needed, the role, if any, of 
prophylactic testicular irradiation, and whether 
parenteral methotrexate proved more effective than 
the oral drug in remission maintenance treatment. 
This report reviews the results and the tentative 
conclusions that may be drawn. 


Patients and methods 


The UKALL VII trial was open to all participating 
centres in the UK wishing to enter children with 
‘standard risk’ lymphoblastic leukaemia. This was 
defined as lymphoblastic leukaemia in a patient 
under 14 years old with a diagnostic white cell count 


of less than 20x10°/A. Negros and children with B 
cell leukaemia or T cell leukaemia were excluded. 
Recruitment took place during the 12 months to 
March 1980. Treatment consisted of the drugs, 
doses, and routes indicated in Fig. 1, in which the 
randomised treatments are also indicated. Specifi- 
cally, these were: (a) asparaginase during induction 
as either four doses in eight days or eight doses in 
four weeks, (b) cranial irradiation either as 1800 
cGy in nine fractions or 2400 cGy in 12 fractions, (c) 
the giving of prophylactic testicular radiotherapy 
(1800 cGy) or not, (d) the giving of extra doses of 
intrathecal methotrexate at six weekly intervals 
during the first year of maintenance treatment or 
not, and (e) maintenance systemic methotrexate 
given either orally or intramuscularly. All rando- 
misations were independent of each other. Treat- 
ment time for all patients was two years. 

Actuarial survival curves and significance levels 
were calculated in the usual way. 


* Membership of the working party: R M Hardisty (Chairman), H E M Kay (Secretary), C C Bailey, P Barbor, N D Barnes, A W Craft, 
J M Chesselis, S I Dempsey, O B Eden, P M Emerson, D I K Evans, J J Fennelly, D A G Galton, N M Harker, F G H Hill, D N Lawson, 
J S Lilleyman, T J McElwain, J R Mann, J Martin, P H Morris-Jones, M G Mott, J Peto, M Radford, M R Sandland, E N Thompson, 
M L N Willoughby. 

Authors of report: J S Lilleyman (Sheffield Children’s Hospital), S Richards (Clinical Trials Service Unit, Oxford), and A Rankin 
(Leukaemia Trials Office, London). 
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or allocated variables. 
12 week cycle 


DATE 
Ist day of each 
week 


Fig. 1 UKALL VIL 
VCR= vincristine; ASN’ASE=L asparaginase; MTX = methotrexate; MP= mercaptopurine: R/T= radiotherapy; BM=bone marrow review: time scale in weeks: 
treatment time: 2 years. 


Results treatments are shown in Table 1. Overall relapse 
free survival is shown in Fig. 2, where it can be seen 

Eighty seven patients were entered before the trial that the median had not been reached at the time of 

closed; five were excluded from analysis because analysis (Autumn 1984). 

they subsequently proved to be ineligible. Three 

failed to remit, and the effect of treatment differ- 

ences on relapse free survival is confined to the 

remaining 79—42 boys and 37 girls. One was not Table 1 UKALL VII: Randomised variables 

given systemic methotrexate at all during remission 





Variable Allocated Received 
maintenance treatment because of an early 4“ E T3 n 
hypersensitivity reaction, and one was changed toa Asparaginase 4 doses 4) 38 

. . X ISES 39 
totally different methotrexate maintenance schedule DARSE IER = e is 
eee : : , ` CNS irradiation 9 fractions 40) 41 
after remission induction following transfer to 12 fractions 39 38 
another clinical unit. In addition, a few patients E*tra intrathecal p 
f methotrexate: Given 36 34 
allocated to one treatment received the other at the Not given 43 43 
overriding discretion of the physician in charge (this Methotrexate Intramuscular au 36 
. + . thotrexate i a" 
was true in a few cases for all variables) so an ona. a 
analysis was carried out for each on the basis of both radiotherapy: Given 22 23 
3 Not given 2i 20 


(1) treatment allocated and (2) treatment actually 
given. The numbers deviating from their allocated CNS=central nervous system. 
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Relapse free survival (°/s) 
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ee 


Follow up {years ) 


Fig. 2 Relapse free survival in UKALL VII for all 
patients (n=79). 

Fifty of 79 continus in remission at time of analysis. Minimum follow up time: 
4 years. 


Effect of differing treatment schedules. 


No apparent difference in the relapse rate in the 
children who were allocated to receive or did receive 
four as opposed to eight doses of asparaginase was 
observed (see Table 2), and similarly no conclusion 
can be drawn from the differing cranial radio- 
therapy schedules and extra intrathecal methotre- 
xate given in terms of their effect on central nervous 
system relapse—there were only six such relapses 
overall (see Table 2). One of the six patients had 
1800 cGy and extra methotrexate, one had 2400 cGy 
and extra methotrexate, two had 1800 cGy and no 
extra methotrexate, and two had 2400 cGy and no 
extra methotrexate. Four testicular relapses (two 
isolated relapses, two combined with marrow 
relapse) occurred in the 19 boys who were not given 
testicular radiotherapy compared with none in the 
23 who had it (see Table 2), but there was no 


seeming difference in relapse free survival between 
the two groups. The possible effect of testicular 
radiotherapy will be further examined with larger 
numbers in conjunction with the results of URALL 
VI (for poor prognosis disease) which also contained 
the same randomisation. 

The only variable treatment that showed a statisti- 
cally significant difference in relapse free survival 
for the two groups it generated was the actual 
(as opposed to allocated) receipt of oral versus 
intramuscular maintenance phase methotrexate 
(P<0-05). This difference is shown in Fig. 3. The: 
significance is lost if treatment allocated (rather than 
received) is considered (P=0-11), probably because 
three of the four patients who should have received. 
intramuscular methotrexate subsequently relapsed. 

The significance is also reduced if the giving or not 
of extra intrathecal methotrexate is taken into 


Relapse free survival (%} 





Follow up (years) 


Fig. 3 Relapse free survival for UKALL VII. 


A=intramuscular maintenance methotrexate. 
N=36, relapses=5, deaths in remission=4. 
Boral maintenance methotrexate. 
N=41, relapses=17, deaths in remission=1. 
Difference: P<0-05 (Logrank). 


Table 2 UKALL VII: incidence of relapse by site according to treatment received 


Total patients 
analysed 

Asparaginase: 4 doses 38 
8 doses 4] 
Cranial irradiation: 9 fractions 41 
12 fractions 38 
Testicular radiotherapy: given 23 
not given 19 
Orai maintenance methotrexate 4} 
Intramuscular mamtenance methotrexate 36 
Extra intrathecal methotrexate Z 
No extra intrathecal methotrexate AA 


CNS=central nervous system. 


Marrow relapses isolated krolated 
CNS relapses testicular relapses 

7 (2 with CNS) 0 2 

13 (2 with CNS) 2 0 
(2 with testis) 

8 (2 with CNS) 1 1 
(1 with testis) 

12 (2 with CNS) 1 i 
{1 with testis) 

6 {1 with CNS) 0 9 

4 {2 with teatis) 0 2 

14 G with CNS) 1 2 
(2 with testis) 

4 (1 with CNS) 1 Q 

7 (1 with CNS) 1 2 
(1 with testis) 

-11 (3 with CNS) 1 0 
(1 with testis) 
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Table 3 UKALL VII: Relapses and deaths in remission according to route of maintenance phase methotrexate and 
whether or not extra intrathecal (IT) methotrexate was given 
Extra IT methotrexate Intramuscular maintenance methotrexate Oral maintenance methotrexate 

Relapses DR CCR Relapses DR CCR 

Given 2(1 CNS) | 15(83% ) 7(1 CNS) l &(50% ) 
Not given 3(1 CNS) 3 12(67%) 10(2 CNS) () 15(60% ) 
DR=died in remission; CCR=continued complete remission; CNS=central nervous system. 


account (P=0-05). The reason for this is not that 
fewer relapses occurred in the oral methotrexate 
group who were given extra intrathecal injections 
(seven of 16) compared with those who were not (10 
of 25), but is more likely to be due to the occurrence 
of three deaths in remission in the intramuscular 
group, who did not receive extra intrathecal treat- 
ment, compared with one in the intramuscular 
group who did (see Table 3). 

Five patients died in remission (6-3%), and there 
was a Suggestion of an excess in the intramuscular 
methotrexate group (4:1, intramuscular:oral see 
Table 3). Four of these five remission deaths were 
infective; two were due to interstitial pneumonitis of 
undetermined cause (both patients received intra- 
muscular methotrexate but not extra intrathecal), 
two to Gram negative septicaemia during a period of 
neutropenia (One intramuscular with extra intra- 
thecal, one oral with no extra intrathecal), and one 
was recorded as due to encephalopathy (intramuscu- 
lar with no extra intrathecal). Six other patients 
suffered severe non-fatal infections; three receiving 
oral/no extra intrathecal, and one each in the 
other three groups (intramuscular/extra intrathecal, 
intramuscular/no extra intrathecal, oral/extra in- 
trathecal). 


Discussion 


This was a small multicentre trial which was not 
popular with the participants. It is ironic that the 
main reason for its lack of popularity—the inclusion 
of a five day course of intramuscular methotrexate 
every month as a randomised variable—produced 
the only apparently significant result that children 
having the drug this way had an improved relapse 
free survival over those who took it by mouth. 
Such a conclusion must be viewed with extreme 
caution, however. Differences of this nature arising 
in small trials are almost certainly inflated by 
chance, and bias may also have been introduced into 
the analysis as it was carried out on treatment given 


rather than treatment allocated. Two children did 
not receive methotrexate according to the protocol 
at all. Additionally, four who were randomised to 
receive the intramuscular drug did not, at the 
arbitrary preference of the local physician in charge. 
While there may have been some sound clinical 
reason for these four patients deviating from their 
allocated treatment, none is evident from the trial 
records. They received methotrexate orally and are 
included in the oral group in Table 2. Three of the 
four have relapsed, and if they are analysed in their 
‘proper place, the significance is lost. The signifi- 
cance is also weakened if the receipt (or not) of 
extra intrathecal methotrexate is taken into account; 
the reason for which does not seem to be the 
intrathecal drug acting as an alternative parenteral 
route, but rather the distribution of deaths in 
remission, where more occurred in the group that 
did not have extra intrathecal injections. 

The effect of testicular radiotherapy in the 23 
(55%) boys who received it was not apparent in 
terms of relapse free survival, but the only four 
testicular relapses occurred in the unirradiated 
group. The obvious suggestion that irradiation 
arrests gonadal infiltration without affecting remis- 
sion duration will be considered further in a separate 
analysis including patients from UKALL VI (for 
poor prognosis disease), where testicular radio- 
therapy was also included as a randomisation. 

None of the other treatment variables had any 
discernible effect on morbidity or relapse rate. The 
development, in six cases, of meningeal disease was 
not associated with one particular radiotherapy 
regimen or the administration or not of extra 
intrathecal methotrexate. Asparaginase dosage and 
frequency did not seem to make any difference to 
either toxicity or subsequent relapse rate. 

Perhaps the most important result is that, for the 
trial as a whole, with a 65% relapse free survival rate 
at four years, a significant improvement over 
previous MRC trials for standard risk lymphoblastic 
leukaemia, UKALL II’ and UKALL V (report in 
preparation) is evident. The reason for this is not 
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clear; it may be related to small numbers or 
represent a secular trend. It is at least equally likely, 
however, that the improvement is treatment related. 
If so, it is almost certainly due to more effective 
maintenance treatment, as all three studies had 
similar remission inducation schedules. 

Variation in the absorption and metabolism 
of orally administered methotrexate,’ and 
mercaptopurine’ > has been suggested, and com- 
pliance has been questioned in the case of 
prednisolone. As maintenance treatment mostly 
relies on oral therapy for its effect, it is likely that 
such matters are important. By titrating oral doses 
to biological toxicity, as in the recently closed 
UKALL VIII trial, these problems can probably be 
overcome, to some extent, and early results indeed 
suggest that UKALL VII will show a further 
improvement in relapse free survival for the stan- 
dard risk disease (report in preparation). Nonethe- 
less, variability in the pharmacokinetics of orally 
administered drugs may account for some relapses, 
and the questions raised here by UKALL VII are 
still clinically relevant. 
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Apnoea monitors compared with weighing scales for 
siblings after cot death 
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SUMMARY A randomised control trial was carried out on support measures given to parents with 
a subsequent child after previously suffering a cot death. Apnoea monitors were used in one 
group and weighing scales in the other. General support measures given to both groups included 
the keeping of symptom charts and weekly visits by health visitors. Many alarms occurred which 
were presumed to be false. Eleven per cent fewer symptoms were reported by parents of children 
on monitors than parents of children being weighed daily. Both systems were acceptable and gave 
parents confidence. Sixty per cent of parents were reluctant to give up using the monitor 
compared with 26% of parents using scales. Virtually all parents commented on the great value of 


the weekly home visit of the health visitor and the symptom diary. 


Most parents who have had a cot death will have 
another child within two or three years, and when 
they do so the unexpected death of their earlier child 
is never far from their consciousness. Apnoea 
monitoring of siblings has been taken up in the 
USA! and this country? but the relevance of apnoea 
to cot death is still under consideration.* The 
situation is more complicated than many realise. No 
available apnoea monitor suitable for home use ts 
ideal,’ * and infants have died while being 
monitored.” The increased risk of cot death in a 
subsequent sibling is only in the order of x4,°° and 
consequently an effective study to show that any 
method prevents cot death would require a mini- 
mum study population of 4000 children. Paediatri- 
clans are under pressure, however, to provide 
parents with help, and so feasible alternatives to 
apnoea monitoring are being sought. 

There is epidemiological evidence that some cot 
death infants are below expected weight,’ '” and 
show evidence of recent growth retardation at 
necropsy,'! '* so a close record of weight could be 
useful in detecting infants at risk. It was therefore 
decided to carry out a pilot study to answer the 
following questions: 

(1) Would a controlled study of siblings of cot 
death victims be practical? 

(2) What are the problems and consequences of 
using the apparently most suitable apnoea moni- 
tors? 


(3) What are the problems and consequences of 
using scales? 

(4) What can we learn about general support to 
the families? 


Material and methods 


After consultation with parent groups, cot death 
parents associated with the Foundation for the 
Study of Infant Deaths (FSID) were invited through 
the FSID newsletter to participate in a randomised 
controlled study using apnoea monitors or weighing 
scales with their subsequent babies. The apnoea 
monitor selected was the Graseby MR10!° because 
it is compact, battery operated, and portable. Seca 
scales (Seca, Birmingham) were chosen for their size 
and stability, and specially devised weight charts 
were used.'* Overall clinical responsibility for in- 
fants remained with the general practitioner, health 
visitor, and local paediatrician. 

An initial study of the use of the forms was carried 
out in Chelmsford with 10 families. The procedure 
in the definitive study was as follows. Parents who 
volunteered for the trial from any part of England 
and Wales were approached in order of application 
by the project coordinator (DB later AJW) together 
with the family’s health visitor. It was explained that 
the apnoea monitor only monitors breathing move- 
ments, can give false alarms, and does not necess- 
arily prevent death, but that many parents find 
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them reassuring. It was also explained that studies 
have suggested some babies have substandard 
weight change before death. Parents were also 
warned that weight gains fluctuate but they would 
be using a new weight chart designed to detect 
abnormal weight gain over a shorter period of time 
than has previously been attempted. With one 
exception, parents who were approached agreed to 
enrol, and the envelope containing the random 
allocation was opened in the presence of the parents 
and the equipment made available. The general prac- 
titioner was asked to nominate a local paediatrician 
who was contacted by JLE. The mother started to 
use the apnoea monitor or scales in the maternity 
hospital during the postnatal period. Parents 
completed a daily record about their baby on a ‘tick 
chart’, which listed 28 symptoms, and also a log of ill 
health in the family and any disturbances to the 
baby’s daily routine. 

The health visitor visited the family once a week. 
She checked the daily record, discussing it with the 
mother, and completed a weekly report on the 
health of the baby and family noting any problems. 
All parents using apnoea monitors received training 
in resuscitation, and were given a local telephone 
number for emergencies, for example paediatric 
department, GP, or emergency services. Parents 
were advised that if the alarm sounded they should 
first observe the baby. If respirations were absent 
they should stimulate the baby by touch, by picking 
the child up, and in the last resort by mouth-to-nose 
and mouth resuscitation. If the child was breathing, 
they should check the sensor pad, connections, and 
battery. They also recorded each time the alarm 
sounded and the action taken. Parents with 
weighing scales were asked to weigh their naked 
baby at the same time each day and before a feed. 
The weights were plotted on to the weight chart by 
the health visitor each week. Parents were encour- 
aged to seek their health visitor’s or local doctor’s 
advice on any problems. The surveillance period 
covered a minimum of six months, or one month 
beyond the age at which the previous child had died. 

On completion of the trial, a questionnaire was 
sent, from a department independent or the coordi- 
nator, to the parents, health visitors, and general 
practitioners. This evaluated their experience with 
the equipment and symptom charts, the effect the 
trial had had on their relationships with others 
involved with care of the child, and whether the 
scheme should continue. 


Results 


Acceptance. Two sets of parents withdrew im- 
mediately when allocated weighing scales and were 


excluded from the study. One hundred were 
admitted—50 were allocated monitors and 50 
weighing scales. One infant on a monitor was 
withdrawn by the parents at 10 weeks, and six others 
gave up using the monitor after 22 weeks. One 
family gave up using weighing scales at 19 weeks, 
and seven after 21 weeks. 


Comparison of groups. The two groups were com- 
parable in the following respects: mother’s age, 
number of previous pregnancies, age of previous cot 
death, infant’s sex, birthweight, and gestational age; 
one family in each group had had two previous cot 
deaths. The health visitors visited both groups on 
average once a week. The number of visits to 
paediatricians was similar in both groups; seven 
children on monitors and eight of the weighed 
infants were referred for problems related to alarms 
or weight. Eleven children on monitors and 12 on 
scales were admitted to hospital during the survey. 


Symptoms. Large numbers of symptoms were re- 
ported consistently in some children in both groups. 
On average, 11% fewer symptoms were reported for 
infants on monitors than for those on scales. Further 
analysis shows that the difference is primarily due to 
a tendency to report fewer upper respiratory tract 
symptoms in relation to lower respiratory tract 
symptoms in the monitored group, P<0-001. Gastric 
symptoms (including colic), named conditions (for 
example, thrush, otitis media etc), skin conditions, 
and teething problems were all reported less fre- 
quently for infants on monitors than for those on 
scales but these differences were not statistically 
significant. Because of the great variation in the rate 
of reporting of symptoms for different infants, we 
checked this by comparing the number of symptoms 
reported in a four week period, starting from the 
eighth week, for the next 49 infants randomly 
allocated monitors and the next 50 infants randomly 
allocated scales, who were part of a continuation of 
our pilot study. On average 12% fewer symptoms 
were reported for infants on monitors than on 
scales, which confirms that our findings are not 
fortuitous. 


Monitors. The 50 children experienced a total of 
1986 alarms, varying from 1 to 158 per child; the 
average rate was 6-7 alarms per child per month. 
Fifty per cent of the children had more than 31 
alarms. There was an average of 3 alarms per week 
in children under the age of 6 weeks, 1-5 per week 
from 6 to 12 weeks of age, and 0-9 per week in those 
aged over 12 weeks. Half of the alarms were thought 
by parents to be due to technical faults, for example 
the sensor pad becoming loose. In more than 82% of 
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all occasions when the alarm sounded the child 
seemed to be breathing normally when the parents 
reached the child (Table). On the remaining occa- 
sions the parents touched, shook, or handled the 
child before acknowledging that their baby was 
breathing. In one child only did a mother carry out 
mouth-to-nose and mouth resuscitation. Afterwards 
she was doubtful whether this had been necessary. 
In only three children was there a significant 
correlation between alarms and the reported num- 
ber of symptoms. Alarms were significantly associ- 


Table The number of alarms reported from 50 
apnoea monitors, related to the age of the child and the 
response of the parents 


No of alarms in different age groups 





<S wks 








6-12 wks >13 wks Total 

Overall 786 430 770 1986 
Stimulated by parents 209 45 110 364 
(%) (26) (10) (13) (18) 
Resuscitated by parents | () () l 


Weight (kg) 





1057 


ated with either the presence or absence of various 
symptoms in a few other children but no general 
correlation was found. Inspection of the records 
shows that most of these associations are due to the 
tendency for alarms to occur more frequently in the 
first six weeks or are fortuitous. Two infants, 
however, had significantly more alarms during res- 
piratory illness, although both had some alarms at 
other times. After alarms some children were seen 
by the family doctor and some by the paediatrician. 
Three children had 24 hour respiratory recording, in 
one tachycardia was evident. Two children were 
given theophylline. 


Weighing. The weight charts used (Figure) were 
constructed so that a healthy child’s weight is not 
expected to move up or down more than one 
channel width over a period of two weeks, or two 
channel widths in eight weeks. Fifteen of the 50 
infants’ weights crossed down one channel in less 
than two weeks, and seven crossed two channel 
widths in less than eight weeks. 

Of 15 children showing a one channel fall, six 
occurred before 6 weeks of age, five immediately 





HHHH Ki 
[j 
' : i 


24 28 32 


Age ; — 


Figure Reproduction of the weight chart designed from prospective Sheffield data by Carpenter and Gardner showing the 
weights of the child and the weight at death (D). The apnoea monitor was withdrawn at 29 weeks, indicated by the broken 
vertical line. The arrows identify the period during which the child's weight first crossed 2 channel widths in less than 


8 weeks. 
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after birth, and one was associated with a respira- 
tory tract infection. Between 6 and 12 weeks of age 
one child showed weight loss, associated with a virus 
infection and a fever of 101°F. Of the eight children 
aged 13 weeks or older, one child lost weight before 
an acute chest infection and a second lost weight 
before the detection of a urinary tract infection 
associated with ureteric reflux. One child had thrush 
and a chest infection, two vomiting and chest 
infections, two were suffering from colds, and in one 
child nothing specific was found. 

A fall in two channel widths only occurred in 
children over 6 weeks old. Of the three between the 
age of 6 and 12 weeks, one breast fed child was 
referred to a paediatrician and the mother was 
found to have a thyroid dysfunction: the other two 
children had colds. Of the four children aged 13 
weeks or more all had respiratory tract infections, 
two with additional feeding problems and one with 
loose stools. 

Thus, if we exclude failure of weight gain in the 
immediate postnatal period, 16 of the 17 falls picked 
up by the chart were associated with illness and in 
three cases the weight loss predates the symptoms 
and diagnosis. 


Relinquishing equipment. Of the parents with scales, 
74% were happy to stop using them, but only 40% 
of those with apnoea monitors were willing to give 
them up. This difference is statistically significant, 
P<0-01. 


Response to questionnaires. 


General practitioners 
Ninety three general practitioners returned ques- 
tionnaires. Some felt their families could have coped 
without extra care, but only four would not use the 
scheme again—one because of frequent false 
alarms. Many were favourably impressed by the 
monitors, although half were indifferent to whether 
scales or monitors were used. One with scales would 
prefer a monitor next time, and one with a monitor 
would prefer scales! No difference between the 
anxiety levels in parents using scales or monitors was 
reported. General practitioners seemed to be more 
involved with parents on monitors than those with 
scales, but they felt that neither significantly in- 
creased the time they spent with the parents. The 
weight charts were kept by the health visitors and 
many general practitioners did not see them. 
General practitioners felt that the symptom charts 
were of more value to the parents than to them- 
selves. They assessed the activity of the health 
visitor as more important than either the scales, or 
the monitors, or their own involvement. 
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Health visitors 

Questionnaires were returned by 92 health visitors. 
They thought the scheme of benefit to the parents. 
The symptom chart helped their relationship with 
the parents and formed a focus for their weekly visit. 
Most felt that these charts helped the parents gain 
an increased understanding and awareness of their 
baby’s health. 

Half the health visitors expressed no initial 
preference for scales or monitors. Both pieces of 
equipment were seen to cause some anxiety at first 
to the parents but increased parental confidence 
later. The monitors provoked more comments. 
Health visitors were concerned about the acute 
parental anxiety when the monitors broke down, if 
obtaining a replacement from the project coordina- 
tor incurred a delay. They felt that some parents 
became too dependant on the monitor tending to 
rely on the information given by the monitor rather 
than on their observation of their child’s health. 

Health visitors considered that daily weighing did 
not alarm the parents after they had become 
accustomed to minor weight variations, and was 
helpful since it involved the parents closely in their 
baby’s progress. Ninety seven per cent of health 
visitors would institute a similar procedure again 
with other parents who wished to participate. 


Parents 

Questionnaires were returned by 85 families. On the 
whole parents were happy with the monitor. Most 
found the ticking reassuring while others found it 
restrictive since they felt they always had to be 
within earshot and were worried if they were in a 
noisy place. Several remarked that they did not get 
any sleep the night after an alarm sounded. They 
found it difficult to stop using the monitors, and 
usually did so by increasing the hours per day when 
the child was not monitored. 

Many of the parents had originally not wanted 
weighing scales but those who were allocated and 
used them became pleased with them. Parental 
confidence grew as they became familiar with daily 
variation in weight gain. Several commented that 
they might have become more confident earlier if 
they had been shown some examples of weight 
charts from other children. The weighing of babies 
became increasingly difficult to do as the child 
became older. Fewer parents reported difficulty in 
giving up scales. The symptom charts generally 
received favourable comment. Variability in the way 
and times they were filled was reported. Parents 
found them valuable at the weekly meeting with the 
health visitor. 

All but three parents made appreciative com- 
ments about their health visitor. Most had never had 
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such a close relationship with a health visitor before, 
or realised how helpful health visitors could be. A 
few parents recorded especial gratitude when their 
health visitor had given them her home telephone 
number and had encouraged them to contact her in 
the evening or at the’ weekend if necessary. Many 
parents had no contact with their paediatrician after 
leaving the maternity unit. Those who had were 
appreciative, particularly if he offered to see them at 
any time. Some parents’ confidence in the scheme 
was undermined by doctors who voiced their scep- 
ticism as to whether either system could prevent a 
cot death. Most parents would like to have the same 
type of support if they had a subsequent child. 


Case report. One child died aged 32 weeks, three 
weeks after the apnoea monitor had been with- 
drawn, During the time that he was under surveill- 
ance the alarm rang 158 times. The parents thought 
the alarms were false, that is the baby was not found 
to be apnoeic and was almost always described as 
breathing shallowly. The monitor was withdrawn at 
28 weeks. Three weeks later the baby presented as a 
cot death. Necropsy carried out by a local general 
pathologist showed no adequate cause of death and 
the death was registered as unexpected death in 
infancy. The child had been weighed in clothes at a 
clinic, not under the care of the health visitor 
undertaking the weekly surveillance of the child. We 
obtained the child’s weights after his death and 
plotted them on one of our charts (Figure). The 
increment in weight was satisfactory until the 15th 
week and then remained virtually static. When the 
baby died at 32 weeks his naked weight at necropsy 
was equivalent to his recorded dressed weight at 12 
weeks, 


Discussion 


In this study we were dealing with a group of highly 
motivated parents who had contacted FSID and who 
felt the need for extra assistance with their next 
child. The scheme was presented to the health 
visitors and parents as a package containing two 
elements—firstly the randomly allocated monitor or 
scales, and secondly a symptom chart and weekly 
visits by a health visitor. 

The first question asked in this study has been 
answered. It has been possible to carry out a 
controlled study of the siblings of cot death victims 
with satisfaction to parents. This does not imply that 
it would be possible to carry out a similar study of all 
subsequent babies after all cot deaths, but it shows 
that it is possible to provide parents with sufficient 
support without the use of apnoea monitors. 

While the apnoea monitors were acceptable to 
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parents, the problems associated with their use were 
greater than we anticipated. Since no child in the 
weighed group was found collapsed, we must 
assume that at least most of the 1986 alarms that 
occurred in the monitor group were not potentially 
fatal. More sophisticated equipment is required to 
ascertain the meaning of alarms. 

The number of alarms recorded are roughly 
comparable with the experiences reported by other 
centres issuing apnoea monitors. Kahn and Blum?> 
monitored 50 infants who were considered at risk of 
sudden infant death syndrome (SIDS), including 10 
siblings of SIDS victims at home. The parents were 
issued with a cardiorespiratory monitor that was set 
to alarm after 15 seconds apnoea or a heart rate 
below 50 beats per minute. They recorded a total of 
1557 respiratory alarms, 324 in the siblings of SIDS. 
MacKay et af monitored 64 high risk infants at 
home using either Eastwood’s RE134 monitor or 
Graseby Dynamics’ MR10. This group included 34 
siblings of SIDS victims, who were monitored from 
the first month of life. They had had 573 alarms by 6 
months of age. Fifteen infants using the MR10 
monitor experienced an average 4-3 alarms per 
infant per month. This is the same order of 
magnitude as our average rate. Differences are 
probably due to how patiently technical alarms were 
counted and the age at which monitoring started. 

Our experience of parents using monitors suggests 
that in the immediate post-perinatal period the 
monitor is accepted readily and gives confidence. 
Later the parents become over reliant on the 
equipment monitoring the baby’s breathing, which 
is reflected in the reluctance of more than 50% to 
give the monitor up and a reduction in the compara- - 
tive frequency with which symptoms were observed. 

Weighing did not give the immediate confidence 
that the apnoea monitor did in the perinatal period, 
but in the long term, daily weighing and apnoea 
monitoring seem to be equally satisfactory to 
parents, and the weighing in some cases usefully 
detected the presence of unsuspected disease. Both 
procedures are to some extent self limiting—the 
child becomes intolerant to both. The scales have 
advantage in the relative ease with which the tailing 
off process can take place by reducing daily 
weighing to weekly weighing at a clinic. 

This survey was not expected to reach conclusions 
on whether apnoea monitors prevent cot death and 
no child died while under surveillance. The later, 
unexpected death in our study group might have 
been prevented had the monitor not been with- 
drawn. If this child’s weight had been correctly 
plotted on to our chart, however, his failure to gain 
weight would have been detected long before he 
died. 
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The finding that 11% fewer symptoms were 
reported for infants on monitors than on scales 
suggests that the former group of infants are less 
closely observed. This could represent a hazard of 
using apnoea monitors, especially if they are used 
without increased general support. Apnoea moni- 
tors are available for purchase by the general public. 
A difference between the monitors and scales was 
that the monitors produced a large number of crises 
of short duration compared with a smaller number 
of longer periods of anxiety associated with unsatis- 
factory weight gain. The often expressed fear that 
daily weighing is worrying, was not substantiated by 
the reaction of the parents. 

From the comments in the confidential reports it 
would seem that the general support to the families 
given by the health visitors together with the use of 
the symptom records were the most valuable aspects 
of the scheme. 


We thank all of the parents, health visitors, and doctors without 
whom this study would have been impossibie, and also the 
Foundation for the Study of Infant Deaths that facilitated as well as 
financed this work. 
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Amniotic bands in connective tissue disorders 


I D YOUNG, R H LINDENBAUM, E M THOMPSON, AND M E PEMBREY 


Department of Child Health, Leicester Royal Infirmary; Department of Medical Genetics, Churchill Hospital, 
Oxford; and the Clinical Genetics Unit, Institute of Child Health, London 


SUMMARY Amniotic bands are described in two children with Ehlers-Danlos syndrome type IV 
and in one with severe osteogenesis imperfecta. Since the basic defect in both of these disorders 
rests in collagen, which constitutes the main component of the load bearing amnion, it is 
proposed that these cases provide further insight into the pathogenesis of amniotic bands. 


Various theories have been forwarded to explain 
the pathogenesis of the amniotic band syndrome. 
Streeter’s original proposal of a primary develop- 
mental defect in the germ disc and amniotic sac! has 
been superseded by Torpin’s theory of early amniotic 
rupture without injury to the chorion.” The subse- 
quent disruption of development in the embryo or 
fetus results from adherence of strands of amnion or 
chorionic mesenchyme. If amniotic rupture occurs 
before 45 days’ gestation the results are likely to be 
devastating and may include severe skull defects 
such as anencephaly, facial clefts, and major visceral 
defects such as gastroschisis.* After 45 days the 
effects tend to be limited to the limbs and may 
include ring constriction, amputation, and pseudo- 
syndactyly. 

In keeping with Torpin’s theory of amniotic 
rupture, amniotic bands have been noted after 
amniocentesis* ° and abdominal trauma.° The three 
children we now describe provide further support 
for Torpin’s theory. Each child had an amniotic 
band or bands in association with an inherited 
abnormality of eonnective tissue. 


Case reports 


Case 1. This boy was born at 30 weeks’ gestation 
after spontaneous rupture of membranes at 29 
weeks. His birthweight was 1540 g. His 28 year old 
mother, who is described below, took no drugs 
during pregnancy, but was admitted at 24 weeks for 
investigation of abdominal pain for which no cause 
was found. 

Apgar scores were 6 at one minute and 9 at five 
minutes. Abnormalities noted at birth included left 
calcaneovalgus and two constriction rings on the 
right leg. Apart from two short apnoeic episodes 


which responded to stimulation, there were no 
major problems in the neonatal period. On the 28th 
day of life, however, a rapidly increasing head 
circumference was noted along with xanthochromic 
cerebrospinal fluid and = shortly afterwards a 
ventriculo-atrial shunt was inserted for hydrocepha- 
lus, presumed to have been haemorrhagic in origin. 

On assessment at 2 years he was noted to show 
mild developmental delay with signs of mild cerebral 
palsy. He had a narrow face with a nın nose; thin 
skin with easily visible veins on the forehead, hands, 
and trunk; undescended testes; pronounced joint 
laxity at the wrists and fingers; and two constriction 
rings on the right leg (Figure). 

The parents of this patient were unrelated. His 
father and older brother are healthy. His mother 
had a long history of medical problems beginning at 
her own delivery, which occurred prematurely at 32 
weeks. Throughout life she bruised easily and had 
thin friable skin, as illustrated by the fact that on one 
occasion she required 20 stitches for a superficial cut 
sustained by a flower stalk. She always bled heavily 
after minor trauma and dental extractions, and had 
heavy periods. She was investigated for loin pain at 
age 24 years, pulmonary haemorrhage at 25 years, 
and retinal haemorrhage at 26 years. After each of 
her two deliveries she had an extensive perineal 
tear. 

During life she was noted to be thin, with 
alopecia, gaunt facies, telangiectasia, thin skin, and 
acrogeria. She died suddenly aged 30 years a few 
hours after the acute onset of back pain. At 
necropsy a large retroperitoneal haematoma was 
noted in association with rupture of the right renal 
artery. 

The parents of this lady were healthy and unre- 
lated and she had 10 healthy older siblings. Her 
father was aged 43 years at the time of her birth. 
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Constriction rings on the right leg cf case l 
at age 2 years. 


Figure 


Case 2. This boy was born weighing 1860 g at 33 
weeks’ gestation. During pregnancy his 26 year old 
mother had suffered persistent vomiting, ruptured 
varicose veins, and spontaneous rupture of the 
membranes at 32 weeks’ gestation. The baby had no 
serious problems associated with prematurity, but 
was noted to have a fairly tight annular stricture 
(amniotic band) around the middle of the left 
forearm. There was no oedema and blood supply to 
the hand was well maintained. Other abnormalities 
noted at birth were hyperextensible fingers, a right 
talipes equinovarus, and undescended testes. 

When seen at 8 months of age the left arm was 
functioning normally. His facial skin was tight 
around his nose and forehead as in his mother (see 
below). There was considerable bruising over his 
left eye where a camera had fallen on him eight 
weeks previously. At 3/2 years he was reported to 
be growing and developing normally. 

His parents were unrelated. His mother had also 
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been born prematurely, weighing 1925 g at 34 
weeks. Her colon ruptured spontaneously at 3 years 
of age and subsequent health problems included an 
intrapulmonary haematoma, two pneumothoraces, 
a carotidocavernous fistula after rupture of an 
aneurysm below the carotid syphon, and a ruptured 
bladder and uterus after obstetric instrumentation. 
As an adult she was noted to have a tight pinched 
face and prominent eyes with chemosis. Her skin 
was not hyperextensible but was thin with wide- 
spread bruising and scarring. Her hands were 
blotchy and showed acrogeria with hypermobile 
joints. She also had prominent varicose veins and 
osteoarthritis in both knees. 

This lady was pregnant on four occasions, two 
pregnancies resulting in first trimester miscarriages 
and one ending at 26 weeks with the delivery of 
twins who both died. The parents of this lady were 
healthy and unrelated and she had three healthy 
sisters. Her father was aged 27 years at the time of 
her birth. 


Case 3. This girl was born at 38 weeks’ gestation in 
1972 and died half an hour after birth. This was the 
mother’s fifth pregnancy; the first resulted in a 
miscarriage at four months, the next three produced 
healthy children, one of whom, a girl, had bilaterally 
short 4th metacarpals. The mother was 40 years old 
at the birth of this child. The pregnancy was 
complicated by severe polyhydramnios. Delivery 
was by elective caesarean section for three prior 
caesarean sections and because the fetus was lying in 
a transverse position. At delivery, the amniotic fluid 
volume was estimated to be at least 3 1, despite a 
recent amniocentesis performed to decrease the 
amount of liquor. The birthweight was 1560 g, and 
the Apgar score was 2 at one minute. The child 
seemed abnormal, with a large, soft head and 
shortening of all four limbs with constriction rings 
(amniotic bands) at both wrists and at the left ankle. 
The right foot was absent. Spontaneous respiration 
was never established. A radiograph showed mul- 
tiple fractures in most bones including all the ribs. 
The skull was very poorly ossified and the cortex of 
the long bones was very thin. 

At necropsy the above findings were confirmed. 
The long bones were extremely soft. The following 
seemed macroscopically normal: brain, heart, lungs, 
mouth, oesophagus, pharynx, stomach, intestine, 
peritoneum, gall bladder, pancreas, spleen, lymph 
nodes, bone marrow, pituitary, thyroid, adrenals, 
kidneys, bladder, and genitalia. The liver was a little 
enlarged. Microscopic examination of the femur 
showed its cortex to be very poorly formed with a 
lack of characteristic normal lamella formation, 
consistent with osteogenesis imperfecta. Unfortu- 


nately, the radiographs and photographs of the 
patient were no longer available. 


Discussion 


This paper reports the presence of amniotic bands in 
three children with connective tissue disorders. In 
cases | and 2 the history and clinical findings in the 
boys and their mothers are consistent with the 
Ehlers—Danlos syndrome type IV, while case 3 had a 
severe lethal form of osteogenesis imperfecta. 

It is probable that the basic defect in both of these 
disorders rests in collagen, type III in the Ehlers— 
Danlos syndrome type IV’ * and type I in severe 
osteogenesis imperfecta.” '” It is known that col- 
lagen types I, HI, and V comprise the major 
constituents of the fetal membranes!’ and that the 
amnion is the main load bearing component. 
There is also evidence that the amnion collagen 
content falls during the last few weeks of pregnancy 
in preparation for labour.!* 

Thus, in the three children described it is likely 
that the amniotic bands resulted from premature 
rupture of the amnion due to reduced or abnormal 
collagen in the amnion itself. This would be in 
keeping with the description of amniotic bands in a 
child with epidermolysis bullosa,'* at least one form 
of which results from increased collagenase 
activity,'” and in a fetus with severe osteogenesis 
imperfecta. '° 

Complications in pregnancy are well recognised in 
type IV Ehlers-Danlos syndrome.'’ '* These may 
include premature rupture of the fetal membranes 
leading to preterm delivery; rupture of maternal 
viscera including bowel, blood vessels and uterus; 
vaginal laceration; and postpartum haemorrhage. 
Maternal mortality may be as high as 25%.'* The 
findings in cases | and 2 suggest that amniotic bands 
should be added to this alarming list of complica- 
tions. 

The findings in the three children described in this 
report provide further evidence to support Torpin’s 
theory that amniotic bands result from premature 
rupture of the amnion. It would seem prudent to 
advise mothers carrying a fetus at risk of having a 
connective tissue disorder to pay particular attention 
to avoiding abdominal trauma. Similarly, caretul 
consideration should be given to amniocentesis and 
fetoscopy in these pregnancies, since although these 
may be indicated for diagnostic purposes, each of 
these procedures may pose special hazards for the 
fetus. 
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Continuing respiratory problems three and a half 
years after acute viral bronchiolitis 


M S C WEBB, R L HENRY, A D MILNER, G M STOKES, AND A S SWARBRICK 
Department of Child Health, Queen's Medical Centre, Nottingham 


SUMMARY We reviewed the clinical progress of 81 children as part of a prospective study three 
and a half years after admission to hospital with acute viral bronchiolitis in infancy. Fifty six 
(69%) reported episodes of lower respiratory symptoms continuing over the preceding year, 25 
(31%) had symptoms lasting for longer than two weeks on two or more occasions, 14 (17%) had 
symptoms for more than 100 days, and six (7%) required readmission to hospital with acute 
repiratory illness. Two years previously, these percentages had been 82%, 36%, 33%, and 13% 
respectively. Forty six (57%) children were said to be improving or to have become 
asymptomatic, but eight (10%) were deteriorating. There was no difference in the personal or 
family history of atopy, nor in the rate of skin test positivity between those with and without 
continuing symptoms, suggesting that atopy does not play an important role in the persistence of 
symptoms. Less than half the symptomatic children had received bronchodilator treatment 


during the preceding 12 months. 


It has been suggested that childhood respiratory 
illness may be a forerunner of chronic lung disease 
in adult life.' Children who suffer acute bronchiolitis 
in infancy have a high incidence of respiratory 
problems in succeeding years, whether or not their 
initial illness was severe enough to require admis- 
sion to hospital.** They therefore provide a useful 
group for long term prospective follow up to test this 
hypothesis. With this in mind, we have recruited 
children admitted to hospital over the past five 
years, and have previously reported our findings at 
one year after acute bronchiolitis,” when 50% had 
had episodes of wheezing and 75% had lung 
function abnormality, and at two years,” by which 
time 75% had had episodes of wheezing and 82% 
had had appreciable lower respiratory tract illness. 
In this paper, we report on the continuing problems 
in a group of 81 children, three and a half years after 
their acute bronchiolitis. 

There is still considerable uncertainty about the 
aetiological factors underlying the high incidence of 
post bronchiolitic symptoms. There is evidence that 
breast feeding,’ maternal smoking,” and other social 
factors’ may influence the development of child- 
hood respiratory problems, and there is continuing 
debate about whether an inherited abnormality of 
airways responsiveness predisposes to respiratory 
syncytial virus infection and bronchiolitis, or 


whether the virus itself creates bronchial hyper- 
reactivity. Nor is the extent to which the interaction 
of atopy contributes to the initial illness and 
subsequent persistence of symptoms fully under- 
stood. In addition, therefore, we have attempted to 
throw further light on the role of this latter factor, 
atopy, by looking at the atopic status of these 
children in terms of personal and family history of 
atopic illness and their rate of skin test positivity to 
three common allergens. 


Patients and methods 


Eighty one children, all of whom had been admitted 
to hospital during winter epidemics of respiratory 
syncytial virus infection were studied. The criterion 
for entry into the study was a clinical diagnosis of 
acute bronchiolitis in a child with no previous 
history of similar illness, as evidenced by a briet 
prodrome of upper respiratory symptoms followed 
by rapid onset of cough, wheeze, tachypnoea, and 
poor feeding associated with hyperinflation, reces- 
sion, and fine crepitations with or without rhonchi.’ 
The first 21 children enrolled for study and follow up 
were only those whose bronchiolitis was of sufficient 
severity to preclude oral feeding, but all subsequent 
admissions, irrespective of severity, were considered 
eligible. Forty one of 65 for whom results were 
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obtained from nasopharyngeal aspirate were posi- 
tive for respiratory syncytial virus by immuno- 
fluorescence or tissue culture, or both. Adenovirus 
type | was isolated in one child, and Haemophilus 
influenzae sp in another. There were 42 boys and 39 
girls, their mean age was 110 days (range 25 to 343) 
at admission and was 47 months (range 42 to 56) at 
follow up. 

These children were reviewed as outpatients at a 
mean time of 43 months (range 40 to 48) after their 
acute illness. Details of upper and lower respiratory 
symptoms over the preceding year were obtained, 
with particular reference to frequency, duration, 
nature, and severity of symptoms and precipitating 
factors. Evidence of atopy (asthma, eczema, or hay 
fever) in the family was recorded, as were mani- 
festations of atepy (eczema, rhinitis, or other 
reaction to environmental allergens) in the child. 
Physical examination (including height and weight) 
was performed. 

Skin tests, using the epicutaneous prick method, 
were performed on the volar aspect of the 
forearm.'” Three Bencard test solutions were 
used—cat fur (solution no 3204), house dust mite 
(solution no 2801), and B2 grass pollens (solution no 
4100)—plus a negative control (solution no 1908) 
and a positive control (0-1% histamine acid phos- 
phate). The wheal diameter (if not circular, then the 
mean of the maximum diameter and that perpen- 
dicular to it), was measured at 15 minutes (12 


Table | 
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minutes for histamine), and a reading of 3 mm or 
more was regarded as positive. 

Statistical analysis was by Student’s f test and y? 
analysis using Yates’s correction. The study was 
approved by the local ethical committee, and 
informed parental consent was obtained. 


Results 


Fifty six children (69%) had had lower respiratory 
symptoms during the 12 months before follow up, 48 
(59% ) having had at least one episode of wheezing 
(Table 1). Six children (7%) had required admission 
to hospital with acute lower respiratory illness. 

Of the 56 children with persisting symptoms who 
had visited their general practitioners a mean of 3-8 
times for lower respiratory problems (eight had 
made more than eight visits), 27 (48% ) had received 
antibiotics, 26 (46%) bronchodilators, 25 (45%) 
cough medicines, three (5%) were taking regular 
sodium cromoglycate, and four (7% ) had been given 
no treatment of any sort. Thirty children (54%) 
were reported to be improving with time, 16 (29%) 
were continuing unchanged, but nine (16%) were 
getting worse. The parents of one child were unable 
to comment upon her progress. 

There were no significant differences between 
those children with continuing lower respiratory 
symptoms (‘chesty’) and those who were healthy, 
(‘healthy’), in respect of age at admission, sex ratio, 


Incidence of reported lower respiratory tract symptoms in 81 children during the 12 months period between 2!/> 


and 3/2 years after acute bronchiolitis. (Figures in square brackets represent percentages of 55 children with symptoms up to 


2 years after initial attack of acute bronchiolitis’) 





























Positive Negative Unclear 
No (“%o) [%] No (%) No (%) 
Any episode of wheeze 48 (59) [71] 31 (39) 2 (2) 
Any lower respiratory symptoms 56 (69) [ - | 23 (29) 2 (2) 
Lower respiratory illness for more than 2 weeks or any episode 
of wheeze, or both St (63) [82] 28 (35) 2- (2) 
Two or more episodes of cough or wheeze. or both, lasting more than 2 weeks 25 (31) [36] 55 (68) L tt) 
Lower respiratory symptoms for more than 100 days 12 (15) 33] 66 (81) 3 (4) 
Readmission to-hospital with lower respiratory symptoms 6 (7) [13] 75 (93) 0 (0) 
Table 2 Personal and family history of atopy 
Whole group ‘Chesty’ ‘Healthy’ a 
(n=81) (n=56) (n=25) 
No (Yo ) No (% ) No (%) 
Eczema 25 (31) I8 (32) 7 (28) NS 
Eczema, or perennial/seasenal rhinitis. or allergies 5] (63) 35 (63) 16 (64) NS 
Ist degree relative with asthma 22 (27) 15 (27) 7 (28) NS 
Ist degree relative with asthma, eczema. or hayfever 36 (44) 23 (41) 13 (52) NS 





NS=not significant. 
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Table 3 Skin test positivity (positive = 3 mm wheal 
diameter) 


Whole group = ‘Chesty’ ‘Healthy’ 

(n=81) {nm56) (n=25) 

No {(%) No (%) No (%) 
House dust mite ll (14) 7 (3) 4 (16) NS 
Any one of three 12. (15) 8 (14) 4 (16) NS 


Any two of three 4 (5) 4 (7) 0 (0) NS 


NS=not significant. 


proportion with respiratory syncytial virus, age at 
follow up, and height and weight centiles. Simuarly, 
there was no difference in personal or family history 
of atopy (Table 2), nor in skin sensitivity (Table 3). 
Thirty five (64%) mothers whose children were in 
the ‘chesty’ group were active smokers or had 
ceased less than one year previously compared with 
nine (36%) with children in the ‘healthy’ group. This 
difference reached statistical significance at the 5% 
level. 

Upper respiratory tract infection was a precipi- 
_ tating factor in 54 (96%) children, and the sole 
precipitant in 19 (34%). Exercise and climatic 
variables were said to be responsible for symptoms 
in 26 (46%) and 23 (41%) children respectively, 
with a further nine (11%) claiming other agents such 
as emotional upset and contact with animals. 


Discussion 


We have shown a continuing high incidence of lower 
respiratory problems three and a half years after 
acute viral bronchiolitis in infancy, with only a 
moderate reduction compared with one and a half 
years earlier. Our figure of 59% who had wheezed 
at some time during the preceding year is higher 
than the 38% during the first four years and the 42% 
at any time in the 10 years after infection reported 
by Pullan and Hey,’ and higher also zhan Mok and 
Simpson’s 47% (94 out of 200) who had had 
wheezing at any time during the seven years after 
infection.? These data reinforce our previous 
suggestion® that earlier authors may well have 
underestimated considerably the frequency of symp- 
toms during the first few years after bronchiolitis 
due to poor parental recall for events of three to six 
years beforehand. 

We have been unable to recruit normal healthy 2 
to 3 year olds as controls for this long term, 
prospective, follow up study, though this should be 
possible by age 5 to 6 years. Without recourse to 
comparisons with such a group, we are reluctant to 
draw firm conclusions from our data, but feel that 
certain points are worth making. Our incidence of 


approximately 50% of all children with a personal 
history of eczema, rhinitis, or allergies, and a similar 
figure with a first degree relative with asthma, 
eczema, or hayfever seems high but is very similar to 
that found in a control population by Pullan.” 
When subdivided into those with and without 
continuing symptoms, there is no difference be- 
tween the subgroups. A more precise way of looking 
at atopy must be to study skin sensitivities. We have 
found a low degree of positivity overall, again with 
absolutely no difference between the ‘chesty’ and 
‘healthy’ subgroups, and all results were signifi- 
cantly lower than those of a group of hospital based 
asthmatics of the same age (unpublished data). In 
other words, there was no apparent relation be- 
tween atopy and either the bronchiolitis attack or 
the continuing symptoms thereafter. These inter- 
relations have been looked at before: Mok and 
Simpson, who determined atopic status on the 
basis of personal or family history alone, concluded 
that both atopy and bronchial reactivity, while not 
themselves closely related, may contribute indepen- 
dently to the persistence of symptoms. The indepen- 
dent occurrence of these two parameters had 
already been shown by Sibbald et al, who sug- 
gested that the presence of atopy increased the 
likelihood of bronchial hyper-reactivity being ex- 
pressed clinically. Laing et al'* proposed that atopy 
predisposed to acute bronchiolitis during an 
epidemic of respiratory syncytial virus, but our 
figure of 12 (15%) of the whole group with any one 
positive skin test is at considerable variance with 
their 45-2%, and closer to their control of 12-5%. 
Our lower level of skin sensitivity, showing no 
difference between those with and without con- 
tinuing symptoms, tends to agree more with Sims et 
al,” who concluded that atopy does not predispose 
to respiratory syncytial virus bronchiolitis, or post 
bronchiolitic wheezing. It is this conclusion that we 
feel is most likely to be correct. 

Despite recent increasing awareness of the nature 
and under treatment of recurrent wheezing and 
lower respiratory episodes,'® " the relatively low 
percentage of symptomatic children who had been 
prescribed a bronchodilator was disappointing, es- 
pecially as many of those for whom we had suggested 
intermittent bronchodilator treatment when seen 
one and a half years previously had not had this 
treatment continued, despite apparent initial 
benefit. Although most of our children were impro- 
ving and the later follow up studies of both Mok and 
Simpson? and Pullan and Hey? suggest that this 
improvement will continue, the need for sustained 
vigilance on this issue is clear. 

Of all the parameters studied, maternal smoking 
was the only positive correlation with continuing 
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chestiness after bronchiolitis. Our study does not 
enable us to distinguish between passive smoking 
per se and other socioenvironmental factors related 
to smoking, though these are clearly important as 
described thoroughly by Pullan et al.’ 

In conclusion, we have shown a persisting high 
incidence of lower respiratory symptoms three and a 
half years after acute bronchiolitis, with more than 
50% of children still affected. Atopy does not seem 
to play an important role. 


We thank the children. their parents, and Professor D Hull, Dr P 
Barbor, Dr D Johnston, and Dr N Rutter who allowed us to study 
patients under their care. Financial support was gratefully received 
from the Asthma Research Council. 
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Short reports 


Pattern of illness in babies discharged from a special care unit 


J LEWRY AND M P WAILOO 


Department of Child Health, Southampton General Hospital 


SUMMARY Babies discharged from special care are 
three times as likely to be readmitted to hospital 
with common acute illnesses, and to stay longer than 
other babies. Apnoeic episodes occurred exclusively 
in those infants who had not received special care, 
and half of all hospital admissions required less than 
48 hours hospital stay, with no specific medical 
treatment. 


Developmental progress is the yardstick by which 
neonatal intensive care of small babies’ is usually 
judged, so that much is made of neurddevelopmen- 
tal disorders in low birthweigit babies, while little is 
known of the incidence of acute ‘medical’ conditions 
during the early years. Babies discharged from 
special care units? ° show increased rates of post 
perinatal and cot death mortality, and may also 
suffer from more acute illnesses than the rest of the 
community, leading to greater use of medical 
facilities. This is a study of the hospital morbidity 
pattern of babies discharged from special care 
during the first 8 months of life. 


Methods 


Of the babies born in Southampton between 
February 1982 and January 1983, those discharged 
from special care and those later admitted to 
hospital before the age of 8 months were studied. 
Details of age, sex, birthweight, date of birth, date 
of admission and discharge, cause of edmission, and 
final diagnosis were obtained from records, and 
compared for special care discharges and for others. 


Results 


The birth cohort consisted of 4967 babies, of whom 
537 (11%) were admitted to special care and 4430 
(89%) were not. Twenty seven babies died in special 
care, giving 510 discharges. A total of 454 infants 
(9% live births) were readmitted to hospital during 
586 separate admissions. Ninety three (20%) babies, 


who accounted for 148 admissions, had been dis- 
charged from special care, that is 18-5% of dis- 
charges; while the other 361 babies, that is 8% of the 
non-special care population, accounted for 438 
admissions. Babies discharged from special care 
were therefore 2-9 times more likely to be readmit- 
ted than others. The ages at which babies were 
admitted are shown in the Figure, most being 
between 2 and 4 months old. 


Admission by cause. The reasons for admission 
(Table) are similar in both groups with two major 
differences. Congenital deformities are a major 
factor accounting for 19:5% in special care dis- 
charges and 5-9% in the others, while, surprisingly, 
18 babies admitted for apnoea and cyanosis were all 
from the non-special care group. 

Twenty six per cent of all admissions, with equal 
proportions in both groups were caused by respira- 
tory illness. Gastrointestinal disorders formed the 
second largest group with 13-5% in special care 
discharges and 15-6% in others. The other causes of 
admissions——social, convulsions, feeding, and minor 
surgical problems—were similar for both groups. — 

The 18 babies with apnoea, all from the non- 
special care group, accounted for 24 admissions 





<1 <? <3 <i <5 < <7 <8 <p 
Age at admission {months} 


Figure Age at hospital admission in babies under 
8 months who had been discharged from the special care 
unit (SCBU) and others. 
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Table Hospital admissions in babies under 8 months 
discharged from speeial care unit and others in relation to 
cause 











Special care Others 

discharges 

No (%) No (%) 
Congenital 29 (19-5) 26 (5-9) 
Social 6 (4-1) iI (2-5) 
Convulsions T (4:7) 13) (3-1) 
Respiratory 39 (26-4) 115 (26-2) 
Feeding 18 (12-2) 52 (11-8) 
Gastroenteritis 20 (13-5) 68 (15-6) 
Surgical 12 (8-1) 56 (12:7) 
Miscellaneous 12 (8-1) 45 (10-2) 
Viral 5 (3-4) 34 (7:8) 
Apnoea 0 (0) IS (+1) 
Total 148 (100) 438 (100) 





totalling 59 days stay. Three babies had two admis- 
sions, one who had a sibling cot death required four 
admissions. There were 11 boys and 7 girls, aged 
between 2 and 29 weeks. In 11 babies, apnoea 
occurred spontaneously; in six the attacks were 
associated with feeding, choking, or vomiting with 
possible inhalation; and in one case coughing was 
the main feature. Choking and apnoea were con- 
firmed in five infants, with vomiting related to upper 
respiratory infection in one baby. Two babies were 
found to have non-serious cardiac murmurs; two 
had confirmed respiratory infection; and in one a 
subconjunctival haemorrhage was the only abnor- 
mal finding. There were no deaths among these 
babies. 


Length of stay. All admissions accounted for 2218 
days in hospital, with special care discharges aver- 
aging 6:2 days per admission, and the others 4-5 
days each. Some 30-5% of all admissions were for 24 
hours, while nearly half (48-9% ) were admitted for 
less than 48 hours. Not surprisingly, the lowest 
birthweight babies stayed longer in special care and 
in hospital, with those weighing less than 1500 g at 
birth averaging 47-5 days in special care and 8 days 
in hospital, while larger babies had 1 day in special 
care and 2-5 days in hospital. 


Discussion 


Congenital anomalies apart, special care discharges 
show a similar pattern of illness to other babies, but 
are three times more likely to be admitted to 
hospital. This, together with a 10% admission rate, 
re-emphasises infant vulnerability to a variety of 
illnesses, and highlights factors that influence 
babies’ welfare antenatally and well into infancy. 
Thus, the low birthweight infant, a product of 
adverse perinatal conditions, accounts for the bulk 
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of special care admissions, and proportionately 
more illness later on. It is likely that both parental 
and professional anxiety concerning primary infant 
care contribute to the high level of admissions and 
account for nearly one half of those requiring brief 
hospital stay and minimal medical attention. 

Apnoea, which provides one possible explanation 
for infant death, is associated with immaturity of 
respiratory control in preterm babies? * and with 
sleep and possibly oesophageal reflux” in infancy. 
None of the babies with apnoea in this study had 
been in special care: six had apnoea associated with 
‘choking on feeding’; and two others had respiratory 
infection. It is likely that disordered respiratory 
control is present in some term babies, and that a 
combination of this, mild respiratory infection, 
and regurgitation of feeds could be life threatening 
in seemingly healthy babies. The preponderance of 
term infants in Silva’s® 29 ‘near miss’ cot deaths 
supports these findings. 

Demand for hospital care not only emphasises the 
vulnerability of infants to acute illnesses, but reflects 
the anxieties and shortcomings of the primary care 
and community services in providing for vulnerable 
infants. Greater awareness of child health problems 
at primary care level and improved access to locally 
based paediatric expertise could improve com- 
munity child care appreciably, and reduce the large 
number of unwarranted and unnecessary ‘social’ 
hospital admissions in infants. 


We thank the Foundation for the Study of Infant Deaths and the 
Joint Funding Committee of the Southampton Health District, who 
have supported the Southampton Child Development study of 
which the results shown here are a part. 
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Prenatal diagnosis of dwarfism by ultrasound screening 


B-M WELDNER, P-H PERSSON, AND S A IVARSSON 


Departments of Obstetrics and Gynaecology and Paediatrics, University of Lund, General Hospital, 


Malmo, Sweden 





SUMMARY In a general, ultrasound screening pro- 
gramme, 12 453 women were examined at 16 and 32 
weeks of pregnancy. The screening detected all limb 
deformities in the population during the study 
period. The seeming prevalence of dwarfism in the 
population was 750 per million. 





Since 1973, almost all pregnant women (97%) in 
Malmö have undergone routine ultrasound ex- 
amination in conjunction with a screening pro- 
gramme introduced to improve the diagnosis of 
multiple pregnancy. It soon became evident that the 
major improvement due to routine screening was 
the objective assessment of gestational age by 
biparietal diameter measurement in the first half of 
pregnancy. At present one examination to assess 
gestational age is performed at 16 weeks, and 
another is undertaken at 32 weeks to judge fetal 
growth. Besides fetometry, fetal anatomy is care- 
fully studied, structural abnormalities being 
detected in 0-7% of the examinations. 

During the five year period 1 January 1980 to 31 
March 1985, 12 453 pregnant women were ex- 
amined. The examinations were performed by two 
specially trained midwives. At each examination, 
fetal arms and legs were examined and counted, but 
only femur length was objectively measured 
(according to O’Brian).' Normal values of femur 
length for gestational age were established in this 
hospital in 1979 (unpublished data). 

The Department of Obstetrics and Gynaecology 
in Malmö is the sole maternity department serving a 


city of 240 000 inhabitants. All deliveries in the area 
take place at one maternity unit. No external 
referrals have been included in the study. 


Results 


The results regarding limb deformities are sum- 
marised in the Table. At the 16 week examination, 
six cases of limb deformity were diagnosed. Three 
fetuses had extremely short limbs, two of them also 
had narrow thoracic cages. Reduced echogenicity of 
the spine was detected in two fetuses. In one of 
them, the arms were of normal length and the 
thoracic cage seemed normal on ultrasound, but the 
femurs were short, and both tibia and fibula severely 
angulated. In the other, arms and legs were too 
short and the thorax seemed narrow. These two 
pregnancies were terminated by hysterotomy and at 
necropsy the fetus with angulated legs was found to 
have multiple fractures of the legs and was di- 
agnosed as a case of osteogenesis imperfecta, while 
the fetus with the narrow thoracic cage was also 
found to have a cleft palate and was classified as 
achondrogenesis type 1. Also at necropsy, two cases 
of thanatophoric dwarfism (with narrow thoracic 
cages) and one case of Ellis Van Creveld syndrome 
(with normal thoracic cage) were found. In one 
case, fetal anatomy seemed normal, though the 
lower limbs were short and measured only 14 mm, 6 
mm below expected value for gestational age and 
biparietal diameter. The mother had diabetes melli- 
tus. The diagnosis of caudal regression syndrome 
was confirmed at necropsy. 

At 32 weeks, two pregnancies were found where 


Table Results of the ultrasound screening with regard to detection of limb deformities 





No Week of Fetal ultrasound finding Diagnosis Heredity 
detection 

2 16 Extremely short limbs, narrow thorax, normal echogenicity of the spine Thanatophoric dwarfism — 

l 13 Extremely short limbs, normal thorax, normal echogenicity of the spine Ellis van Crefeld syndrome — 

l 16 Reduced echogenicity of the spine, normal thorax, angulated short femurs, Osteogenesis imperfecta — 
slightly reduced length ot upper 

l 16 Reduced echogenicity of the spine. narrow thorax. cleft palate, very short limbs Achondrogenesis type | = 

l 16 Moderately short limbs, femurs below normal, mean —4 SD Caudal regression syndrome Diabetes 

mellitus 

I 32 Short limbs (<mean —4 SD) normal at 16 weeks, normal echogenicity of Achondroplasia — 
the spine, no other malformations 

l 33 Short lower extremities (<mean —3 SD) Unknown, intrauterine death — 


Prenatal diagnosis of dwarfism by ultrasound screening 


the fetus had short limbs. In both cases, femur 
length had been measured at 16 weeks and found to 
be between the 50th and 75th centile according to 
our scale. The Figure shows the values for fetal 
biparietal diameter, mean abdominal diameter, and 
femur length for both of these fetuses in the third 
trimester. Femur lengths were below —4 to —5 SD, 
but both biparietal and abdominal diameters were 
within the normal range. One of these two fetuses, 
an achondroplastic heterozygote, weighed 3-260 g 
when delivered at term; the other, which had no 
noticeable defects other than the pronouncedly 
short limbs, weighed 3-120 g when it died in utero at 
38 weeks. 

Six of seven cases detected seemed to be muta- 
tions as no familial history could be found. The 


Biparietal_ diameter 









Femur length 


70 
mm 
60 
50 
26 30 34 38 
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Figure Measurements at 32 weeks—biparietal diameter, 
mean abdominal diameter, and femur length for two dwarfs 
whose femurs had been of normal length at 16 weeks of 
gestation. 
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mother whose fetus had Ellis Van Creveld syndrome 
had previously had one normal delivery and three 
early spontaneous abortions; her last pregnancy 
(after that reported here) also had to be terminated 
owing to limb deformity in the fetus, discovered 
with ultrasound during the 11th week (this case is 
not reported here). 


Discussion 


Our findings suggest a frequency for limb deformity 
of 750 per million pregnancies. Many studies on 
prenatal diagnosis have indicated that the frequency 
of disease in utero is higher than the prevalence of 
disease at delivery. In 1971, Harris and Patton? 
reported the incidence of achondroplasia and thana- 
tophoric dwarfs at birth to be between 28 and 266 
per million, which is slightly below the present 
finding. 

The screening programme resulted in the detec- 
tion of all limb deformities in the population during 
the study period. No false results were obtained. 
With regard to limb deformities, the screening had a 
sensitivity and predictive value of 100%. Six of 
seven lethal malformations were unequivocally 
diagnosed at the 16 week examination. In five of six 
cases detected at 16 weeks, the deformities were 
severe and unmistakable. Direct measurement of 
the arms and legs was unnecessary to obtain 
diagnosis, except in the case of caudal regression 
syndrome, but was done to confirm diagnosis 
objectively. In most cases, the long bones were not 
only short but typically bowed and broadened too; 
the case of osteogenesis imperfecta being no excep- 
tion to this sonographic pattern owing to multiple 
fractures and dislocations. 

In the evaluation of a prenatal finding of short 
arms and legs, a judgement of the thoracic cage, 
abdomen, and facial skeleton should be made. The 
echogenicity of the fetal spine and the degree of 
reduction of upper/lower and distal/proximal arms 
and legs should be observed in order to obtain 
correct diagnosis. It is worth remembering that the 
heterozygous cases of achondroplasia had normal 
femur length measurements at 16 weeks. At 32 
weeks, however, the femur lengths were approxi- 
mately equal to 28 weeks of gestation, and in 
repeated examinations, no further growth of the 
femurs could be noticed. Filly and Golbus® have 
previously reported that in cases of fetal achondro- 
plasia, growth rates in homozygous fetuses differ 
from those in heterozygous fetuses. This is illus- 
trated by our findings here, and it might serve to 
reassure those who are hesitant with regard to 
ultrasound in pregnancy on the grounds that other- 
wise healthy dwarfs might be aborted as a result of 
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screening. The heterozygous forms are probably not 
detectable during the first half of pregnancy. 
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Subependymal cysts in normal neonates 


E-Y SHEN AND F-Y HUANG 


Department of Paediatrics, Mackay Memorial Hospital, Taipei, Taiwan 


SUMMARY We undertook a prospective ultrasound 
study of subependymal cyst formation in normal 
neonates. Twenty five of 500 normal Chinese 
neonates (5%) were found to have subependymal 
cysts. Most of these (18 of 25) showed no obvious 
perinatal insult. This study suggests a rather high 
incidence of concealed intrauterine subependymal 
haemorrhage in normal term neonates. 


Subependymal pseudocysts in a neonate suggest an 
intrauterine pathology. Larroche! described these 
cystic formations, mainly located within the remnant 
zone germinativa or close to it, and considered that 
antenatal insults accounted for the cellular destruc- 
tion in the remnant matrix. A germinal matrix 
haemorrhage may also develop into a subependymal 
cyst. 

In this study, 25 of 500 (5%) normal neonates 
were found to have subependymal cysts soon after 
their birth. These neonates were all healthy at birth 
and during scanning. 

We suggest that subependymal haemorrhage may 
develop in term as well as preterm fetuses at the 
same gestational age and cause these cystic formations 
at birth. 


Materials and methods 


Between June and August 1984, 500 of 1701 
(29-4%) normal neonates in this hospital were 
scanned after obtaining informed parental consent. 
There were no differences in social class or econ- 
omic status between the parents who gave or refused 
their consent. There were 265 boys end 235 girls, 
whose ages ranged from 2 to 9 days. 


A commercially available, portable real time 
sector scanner with 5 MHz rotatory head transducer 
and a 80° field of vision was used at the bedside 
according to a standard method.° 

Physical examination is performed routinely on 
every neonate at the age 2 or 3 days in this nursery. 
If a neonate was noted to have subependymal cyst, 
he or she was then assessed again physically and 
neurologically soon after scanning. 

Patients were asked to come back for repeat 
ultrasound scans monthly until resolution of cysts. 


Results 


Subependymal cysts were discovered in 25 (5%) of 
500 neonates, 12 (4.5%) of whom were boys and 13 
(5-5%) girls. Their gestational age ranged from 37 
weeks to 43 weeks, mean 39-2 weeks (Fig. 1). 
Birthweight ranged from 2800 g to 4000 g, mean 
3302 g and occipitofrontal diameter ranged from 31 
cm to 37 cm, mean 33-6 cm. 
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Fig.1 Gestational age distribution in 25 neonates with 
subependymal pseudocysts. 
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Fig. 3 
lateral ventricles in the area above the thalamus. 


Subependymal cyst at the inferolateral margin of the 


The neonates with subependymal cysts were all 
normal physically, and had normal primitive re- 
flexes. Most had a full Apgar score at 1 minute; one 
had an Apgar score of 7 at 1 minute and 9 at 5 
minutes and three had a score 9 at 1 minute. 

The maternal history showed that three (12%) 
had had a viral infection during pregnancy, two 
(8%) had had threatened abortions, one (4%) had 
placenta praevia, and one had had frequent fainting 
spells during third trimester. The other 18 (72%) 
pregnancies were normal. 
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Subependymal cyst at the caudothalmic notch: (a) coronal view, (b) parasaggital view. 


The subependymal cysts were noted in the 
caudothalamic notch in 15 infants (Fig. 2), at 
the level of foramen of Monro in one, and at the 
inferolateral margin of the lateral ventricle in 
the area above the thalamus in nine (Fig. 3). The 
cysts were located in the right ventricle in three 
infants, in the left ventricle in 10 and bilaterally in 
12. The size of the cysts ranged from 2 mm to 7 mm 
in diameter as measured by a caliper mark on the 
monitor screen. 

Twenty two infants underwent ultrasound follow 
up monthly. Their physical and motor development 
were all normal up to the last follow up. In 13 the 
cysts resolved in two months, in seven after three 
months, and in two by four months. Three infants 
were lost to follow up. 


Discussion 


There are two pathogeneses in pseudocyst forma- 
tion, focal cerebral destruction’ and old haemor- 
rhage.” * Larroche described these honeycomb- 
like cavities lined with immature, undifferentiated 
cells.’ Burstein described a thick-walled cystic lesion 
at the site of the germinal matrix haemorrhage on 
necropsy.” Sauerbrei found a small subependymal 
cyst which developed several weeks after a previous 
subependymal haemorrhage.” 

The incidence of subependymal and intraventricu- 
lar haemorrhage in infants with a birthweight of less 
than 1500 g ranged from 43% to 55%.*° The 
subependymal haemorrhage may eventually prog- 
ress to cystic formation.** © Levene reported two 
cases of subependymal haemorrhage with subse- 
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quent pseudocyst formation at 29 days and 10 weeks 
of age." 

The obstetric history was normal in 18 (72%) of 
the infants with cyst formation in this study. It is 
unlikely that any noxious cellular agent caused 
destruction of subependymal cell population in 
utero in all of these. An hypothetical explanation is 
that concealed subependymal haemorrhage caused 
by intrauterine hypoxia or another unknown factor 
may occur several weeks before delivery and result 
in cyst formation. 

Neurological and physical examination of these 
neonates were within normal limits during the 
neonatal period as well as during their monthly 
follow up. Although the cysts were reabsorbed in all 
cases followed, it takes time to predict the integrity 
of the infant’s high cortical function and the nor- 
mality of psychomotor development. 

In summary, subependymal cyst in normal neo- 
nates may suggest intrauterine subependymal 
haemorrhage. Its aetiology needs further investiga- 
tion. Various races and communities with different 
qualities of prenatal care may have a different 
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incidence of cyst formation. We look forward to 
further reports for comparison. 
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an intrapartum death 
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SUMMARY A rare case of Marfan’s syndrome pre- 
senting as an intrapartum death ts described. Recog- 
nisable mitral valve lesions were present. 





Marfan’s syndrome is a generalised connective 
tissue disorder, and cardiovascular symptoms result 
from a loss in tensile strength of the supporting 
tissue of the aorta and cardiac valves. With more 
sophisticated diagnostic procedures it is realised that 
cardiovascular defects occur in virtually all patients 
with this syndrome,’ but they do not usually become 
manifest before the second decade. They are rare in 
childhood but have been described in infants, and 
very rarely, recognisable defects are present at 
birth. 


Case presentation 


This baby was the second child of a 25 year old 
mother. The antenatal period was uneventful apart 
from the lie, which was a breech. The mother’s 
pelvis was adequate. She was admitted, in labour, at 


39 weeks and under a pudendal block an assisted 
breech delivery was performed. Low forceps were 
used and the head was delivered with no undue 
delay or force. 

The fetal heart had been heard during labour but 
on delivery the apex beat was not felt, although the 
baby gasped once. Intensive resuscitation was un- 
successful. 

The infant was a girl weighing 2800 g. Her length 
crown to rump was 34 cm, and crown to heel 50 cm. 
Her head circumference was 35 cm, and foot length 
8:5 cm. The feet were long and narrow and the 
hands were long with tapering fingers (Fig. 1). The 
palate was not high arched, there were no flexion 
deformities of the limbs, and no signs of injury to 
the head or scalp were seen. 

A small pericardial effusion was present. The 
heart was enlarged due to right and left ventricular 
dilatation. The great vessels were macroscopically 
normal but the tricuspid and mitral valve rings were 
dilated, the cusps of both valves were voluminous 
and pale (Fig. 2). 

The pulmonary and aortic valves were normal. 
There was free blood over the surface of the brain, 
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Fig. 1 Long hands with tapering fingers. 





Fig. 2 


The heart has been opened through the left ventricle 
(short arrow) to show the large anf voluminous cusps of the 
mitral valve (long arrow). 


and there was a tear in the posterior aspect of the 
falx. The brain showed no other abnormality. 

Microscopy showed an excess of mucopolysac- 
charide in the cusps of the mitral and tricuspid 
valves, and in the aorta, pools of mucopolysac- 
charide lay between disrupted and displaced 
elastic fibres. 

The gross appearances of a long body length for 
weight, arachnodactyly, and the voluminous cusps 
of the tricuspid and mitral valves were suggestive of 
a Marfan’s syndrome and the histological appear- 
ance of the valves and aorta supported the view. The 
cause of death was considered to be a subdural 
haematoma resulting from the tear in the falx. 


1075 


Discussion 


The basic defect in Marfan’s syndrome is unknown. 
Some patients, but not all, have increased hydroxy- 
proline in the urine, an indication that increased 
collagen turnover and abnormalities in the cross 
linkage of collagen have been found.” Other tissue 
components, however, may be involved. Histo- 
logically, in the media of the aorta, elastic fibres 
show fragmentation and deflection around pools of 
mucopolysaccharide. This weakening of the wall 
leads to aneurysmal dilatation and aortic dissection. 
Other cardiovascular abnormalities include dilatation 
of the mitral and aortic valve rings and ‘floppy’ 
valves in which large, lax leaflets lead to prolapse or 
insufficiency. 

In a review of 36 infants and children with 
Marfan’s syndrome,’ 17 were found to have mitral 
regurgitation, One aortic valve regurgitation, and 
three a combination of the two. Four died in 
childhood from cardiovascular disease. Necropsy, 
performed on one who had had severe mitral 
insufficiency, showed thickened, redundant cusps in 
the mitral and tricuspid valves. 

Twin girls with skeletal features of Marfan’s 
syndrome were noted to have heart murmurs at 3 
months of age, and severe mitral regurgitation by 5 
months.* One died at 8 months and the other at 2 
years. Necropsy examination in both showed large 
redundant mitral valve cusps and medial degenera- 
tion of the aorta. 

A previous case of congenital Marfan’s syndrome 
was found in the English published reports, in which 
the baby died at birth with similar changes in the 
aortic and mitral valves.” In addition, there was 
haemorrhage into the media of an umbilical vessel, 
and evidence of an intrauterine infection, possibly 
the result of prolonged rupture of the membranes. It 
was postulated that both these features were an 
expression of the connective tissue disorder. In the 
patient we have described, death resulted from a 
tear in the falx. As there had been no problem over 
the delivery of the head, it seems likely that this tear 
was a manifestation of the basic collagen defect of 
Marfan’s syndrome, and these infants may be at an 
increased risk from shearing injuries to the support- 
ing tissues of the brain. 

No family history of Marfan’s syndrome was 
obtained and the condition presumably arose as a 
spontaneous mutation, which occurs not infre- 
quently. The paternal age, however, was not high as 
is often found in dominant mutations. 


t 
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We thank Mr C Gale for his permission to publish this case. 
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Neonatal inferior vena cava and renal venous thrombosis treated by 


thrombectomy and nephrectomy 


A G B CLARK, A SAUNDERS, M BEWICK, G HAYCOCK, AND C CHANTLER 
Evelina Children’s Hospital, Guy’s Hospital, London 


SUMMARY Neonatal inferior vena cava and renal 
venous thrombosis with obstruction was diagnosed 
clinically and confirmed by ultrasonography. Suc- 
cessful thrombectomy and nephrectomy were per- 
formed at 40 hours of age. Thrombus with obstruc- 
tion occluding the inferior vena cava favours 
immediate surgery. 


Renal venous thrombosis occurring in the neonate 
Causes haematuria, oliguria, acute renal failure, and 
hypertension.’ Diagnosis i is usually made on clinical 
grounds and supported by intravenous urography.” 
Recent advances in ultrasonography have improved 
the ease of diagnosis, in most cases giving precise 
information on the location and extent of the 
thrombus.’ This directly influences management as 
shown by the case below. 


Case report 


Clinical details. This boy was born to a mother who 
had previously had two successful pregnancies pro- 
ducing live infants and one miscarriage at 10 weeks’ 
gestation. After a normal pregnancy, spontaneous 
labour occurred at 39 weeks’ gestation. During the 
first and second stages, meconium stained liquor 
was present but no other evidence of fetal distress 
was noted. The infant was born by vaginal delivery 
and his Apgar scores were 6 at one minute, 8 at five 
minutes, and 9 at 10 minutes. His birthweight was 
3-55 kg, and there was a true knot in the umbilical 
cord. 

At 22 hours of age he was noted to have 
macroscopic haematuria, and by 30 hours, oedema- 
tous lower limbs, grunting respirations, a fine 
generalised purpuric rash, and bilaterally palpable 
kidneys. The systolic blood pressure was 130 to 140 


mm Hg. Investigations showéd a haemoglobin 
concentration of 15 g/dl, the total white cell count 
was 27:2X10°/1, platelets 25-0X10°/1, prothrombin 
time 17 seconds (control 13), partial thromboplastin 
time 62 seconds (control 35), thrombin time 25 
seconds (control 10), and fibrin degradation prod- 
ucts were greater than 10 but less than 40. The 
plasma sodium concentration was 134 mmol/l, 
potassium 4-5 mmol/l, bicarbonate 15 mmol/l, urea 
6-6 mmol/l, and creatinine 230 pmol/l. Urinary 
electrolytes values were sodium 109 mmol/l and urea 
22 mmol/l. 

After transfer to our unit at 37 hours of age, an 
abdominal ultrasound scan showed two large 
echogenic kidneys with no evidence of obstruction 
and an empty bladder. A thrombus 3 cm in length 
was seen in the inferior vena cava totally occluding 
the lumen of the vessel at the level of the renal veins 
but the latter were not visualised (Figure). 


Management. The metabolic acidosis was corrected 
by intravenous administration of 4 mmol of sodium 
bicarbonate. A laparotomy was performed at 40 
hours of age. Operative findings were a large black 
right kidney and a large dusky left kidney. Both 
renal veins and the vena cava from below the renal 
vein orifices to the hepatic vein orifice were 
occluded by thrombus. A longitudinal venotomy 
allowed complete removal of the organising clot 
from the vena cava, and thrombectomy of the left 
renal vein was successful, with improvement in 
kidney size and colour. A similar procedure on the 
right renal vein failed to produce any improvement 
in the kidney’s appearance, so a right nephrectomy 
was performed. A Tenkchoff peritoneal dialysis 
catheter was left in situ. 

After operation a bolus of 150 U of heparin 
followed by an infusion of 10 U/kg per hr in- 
travenously was given for 22 days. A 99m-Tc 
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Figure Longitudinal abdominal ultrasound scan showing 
a clot obstructing the inferior vena cava (IVC). 


diethylene triamine pentacetate (DTPA) scan at 3 
days of age showed moderate perfusion of the 
remaining kidney with no evidence of function or 
excretion, consistent with acute tubular necrosis. 
Repeat ultrasound examinations at 3 and 16 days of 
age failed to show any evidence of thrombus. 
Peritoneal dialysis continued for 11 days and the 
peritoneal catheter was removed at 19 days of age. 

On discharge from hospital, aged 24 days, the 
patient's plasma sodium concentration was 139 
mmol/l, potassium 5-0 mmol/l, urea 4-3 mmol/l and 
creatinine 168 umol/]. At follow up, aged 4 months, 
the plasma creatinine concentration was 104 umol/I 
and the electrolytes, calcium, and phosphate values 
were normal. A DTPA isotope scan showed a 
normally functioning left kidney. The baby re- 
mained normotensive and well grown. Currently, at 
age 9 months, the plasma creatinine value has fallen 
to 55 umol/l, the Cr-EDTA clearance is 42 ml/min 
per 1-73 mł, and a left kidney dimercaptosuccinic 
acid (DMSA) isotope scan shows scars at the lateral 
aspect of the upper and lower poles. 


Discussion 


Most newborns with bilateral, renal venous throm- 
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bosis die. A successful outcome has been reported 
with supportive management and after peritoneal 
dialysis,* but in these cases obstruction of the 
inferior vena cava was not known to have occurred. 
Survival after thrombectomy has been recorded.> 

We decided to perform a thrombectomy because 
of the presence of vena cava thrombosis with 
obstruction, believing there was little chance of 
survival without severe renal damage with conserva- 
tive treatment. Indeed, only one case of survival 
after vena cava and bilateral renal venous thrombo- 
sis with non-surgical management has been recorded 
(confirmed by intravenous pyelography and inferior 
vena cavagraphy).° At 7 months of age this infant 
was hypertensive (130 to 106 mm Hg, systolic), had 
a non-functioning right kidney, and a blood urea 
nitrogen value of 34 to 38 mg/dl (12-1 to 13-5 
mmol/l). 

The appearance and size of the two kidneys in our 
patient, together with the absence of renal calcifica- 
tion, suggest that the thrombosis occurred perinat- 
ally. We could not determine whether the thrombosis 
was initially unilateral as all the clot found at 
laparotomy seemed to be of similar age and con- 
sistency. 

Ultrasonography may be used to visualise the 
inferior vena cava without the attendant risks of 
hyperosmolar contrast media. If doubt exists whether 
the clot occludes the vena cava, obstruction may be 
determined by the failure of bubbles to pass along 
the vessel after rapid injection of saline into a lower 
limb intravenous cannula. Presence of a clot 
occluding the inferior vena cava, with obstruction to 
flow, favours immediate surgical intervention 
whereas renal venous thrombosis without vena cava 
obstruction may be managed conservatively. 
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Chest physiotherapy in acute bronchiolitis 


M S C WEBB, J A MARTIN, PHT CARTLIDGE, Y K NG, AND N A WRIGHT 
Departments of Paediatrics and Physiotherapy, City Hospital, Hucknall Road, Nottingham 


‘SUMMARY Forty four children with acute bron- 
chiolitis were given twice daily chest physiotherapy 
in addition to standard supportive measures and 
were compared with 46 controls who were not given 
physiotherapy. There was no clinically discernable 
benefit on-the course of their illness. 


Acute bronchiolitis, predominantly caused by res- 
piratory syncytial virus, is the most common reason 
for hospital admission with lower respiratory tract 
infection ‘in infancy.’ It has been.suggested that, 
apart from general supportive measures, oxygen Is 
the only specific form of treatment that benefits 
infants.2 We found that chest physiotherapy had 
gradually become the rule rather than the exception 
in our ward, the rationale being to assist the clearing 
of secretions in any lower respiratory tract infection. 
Of 10 standard paediatric textbooks reviewed, only 
one? mentions physiotherapy, and even then: as 
possibly only helpful in the convalescent stages of 
‘the illness; most authors do, however, advocate. 
minimal handling. We have attempted therefore to 
determine objectively whether chest physiotherapy 
is a helpful adjunct to treatment. 


Patients and methods 


Random allocation of children with a clinical di- 
agnosis of acute viral bronchiolitis’ to treatment 
with or without chest physiotherapy was made on 
hospital admission. Each child had an initial chest 
radiograph and nasopharyngeal aspirate for virolo- 
gical study. Other management decisions (for ex- 
ample supplementary oxygen, nasogastric feeding) 
were made irrespective of treatment group. Chest 
physiotherapy comprised standard techniques ap- 
- plied by a trained paediatric physiotherapist (JAM 
or NAW) chest percussion with a cupped hand for 
three minutes in each of five postural drainage 
positions followed by assisted coughing or gentle 
oropharyngeal suction performed twice each day 
while in hospital. Clinical assessment of illness 
severity was made at a fixed time each day by either 
MSCW, PHTC, or YKN (a prior pilot study showed. 
no difference between them). Strictly speaking, this 
could not be ‘blind’ with respect to treatment status 
though in practice that status was not obvious at 


* 


each assessment. A score of 0 to 3 was allocated for . 
each of heart rate, respiratory rate, hyperinflation, 
use of accessory muscles, recession, rhinitis, 
wheeze, cough, crepitations, and rhonchi (maxi- — 
mum total=30). At hospital discharge parents were 
asked to maintain a diary record of symptoms, and 
children were reviewed in outpatients after two 
weeks. 

Informed consent was obtained from parents 
before entry into the study. Statistical analysis v was 
by Mann-Whitney U test. , 


Results _ 


Ninety children (54 boys, 36 giris) with a mean age 
4-6 months (range 0-5-to 15) were studied. There ` 
were 44 in the physiotherapy. group compared with 
46 in the control group, and the two groups were 


‘similar with regard to age, sex, score on admission, 


proportion who were respiratory syncytial virus 
positive (69% overall), proportion, with a first 
degree family history of atopy (36% overall), and 


_ those with smokers in the household (66% overall). | 


There were no significant differences in -daily 
score between the two groups for the first five days 
in hospital (Table 1) nor in the change in score 
between successive days. Similarly, comparison of 
length of the acute illness showed no difference 


(Table 2). 


Twenty two children (11 in each stoup) had chest | 
radiographs showing some degree of collapse/ 
consolidation at the time of admission. Even in this 


Table 1 Daily clinical scores (maximum possible 
score=30). Values, median (range) 


Control Physiotherapy Mann- 
group group Whitney 
; U test 
No Score No Score 
On admission 46 12 4 10 ns 
(4-24) (4-22) °° 
After 1 day 45 10 - 42 7 oO n 
(2-27) (2-24) 
After 2 days x» 8 -38 7 ns 
(2-17) ` (2-21) 
After 3 days ` 31 6 28 7 . ng 
(2-21) , + (3-28) 
After 4 days 21 6 16 4 ' ns 
(2-17): (2-18) i 
After 5 days 18 5 ii 6 ; DS 
(1-11) (3-10) : 





Table 2 Length of illness (days). Values, median (range) 
Control Physiotherapy Mann- 
group group Whitney 
(n=46) (n=44) U test 

Before admission 3 3 ns 
(1-14) (1-10) 

Hospital stay 4 4 ns 

l (1-15) (2-11) 

After discharge l 4 ns 
(0-14) (0-15) 

Total length of illness 14 13 ns 
(4-27) (7-26) 


selected set of patients, in whom chest physio- 
therapy might be thought to be specifically indi- 
cated, there were no differences in daily scores or 
length of illness. 

No child required immediate cessation of phy- 
siotherapy due to acute deterioration during a 
treatment session, although many children were 
noted to become more distressed during and im- 
mediately after treatment, albeit only temporarily. 


Discussion 


Objective evaluation of chest physiotherapy is diffi- 
cult, which may largely explain why there is so little 
published information available. Mellins, in a 
review of pulmonary physiotherapy in children, 
describes data from an unpublished study by D C 


Shannon showing apparent improvement in ventila- , 


tion and perfusion after physiotherapy in a 5 month 
old infant with bronchiolitis. . 
Using simple clinical criteria, however, we have 


been unable to show any positive benefit from chest . 


physiotherapy on the natural course of acute viral 
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bronchiolitis. We did not attempt to make any 
assessment of changes in lung function that might 
have occurred during each treatment episode as we 
were more concerned to elicit any possible overall 
effect upon the child and his illness. 'Although no 
child was made so ill as to necessitate immediate 
cessation of physiotherapy during treatment, it is 
generally felt, and in our view correctly, that any 
form of handling during the acute illness upsets 
these babies, and that they seem to be least 
distressed if left undisturbed as far as is practicable. 
Chest physiotherapy requires considerable hand- 
ling, and as we have been unable to show any 
benefit from its use, we recommend that physio- 
therapy should not be used routinely in the manage- 
ment of acute bronchiolitis. 


We thank the children and their parents for their cooperation. We 
also thank Dr E J Hiller and Dr D A Curnock for their helpful 
advice and for allowing us to study patients under their care. 
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White matter attenuation and megalencephaly 


R O ROBINSON 


Newcomen Centre, Guy's Hospital, St Thomas Street, London 


SUMMARY The computed tomogram of a 6 month 
old girl with familial megalencephaly showed wide- 
spread attenuation throughout the white matter. 
She continued to be developmentally and neurologi- 
cally. normal. Her scan at age 3 years was normal 
apart from the megalencephaly. A tentative ex- 
planation for thisunusual series of events is offered. 








Generalised low attenuation of the white matter is 


usually accompanied by an abnormal clinical pic- 
ture. A child with megalencephaly who was other- 
wise neurologically and developmentally normal, 
and in whom this picture gave rise to a period of 
diagnostic uncertainty is reported. A tentative ex- 
planation is suggested. 


Case report 


This girl, who is now aged 31⁄2 years, was first seen at 
6 months for evaluation of macrocephaly, her head 
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Fig. 1 


Computed tomogram of the patient at age 6 months. 


circumference having risen from the 25th centile at 
birth to 3 SDs above the mean. She was otherwise 
well. There was no evidence of raised intracranial 
pressure, and apart from a little motor delay in 
specifics related to the mechanical effect of her large 
head, she was developmentally and neurologically 
normal. It was noted that the head circumferences 
of both her parents lay on the 90th centile. 
Computed tomogram showed widespread attenua- 
tion throughout the white matter (Fig. 1). Enzyme 
assays excluded metachromatic and Krabbe’s 
leukodystrophies, and Gm, and Gm) gangliosi- 
doses. Her electroencephalogram was normal as 
were her visual evoked responses. A provisional 
diagnosis of Alexander’s disease in the presymp- 
tomatic stage was made, but fortunately not com- 
municated (with its implications) to her parents. 
Thereafter her head circumference grew normally at 
3 SDs above the mean and her development 
continued at an age appropriate rate. At age 3 years 
she had a second computed tomogram which was 
normal (Fig. 2). 


Discussion 


Low attenuation of the white matter is a characteris- 
tic finding in the childhood leukodystrophies. The 
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Fig. 2 


Computed tomogram of the patient at age 3 years. 


cause of this appearance is conjectural. It may be 
due to the presence of myelin breakdown products 
or white matter oedema, as in the more rapidly 
progressive leukodystrophies. This latter suggestion 
seems particularly relevant in the spongiform 
leukodystrophies described by Alexander and van 
Bogaert and Bertrand in 1949.' * Absence of myelin 
alone will not suffice. The white matter appearances 
in Pelizaeus-Merzbacher’s disease, the most chronic 
of these conditions, may be normal on computed 
tomogram. The appearance is also seen in acute 
leukoencephalitis, a presumed virus associated en- 
cephalopathy in which the brunt of the inflamma- 
tory process falls on the white matter. 

Clearly these explanations do not apply here. 
There is no suggestion of a progressive disorder: she 
has experienced no acute neurological illnesses. 
Severe delay in central nervous system myelination, 
incompatible in any case with clinical normality, 
should not by the above reasoning be associated 
with pronounced changes on computed tomogram: 
in addition the normal visual evoked response 
latency argues against this supposition. 

She would, however, seem to have familial 
megalencephaly. In this condition the rate of head 
growth is abnormally high in the first six months. 


This is presumably due in part to acquisition of new 
myelin which is normally proceeding in the cerebral 
hemispheres at this time. It is tentatively suggested 
that in this case where the rate of head growth was 
extremely rapid. the processes associated with a 
high level of metabolic activity were sufficient to 
cause low attenuation on computed tomogram. An 
analogous situation seems to exist on resumption of 
a normal diet after a period of either intrauterine or 
postnatal malnutrition. Here rapid head growth in 
infancy may be accompanied by the transient 
occurrence of signs of raised intracranial pressure. 
In one personally observed case this has not, 
however, been accompanied by abnormal appear- 
ance of the white matter on computed tomogram. 
At no time had our patient clinical signs of raised 
intracranial pressure. 

Impressive and alarming though the computed 
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tomograms were, because the child was clinically 
unaffected, diagnostic uncertainty was expressed 
and a guarded prognosis was not given to the 
parents. It is important to recognise that even after 
10 years relatively widespread use we are still 
exploring the clinical implications of computed 
tomography technology. 


References 


' Alexander WS. Progressive fibrinoid degeneration of fibrillary 
astrocytes associated with mental retardation in hydrocephalic 
infant. Brain 1949:72:373-81. 

- Van Bogaert L, Bertrand I. Sur une idiotie familiale avec 
dégénérescence spongicuse du névraxe. Acta Neurol Belg 
1949 :49:572-87. 


Correspondence to Dr R O Robinson, Guy's Hospital, St Thomas 
Street, London SE1 9RT. 


Received 12 August 1985 


Archives of Disease in Childhood, 1985, 60, 1082-1085 


Personal practice 


Small bowel biopsy 
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Departments of Paediatrics and Paediatric Radiology, Southampton General Hospital 


SUMMARY 


We describe our technique of small bowel biopsy, which has been used on 190 


occasions over a four year period. In 77%, the examination was completed within 10 minutes, 
and fluoroscopy times were less than 10 seconds in 75% of the cases. The technique is easily 
taught, and it has made the examination a minor procedure. 


The technique of small bowel biopsy in childhood 
has been reviewed previously,'~ and the import- 
ance of minimising radiation exposure has been 
emphasised.* The procedure can be a time consum- 
ing and worrying experience for patients, parents, 
and medical staff. We had previously used different 
techniques, but by combining our experience with a 
modification of the method of Gaze et al' we have 
reduced appreciably the total intubation time and 
radiation exposure, while at the same time making 
this a less stressful experience for the patient. 


Methods 


The procedure is explained to parents and older 
children, and written consent is obtained. The most 
convenient time for the examination is in the early 
morning after overnight fasting: most children arrive 
at the hospital between 8 and 8.30 am and are able 
to leave in the early afternoon. 

Premedication is by diazepam syrup or crushed 
tablets, given with a little water 30 to 60 minutes 
before the procedure. The dose given depends on 
the child’s age—under 1 year, 5 mg; over l year, 
10 mg. Parents accompany the child to the fluoro- 
scopy room but are not present during the actual 
procedure. The child lies supine on a padded x ray 
table and a butterfly needle is inserted into a 
suitable vein. A second dose of diazepam (up to 
0-5 mg/kg with a maximum of 10 mg) is slowly 
injected until signs of adequate sedation occur, after 
which metaclopramide, in a dose of 0-5 mg/kg with 
a maximum of 10 mg, is given. The needle is then 
removed. 

Two metered doses (10 mg each) of aerosol 


lignocaine spray are applied to the back of the tongue, 
using the extension tube on the aerosol (Xylocaine, 
Astra). The child invariably swallows, and thus 
spreads the lignocaine over the pharynx, facilitating 
passage of the tube without gagging. Care must be 
taken not to spray the lignocaine during inspiration. 
The paediatric biopsy capsule attached to a semi- 
rigid tube with an outer sleeve (see addendum) is 
then gently directed into the oesophagus. The outer 
introducing sleeve is of sufficient length to reach 
from the lips to the lower half of the oesophagus. 
We have found exact measurement of the outer 
sleeve to be unnecessary. We estimate length 
visually by holding the tubing against the child from 
mouth to mid-sternum and allowing 5 to 10 cm to 
protrude from the mouth to be held by the 
investigator. With the capsule in the lower oesopha- 
gus, the child is placed on the right side and the 
inner semi-rigid tubing is advanced slowly with the 
outer tube held fixed. As it is advanced the 
semi-rigid tubing is rolled clockwise and anticlock- 
wise between thumb and fingers to ease the passage 
of the capsule. 

Once sufficient tubing has been inserted to reach 
beyond the pylorus the child is turned supine and 
the image intensifier is positioned accurately over 
the patient. A momentary fluoroscopic exposure 
shows the anatomical siting of the capsule (see 
addendum). It is frequently found that the capsule 
has passed through the pylorus and is already in a 
satisfactory position for biopsy. If the capsule is 
directed towards the pylorus but has not passed 
through, a wait of one to two minutes may be all that 
is necessary. A second momentary fluoroscopic 
exposure confirms the position. Most of our biopsies 
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are taken from the third or fourth part of the 
‘duodenum but the second part is acceptable. If 
| the capsule is pointing away from the pylorus and 
| the tubing coiled in the stomach it is withdrawn 
| to the approximate position of the cardia and the 
~ 'manoeuvre is repeated. In the rare event of persis- 
tent ‘hold up’ at the pylorus the following 
manoeuvres may be tried: 

(1) Manual pressure over the left hypochondrium 
with the patient lying on the right side; 

(2) Gentle injection of cold water or metaclopra- 

‘mide syrup down the tube; 

(3) Advancement of the outer tube until it is in 
contact with the capsule, followed by advancement 
of the inner tube. This prevents deflection of the 
capsule away from the pylorus. 

With the capsule in the desired position a 20 ml 
syringe is attached to the tube and 2 to 5 ml of air are 
gently injected to clear any mucus from the capsule. 
Repeated slow gentle suction is then applied to fire 
the capsule. Sudden release of suction in the syringe 
or the complete withdrawal of the plunger from the 
barrel is to be avoided as this may lead to detach- 
ment of the capsule. Successful firing of the capsule 
is indicated by a resistance felt on attempting to 
inject a small volume of air down the tube. If this 
manoeuvre is too vigorous the whole capsule or its 
cap may become disconnected. The capsule is 
withdrawn together with the outer tube. If no 
specimen is present, a second loaded capsule is 
available and a further attempt is made immedi- 
ately. After recovery from sedation on the ward the 
child has a meal and is discharged, usually within 
three hours. 


Biopsy specimen. The capsule is dismantled and the 
specimen is found within it or attached to the knife 
blade. A needle is used to transfer it to a moistened 
finger tip. The specimen rolls up with the mucosa on 
the outside, and by using the needle the edges are 
unrolled to produce a flat sheet of tissue with the 
mucosa in contact with the finger and the muscularis 
uppermost. It is then transferred directly, muscu- 
laris side down, to a small square of nylon mesh and 
placed’ in Bouins solution. It is now correctly 
orientated for examination under the dissecting 
microscope or for sectioning after further proces- 
sing. Ordinary filter paper is not a satisfactory 
substitute for the nylon mesh as fibres may adhere to 
the sample and cause distortion during sectioning. 


Patients and Results 
Over a 4 year period 190 consecutive procedures 


produced 184 satisfactory specimens at the first 
attempt. The ages of the children ranged from 6 
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months to 16 years, and all were being investigated 
for possible coeliac disease, either as a primary 
investigation or as part of a gluten challenge. Some 
of the children, therefore, had more than one 
biopsy. The total intubation time (taken from the 
introduction of the capsule into the oesophagus unzil 
its removal) was recorded, as was the fluoroscopy 
time. Most of the biopsies were performed by junior 
staff of the paediatric and radiology departments. 
The intubation time ranged from 1 to 90 minutes. 
Seventy seven (42%) of the 184 successful procz- 
dures were completed within 5 minutes, and 142 
(77%) within 10 minutes (Table 1). Only 11 tock 
longer than 30 minutes. For most of the biopsies the 
fluoroscopy time was derived from the standard 
timer on the control panel but this was not accuraze 
to less than 5 seconds. For the latter part of the 
study the fluoroscopy unit was equipped with en 
electronic timer with a display on the monitor. This 
gives an accuracy to 1/100 of a second. In the 
interests of simplicity, however, all fluoroscopy 
times below 5 seconds were recorded as ‘less than 5 
seconds’. Actual screening time ranged from 0-4 to 
83 seconds. In 97 examinations (53%) the fluoros- 
copy time was 5 seconds or less, and in 137 (75%) it 
was less than 10 seconds (Table 2). ` 


Failures. We experienced 6 failures out of the 190 
biopsies attempted. (See Table 3). Satisfactory 
specimens were easily obtained in each case at the 
next attempt. It is now our practice that if ro 
specimen has been obtained within 40 minutes we 
abandon the attempt and try again at a later date. 


Table 1 Intubation times for small bowel biopsies 


Intubation time (mins) No of patients (%) 
0-5 TT (42) 
6-10 65 (35) 
I1l-15 19 (10) 
16-20 6 (3) 
21-25 5 (3) 
26-30 1 (0-5) 
31-90 11 (6) 


Table 2 Fluoroscopy times for small bowel biopsy. 


Fluoroscopy screening No of patients (%) 
time {secs} : 

5 97 (53) 
&-10 40 (22) 
11-15 15 (8) 
16-20 8 (4) 
21-25 7 (4) 
26-30 3 (2) 
31-83 14 (8) 
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Table 3 Biopsy failures 


Reason for failure No of cases 


Unable to pass capsule 
through pylorus 3 
Gastric mucosa obtained 1 
considered ansuitabie 
for histology I 
Repeated tracheal intubation 1 


Possible dangers 


Drug reactions. Diazepam: respiratory depression is 
the main hazard, especially if the injection is too 
rapid, but this was not encountered in our series. In 
one child unusually deep sedation was produced. 

Lignocaine: anaphylaxis from the use of the local 
anaesthetic spray is a theoretical hazard but we have 
never seen it. Nevertheless full resuscitation facili- 
ties should be available during the procedure. 

Metaclopramide: we know of-no dangerous side 
effects or complications with its use as we have 
described. 


Tracheal intubation. If this occurs the child is likely 
to cough vigorously and the capsule should be 
withdrawn at once. Tracheal intubation may be 
more likely if the lignocaine is accidentally inhaled. 


Aspiration of stomach contents. This is unlikely to 
occur if the child has been fasted adequately. 


Bleeding. We fee] that with the use of the paediatric 
sized capsule, bleeding rarely occurs, and in none of 
the 190 biopsies attempted was there a case of 
clinical bleeding. In our combined previous experi- 
ence of over 1500 biopsies we have not encountered 
either clinical bleeding or perforation. We do not 
check clotting times before biopsy unless a bleeding 
or clotting problem 1s suspected. 


Inexperience. We would strongly advise against 
small bowel biopsy being attempted without some- 
one present who has had experience of the proce- 
dure. 


Discussion 


By modifying previously described techniques we 
have developed a more efficient method of small 
bowel biopsy. The: sedation given was similar to that 
of Gaze et al,! except that we administered an 
additional dose of oral diazepam which reduces the 
stress of travel to the radiography department and of 
the venepuncture. With the dose of diazepam that 


we used, there were no instances of respiratory 
depression and we were surprised to find that all 
children had recovered sufficiently to be able to go 
home within three hours of its administration. 
Another advantage of this drug is the amnesia that it 
produces. We now use an emulsion form of diaze- 
pam (Diazemuls, Kabi Vitrum) which causes less 
discomfort when injected. 

Having had considerable experience with dif- 
ferent types of tubing, we find that the use of the 
semi-rigid angiography catheter (see addendum) is 
far more satisfactory than the very soft tubing 
supplied with the Watson capsule. Initially we 
assumed that by using the stiffer tube, as described 
by Townley and Barnes,” metaclopramide would be 
of little benefit but this ‘has proved to be incorrect, 
and we feel that their combined use is advantageous. 
Further vindication of the method is the ready 
acceptance by children and parents of repeat biop- 


. sies. The same technique has been used by one of us 


(TH) in adults; the only difference found has been a 
slightly longer fluoroscopy time. The paediatric 
sized capsule provides a perfectly adequate sample 
for histology, electronmicroscopy, and enzyme 
estimation. 

We disagree with Law” that it is necessary to 
manipulate the capsule under fluoroscopic control, 
as this results in increased radiation exposure. Only 
one of his patients had a fluoroscopy time of less 
than one minute. Neither do we feel that a guide 
wire would aid manipulation of the capsule as 
suggested by Maki,° who reports a mean fluoros- 
copy time of one minute. 

Meticulous attention to the fluoroscopy technique 
(see addendum) with momentary exposures only 
and no tube manipulation under direct vision results 
in- considerable reductions in radiation exposure. 
Only one other paper“ emphasises the use of split 
second exposures and in that study 92% of biopsies 
were completed within five seconds of fluoroscopy 
time. For comparison, in our department, screening 
time for a barium meal ranges from 30 seconds to 
one minute. 

The technique we describe i is learned quickly by 
the junior paediatric and radiology staff, who 
performed almost all the biopsies. Even with this 
large number of investigators we estimate our 
failure rate to be approximately one in 30, ánd in all 
children satisfactory specimens were eventually 
obtained. 


Addendum 
Capsule. We use a paediatric size Watson modifi- 


cation of the Crosby capsule (Ferraris Development 
and Engineering Company). We have had experi- 


ence with the more expensive American Crosby 
capsule which has proved to be entirely satisfactory 
but in our view offers no real advantages over the 
English version. 

The capsule is supplied with a small metal loading 
jig and rubber diaphragms. We have never found 
the loading jig to be of use. After experimentation 
with different types of latex rubber we found the 
smooth cuff portion of a surgeons rubber glove 
(Regent Dispo glove) to be the most satisfactory. 
After carefully loading the spring blade in the 
proximal part of the capsule it is covered by a 2 cm, 
square of rubber. The cap is then screwed down 
firmly and excess rubber trimmed to leave a small 
frill which may help peristalsis grip the capsule. 


Tubing. The semi-rigid tubing (KIFA cat no 17.887- 
7. Seimens-Elema, Sweden) is standard angiography 
catheter that comes in rolls of five metres. This 
tubing cannot be sterilised using heat but all the 
equipment may be cleaned with a proprietary 
sterilising fluid such as Hibitane or glutaraldehyde. 
To attach the tubing to the capsule it is necessary to 
draw out a terminal segment after softening in 
steam. The thinned segment is then trimmed and 
inserted into the capsule and the end splayed out 
using any blunt tapered instrument preheated in 
steam. The outer tube is the same as that described 
by Gaze er al' (Portex radio opaque 800/023/300 
shore 90), and a fresh piece is cut for each patient. 


Fluoroscopy technique. The apparatus consists of a 
standard fluoroscopy table with image intensifica- 
tion and a television monitor. Careful attention to 
the details of fluoroscopy substantially reduces the 
radiation dose to patients. All fluoroscopic expo- 
sures are momentary, that is less than one second. It 
is most important that the image intensifier be 
carefully positioned over the patient and the dia- 
phragms coned te a suitable size. It is not necessary 
to identify the stomach, duodenal cap, or duodenal 
loop. The position of the capsule is determined by 
the characteristic smooth configuration of the 
tubing (see Figure). The total fluoroscopic time is the 
summation of these momentary exposures. On no 
account should there be panning or hunting for the 
image. There must be no manipulation of the tube 
under direct vision. If the tube is found to have 
looped in the stomach the inner tubing is withdrawn 
until the capsule is once more positioned at the 
cardia and the tube manipulation is repeated. It is 
not necessary to perform any of this repositioning 
under direct vision. Cases where the fluoroscopy 
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Figure Characteristic configuration of the biopsy capsule 
tubing. (A) In the stomach; (B) vertical descent in the 
second part of the duodenum; and (C) approaching the 
duodeno-jejunal flexure. 


time exceeded 15 seconds were those in which 
repeated repositioning or replacement of the cap- 
sule was required. Exceptionally there may be 
anomalous looping of the duodenum with the result 
that the first and second parts are superimposed. 
Superficially it may then seem that the tube is 
looped in the stomach, but to confirm the position in 
the second or third parts of the duodenum requires 
no more than a further second or so of fluoroscopy. 

Video disc storage of the momentary image is a 
useful recent refinement, and the brevity of the 
exposure time is now only limited by the reaction 
time of the operator. The stored image can then be 
retrieved and reviewed at leisure. 


We thank Mrs Brenda Danby for radiographic and other assist- 
ance. 
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Spina bifida—a vanishing nightmare? 
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Hallamshire Hospital, Sheffield 


SUMMARY Detailed analysis is presented on the dramatic decline in spina bifida births and other 
congenital central nervous system defects in the past 12 years, in both Sheffield and the rest of 
Great Britain. In Sheffield, there was an average of 20 spina bifida births per year up to 1972, but 
since then there has been a progressive fall to only one in 1984. This decrease may be partly 
attributable to antenatal diagnosis and terminations of affected pregnancies, but there is no 
known explanation for the rest of the fall, which has also been experienced throughout Great 
Britain. 

The virtual elimination of spina bifida is now possible, as long as the existing methods of 
prevention and antenatal diagnostic facilities are used even more fully. Relaxation of our effort 
and a reverse in the ‘natural’ trend could bring the incidence of spina bifida back to where it was 


15 years ago. 


The object of this report is to draw attention to the 
declining number of births with neural tube defects, 
with special reference to spina bifida in Sheffield, 
and to outline the role of antenatal diagnosis 
followed by termination of pregnancies in this 
phenomenon. It is now possible that spina bifida is a 
disappearing disorder. In the past, increases in spina 
bifida births occurred during war, famine, or econo- 
mic disasters, and a corresponding tendency to 
steady decline was seen when these circumstances 
improved. Reductions in incidence, however, have 
never been of the order experienced in the past few 
years. 


Experience in Sheffield 


Sheffield is an industrial city with a population of 
550 000 and an annual average of 6500 births. An 
accurate congenital anomalies registry was estab- 
lished 20 years ago, and is a most valuable source of 
information. The information is abstracted from 
birth certificates, on which every evident congenital 
abnormality is recorded. All information is cross- 
checked with hospital records, and is corrected if 
necessary. 

Like elsewhere, there were no known measures 
for preventing spina bifida births until about 1965! 
when a large scale study established that the risk of 


neural tube defects in a family after they had had a 
baby with spina bifida was approximately 5%. 
Prevention of recurrences, however, was only possi- 
ble by avoiding further pregnancies. This made no 
measurable impact on the number of spina bifida 
births. 

In 1972, after the first report on the value of 
a-fetoprotein estimation in the amniotic fluid,” 
amniocentesis was offered to high risk couples. 
Although this was most valuable to these couples, it 
made no measurable difference to the number of 
spina bifida births, because over 95% of these are 
firstborn. Soon after came the possibility of dis- 
covering a much higher number of families at high 
risk with the routine estimation of the serum 
a-fetoprotein concentration in pregnant women,’ 
and since then more and more ‘normal’ pregnancies 
have been monitored by serum tests. Routine serum 
tests started in January 1977 on women who 
presented at the antenatal clinic in good time. In 
1983, over 90% of pregnant women had been 
screened. When indicated, the serum test was 
usually followed by amniocentesis and termination 
of pregnancy if the result indicated a neural tube 
defect. 

Concurrently, increasing use was made of di- 
agnostic ultrasound monitoring of pregnancies and 
this is now part of routine management. 
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Table 1 Spina bifida and encephalocele births among 
Sheffield residents 
ee 


Years Average number Rate per 10 000 
per vear total births 

”—_ ee 

1968-70 18 21 

1971-73 10 16 

1974-76 8 13 

1977-79 6 1] 

1980-82 6 1] 

1982 2 

1983 3 2 3-6 

1984 l 





The economic status of the city was improving in 
the 1960s. There was little unemployment, and the 
population’s diet had probably never been as good. 
Yet, the incidence of spina bifida was around 20 per 
10 000 births. The late 1970s saw a progressive 
deterioration in the standard of living for those who 
became unemployed, and by the 1980s some 15% of 
the population were jobless. It is not known whether 
and how this affected the nutrition of pregnant 
women. 


Spina bifida and encephalocele. During the 1970s 
and 1980s the annual number of spina bifida and 
encephalocele births fell progressively from an 
average of 18 in 1968-70 to an average of two in 
1982—4 (Table 1). In 1984, there was only one spina 
bifida birth. The rate per 10 000 total births was 21 
in 1968-70 and only 3-6 per annum in 1982—4. In 
1984, the rate was only 1-8 per 10 000 but this is 
based on very small figures. Furthermore, in recent 
years, a larger proportion than usual have suffered a 
simple meningocele, so it has been among the more 
severe cases, (these with myelomeningocele) that 
numbers have declined most steeply. 

While the major reason for the nine-fold reduc- 
tion in the annual number and a six-fold reduction in 


Table 2 
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the annual rate between 1968 and 1970, and 1982 
and 1984 was the natural decline in pregnancies 
affected by spina bifida, antenatal diagnosis 
followed by terminations of pregnancies became 
more and more responsible for the reduction of 
spina bifida births in the last six years. 

To establish the role of antenatal diagnosis and 
terminations of pregnancies, a thorough study was 
carried out for the years 1979 to 1984 inclusive, of all 
the notifications of births and deaths: all the 
antenatal a-fetoprotein tests; and the relevant ob- 
stetric records in the three large units where almost 
all the births and terminations in Sheffield take 
place. 

Table 2 shows that during these six years, eight 
babies were born with a simple meningocele; (none 
were terminated for this reason), 19 babies were 
born with myelomeningocele, and three with en- 
cephalocele. Without terminations nearly double 
this number would have been born with 
myelomeningocele and encephalocele because in 
the same six years 18 and 1 terminations respectively 
were carried out because the fetuses had these 
defects. During 1979-81 an average of 9-6, and in 
19824 an average of 6-6 conceptions are known to 
have occurred with spina bifida (including simple 
meningocele) or encephalocele. During 1982-4 
there were only two such births a year, so that in 
these three years antenatal diagnosis accounted for 
some two thirds of the reduction in spina bifida 
births. . 

Some of the 19 myelomeningocele births that 
occurred in the last six years could have been 
prevented. In two the diagnosis was made ante- 
natally but the parents refused termination, in a 
further four a suggestive positive serum test result 
was not followed up by amniocentesis and in another 
five the serum gave false negative results and ultra- 
sound was not used. 

Finally, eight mothers of affected babies were not 


Neural tube defects in children born in Sheffield between 1979 and 1984 


ŘS 








Year Births Terminations Total 
MMC” MCt EC AC Total MMC AC Total 
1979 3 2 | l 7 4 7 11 18 
1980 6 2 l l 10 | 8 9 19 
1981 5 3 1 — 9 =e 5 5 14 
1982 l l — — 2 6 4 10 12 
1983 3 — = =i 3 4 7 11 14 
1984 l — — l 2 38 3 Fi 9 
Total 19 8 3 3 33 19 34 53 86 


MMC= myelomeningocele; MC= meningocele; EC=encephalocele; AC= anencephalus. 
*Of 19 cases of liveborn MMC, 5 are alive in 1985; tall 8 are alive; fall 3 died, şplus one with encephalocele. 


There have been no terminations for meningocele. 
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screened, largely because they attended too late for 
the first antenatal visit. In this group there was a 
high proportion of immigrant women from the 
Asian subcontinent. 

Fourteen of the 19 infants with myelomeningocele 
had severe, permanently handicapping lesions at 
birth within the criteria for non-treatment.* They 
were under the care of several different consultants: 
none were treated and all 14 died. Two others, who 
were borderline cases, were not treated at birth but 
were operated on later; they survived with severe 
handicaps. The last three were far less severely 
affected, were treated, and survived with only mild 
to moderate handicap. During a similar period a 
decade earlier, some 60 infants survived with severe 
multisystem handicaps. 


Anencephalus. Antenatal screening made an even 
more successful contribution to the elimination of 
anencephalic births. During the last six years there 
were 34 terminations of anencephalic fetuses and 
only three births (1:6 per 10 000) including still- 
births. There was only one anencephalic stillbirth in 
the last three years (0-5 per 10 000). (In this case no 
antenatal tests were carried out because the immi- 
grant mother from the Third World did not attend 
an antenatal clinic.) Between 1968 and 1973 there 
were an average of 20 per 10 000 anencephalic births 
per year, so by 1982~4 there was a 40 fold reduction 
in births and a halving of known conceptions. 

It is possible that there were more terminations 
for anencepahlus than these figures indicate, if the 
diagnosis was made by ultrasound alone and if the 
reason for termination of pregnancy was not speci- 
fied. 


Experience in the major cities and NHS regions and 
in England and Wales 


Major cities. Based on Office of Population Cen- 
suses and Surveys data there was a similar trend of a 
reduction in spina bifida births in most major cities.” 
In London itself there were 47 spina bifida births in 


Table 3 Spina bifida births in England and Wales in 1983 


Toral births 
London 94 224 
Seven other major cities” 57 370 
London and 7 major cities 151 594 
The rest of England and Wales 481 171 
All England and Wales 632 765 


1983; a rate of 5-0. As recently as 1979, the rate was 
8-3. 

The rate in 1983 for the seven provincial cities 
with births of over 5000 each was on average 4-4. 
Within these global figures there are, however, 
differences. For example, in Nottingham with over 
7600 births, not a single baby was notified as having 
been born with spina bifida but in Bradford the rate 
had increased from 6-9 in 1979 to 8-7 in 1983. Such 
fluctuations are liable to occur when the numbers 
are small. Bradford has a large Asian minority but 
there is no indication whether the incidence was 
higher among Asian immigrants. 

In the rest of England and Wales in 1983 there 
were 350 spina bifida births, a rate of 7-3. This is 
significantly higher (P<0-01) than in the eight major 
cities. It is possible that the antenatal services in the 
major cities are better organised and detect more 
abnormal pregnancies. (Table 3) 


Health regions. In most of the 14 English regions, 
and also in Wales, the incidence rates ee 
considerably, but with individual variations. 
1979 the highest rate was in the Northern on 
Health Authority—22-9 per 10 000—and the lowest 
was in Oxford—9-0 per 10 000. These rates dropped 
to 7-6 and 4-8 respectively in 1983. Until recently 
East Anglia had experienced a low incidence for 
many years, but their rate has not decreased as in 
other regions. While in 1980 the rate was 9-0, in 
1983 it was 10-3 per 10 000 which was the highest of 
all the 14 health regions and about the same as that 
of Wales (10-4). In East Anglia routine antenatal 
serum tests were abandoned in 1981 because this 
was considered to be uneconomic. In 1983 Trent, 
which includes Sheffield, had the lowest rate with 
only 4: a fourfold reduction since 1979 when it was 
16. 


Wales. In Wales, particularly the south, there had 
been a high incidence in the past, but between 1979 
and 1983 the rate reduced from 15-7 to 10-4. The 
reduction in the three health districts of Glamorgan, 


Spina bifida Significance 
No Rate per 10 000 i 
47 5-0 
25 4:4 ns 
n 4-7 
350 73 | p<0-01 
ea) 6-7 


*Cases with 5000 or more births—Birmingham, Leeds, Ncttingham, Liverpool, Manchester, Sheffield, and Bradford (in decreasing order of number of births). 
The spina bifida rate for London and the 7 major cities is significantly lower than the rest of England snd Wales (99% level). 


which includes Cardiff, was from 18-7 to 13-8. In 
Cardiff itself there has been no consistent decrease 
in spina bifida births during the period 1974 to 1983, 
with the lowest number of two in 1981 and the 
highest of seven in 1982.’ 


England and Wales. In England and Wales as a 
whole, the incidence of spina bifida was high, both 
absolutely and by international comparisons, up to 
1972. There were only minor fluctuations in the 
rate, which was around 20 per 10 000 each year. In 
1972, the last year before antenatal diagnosis 
became possible, 1380 babies were born with spina 
bifida unassociated with encephalocele or 
anencephalus (18-8 per 10 000) or approximately 
1520 if we include an estimated 140 born with 
encephalocele not included with spina bifida births. 
This 1520 would give an annual incidence of 21 per 
10 000. Since then there has been a rapidly progres- 
sive decline in spina bifida births, including en- 
cephaloceles, from 789 (12 per 10 000) in 1980 to 
461 (7-3 per 10 000) in 1983 (Table 4). 

The even greater reduction in anencephalic births 
from 14-7 per 10 000 total births in 1974 to only 2 in 
1983 can be largely accounted for by antenatal 
diagnosis followed by termination of pregnancy. 

During the same period there was also a consider- 


Table 4(a) Spina bifida births (without anencephalus or 
encephalocele) in England and Wales between 1971 and 
1978* 





Year No Rate per 100 000 
total births 

197] 1404 17-7 

1972 1380 18-8 

1974 1078 16-7 

1976 794 13-4 

1978 765 12-7 

}Number with encephalocele approximately 10% more. 

Table 4(b) Spina bifida and encephalocele births (without 


anencephalus) in England and Wales between 1979 and 
1983* 





Year Spina bifida Encephalocele Total Rate per 100 000 
total births 

1979 789 84 873 13-6 

1980 M2 77 789 11-9 

1981 623 76 699 10-9 

1982 49] 67 558 8-9 

1983 410 51 461 7-3 


“These figures have been adjusted with the help of Office of Population 
Censuses and Surveys (OPCS).'" In the OPCS publications spina bifida with 
anencephalus is classified as spina bifida, and encephalocele are included 
among other disorders of the CNS. 
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able decrease in the number of hydrocephalic 
infants (unassociated with spina bifida) born from 
4-8 to 3-1 per 10 000, although antenatal diagnosis 
and terminations played no part in this decline. 
Possibly, this is a true change in the incidence of the 
disorder and is similar to that which might have been 
observed in the case of neural tube defects had there 
been no medical interference. This suggestion is 
supported by the fact that in Northern Ireland, 
where therapeutic abortions are rarely carried out, 
the incidence of spina bifida decreased in a propor- 
tion similar to that observed for hydrocephalus in 
England and Wales. These figures for hydrocepha- 
lus must be viewed with some caution, however, 
firstly, because many cases are not diagnosed in the 
neonate, and secondly those diagnosed later may 
not be included in the statistics. On the other hand, 
some cases are not truly ‘congenital’, but are 
acquired in the neonatal period. 


Role of antenatal diagnosis and terminations of 
pregnancies. The role of antenatal diagnosis in the 
reduction in babies born with neural tube defects is 
not precise as notifications of terminations of 
pregnancies because of fetal neural tube defects are 
almost certainly incomplete. The data available 
from the Office of Population Censuses and Surveys 
relates to 1980-3.’ 

In 1974 there were only 34 terminations but these 
increased progressively to 511 in 1983. Most were 
carried out because the fetus had anencephalus. The 
number of pregnancies terminated specifically be- 
cause the fetus had spina bifida was never more than 
130 (in 1982) unless terminations for spina bifida are 
included in those notifications with unspecified 
central nervous system malformations. Even so, it is 
unlikely that terminations for spina bifida exceeded 
150 in any one year, and yet in 1982, 900 fewer 
babies were born with spina bifida than only 10 
years earlier. 


Table 5 Reported incidence of births with congenital 
malformations in England and Wales between 1974 and 
1983 











Year Rates per 10 000 total births 
All CNS % Other than 
malformations CNS 
1974 196-7 37-9 (19-3) 158-8 
1976 209-9 32:5 (15-5) 177-4 
1978 212-2 29-2 (13-8) 183-0 
1980 213-8 22:3 (10-4) 191-5 
1982 210-9 16:1 (7-6) 194-7 
1983 220-8 14-5 (6:6) 206-3 


CNS=central nervous system. 
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Other congenital defects. Whatever are the cause or 
causes of the decline in central nervous system 
defects, these are not applicable to other types of 
congenital malformations. On the contrary, the 
incidence of all congenital malformations is on the 
increase. The rate for all congenital defects, exclud- 
ing those of the central nervous system increased 
progressively from 159 in 1974 to 206 per 10 000 
total births in 1983.° (Table 5) In 1974, 19-3% of all 
notified congenital malformations were those of the 
central nervous system, and by 1983 this proportion 
had fallen to 6-6%. 


Experience in Scotland 


Considerable reductions in spina bifida births have 
been achieved in Scotland,” © from 265 (30 per 
10 000) in 1971 to 75 (11 per 10 000) in 1982. Some 


40% of the fall is attributable to terminations during” 


1979-82. In 1982 the incidence, even without 
terminations, would have been down to 18 per 
10 000. 

In the West of Scotland, major effort was made to 
reduce the incidence of neural tube defects using 
routine serum a-fetoprotein tests.'' By 1981, 73% of 
pregnant women had routine serum tests; only 1% 
needed amniocentesis and 56 terminations of preg- 
nancy were carried out where the fetus had spina 
bifida. . 

In Greater Glasgow itself, spina bifida births 
declined from 40 per 10 000 in 1974 to 5 per 10 000 
in 1983 (personal communication). Some 21 ter- 
minations were carried out in 1981 because of spina 
bifida, suggesting that 31 spina bifida conceptions 
took place, in contrast to the 56 some seven years 
earlier. There must be additional explanations for 
the remainder of the eightfold reduction in a mere 
nine years. !° 


Experience in Ireland 


In Ireland the incidence of neural tube defects 
including spina bifida was always possibly the 
highest in the world. In Northern Ireland, as late as 
1975, the rate of spina bifida births was 45 per 
10 000. Subsequently, a major, progressive drop 
occurred to 20 in 1980,!? but the rate was still as high 
as it had been in England 10 years earlier. Only 2% 
of this decrease is attributablé to selective abortions 
because only women at high risk were offered 
antenatal tests.® 

In Eire selective. antenatal tests are rare and 
abortions are forbidden, yet in Dublin the rate fell 
from 32 in 1979 to 22 by 1982.” In contrast, the 1982 
rate in Sheffield was only three. 


Discussion A 


The data illustrating the rapid decline in spina bifida 
and other neural tube defect births concentrate 
principally on Sheffield, and to a lesser extent on. 
other parts of the British Isles. It is here that the 
greatest decline has occurred. An earlier, similar 
report also showed this trend in Liverpool up to 
1980."* 

The most rapid decline has occurred in the past 
few years and has been accelerated considerably by 
the termination of affected pregnancies. The trend 
was evident before, however, even in Ireland where 
terminations are not practised. The incidence of 
spina bifida in England is now about as low as 
anywhere in the world. In other countries, > ® the 
decline is less dramatic, partly because they started 
from an already lower level, and partly because 
preventive methods have not been used. 


There is a warning, too. In Hungary!’ and in 
Australia (personal communication), the incidence 
of spina bifida has started to rise again. Such a rise 
could occur here, also, if we abandon our vigilance 
and fail to use preventive facilities fully. 


Conclusion 


If the present trends continue, then the virtual 
disappearance of spina bifida from the United 
Kingdom is now a real, none too distant possibility. 
Nevertheless, the current fall due to unknown . 
‘natural’ causes may stop or even be reversed. 
Failure to use the existing and perhaps future 
preventive measures could mean a return to the- 
incidence that existed in the past. We must be on 
guard and not lull ourselves into false security just 
because, at present, spina bifida is on the decline for 
unknown epidemiological reasons, and continue to 
increase our efforts with active prevention. 


We thank Dr J A C Weatherall, Dr Alderson, and Mrs J Wickens 
of the Office of Population Censuses and Surveys for valuable 
statistical information regarding England; Dr F Hamilton and Mr T 
Sinclair of the Greater Glasgow Health Board who provided 
information for Scotland; Professor Ian Cooke of the University of 
Sheffield and Dr B A M Smith of the Northern General Hospital in 
Sheffield for valuable information regarding terminations and the 
outcome of pregnancies followed by antenatal tests; and The 
Richard Fund, Sheffield, for secretarial assistance. 
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British Paediatric Association 


Minutes of the Annual General Meeting 


The Annual General Meeting of the British Paediatric Association was held on Thursday, 18 April, 1985 at 
the University of York. The President, Professor Sir Peter Tizard, took the chair. 


| OBITUARY 
Members of the Association stood in memory of 
those Members (all Honorary) who had died since 
the last meeting: Professor J L Henderson (Past 
President), Professor O Kerpel-Fronius, Dr G H 
Newns, Dr R A Shanks, and Dr A White Franklin 
(Past President). 

The President reported that the widows of three 
recently deceased members had accepted invitations 
to attend the 1985 Annual Dinner. 


2 MINUTES 

The Minutes of the last meeting held on 12 April, 
1984, which had been circulated to members in 
March in the Annual Report, were accepted and 
signed as a correct record. 


3 ELECTION OF HONORARY OFFICER 

The Meeting ratified Council’s election of Dr R 
MacFaul to serve as Honorary Assistant Secretary 
1985-8. 


4 ELECTION OF NEW MEMBERS 

Dr M W Arthurton, Professor P T Bray, Professor 
F S W Brimblecombe, Dr D Clark, Dr Christine 
Cooper, Dr R Davie, Dr R H Jackson, Dr H R 
Jolly, Professor Noboru Kobayashi, Lady Lovell- 
Davis, Dr T P Mann, Dr D Morris, Mr H H Nixon, 
Dr G Jackson Rees, Professor P P Rickham, and Dr 
B S B Wood had been nominated as Honorary 
Members by Council, together with 125 Ordinary 
Members and 10 Associate Members. The Meeting 
approved the nominations and the new Members 
were duly elected. The President pointed out that 
although the number of Honorary Members elected 
this year was greater than usual, the total number of 
Honorary Members of the Association remained 
within the agreed ratio of Honorary to Ordinary 
Members. 


5 TRANSFER OF MEMBERSHIP 

The Meeting ratified Council's approval of the 
transfer of 87 Senior Clinical Medical Officers from 
Associate Membership to Ordinary Membership. 


6 PRESIDENT’S REPORT 
The President reported on the following matters: 


BPA headquarters. The move to St Andrews Place 
was due to take place in October 1985. The 
accommodation would be double the size of that at 
Queen Square. 


Royal College of Physicians of London Appeal. 
Although the target for the Royal College of 
Physicians of London Appeal had not yet been 
reached, the Association had benefited greatly 
from several large donations for paediatric research 
projects. In addition the College had agreed to give 
the Association the sum of £15 000 annually for four 
years, and this would offset some of the increased 
outgoings involved in the Association’s occupancy 
of the new premises. 


Consultation. A large and increased number of 
requests for comments from statutory and other 
organisations had been received by the Association. 
Many were dealt with directly by the Honorary and 
Executive Secretaries, some were compiled by the 
Officers following consultation with informed mem- 
bers of the Association, and others were sent to the 
appropriate Standing Committee or Specialty 
Group for comment. Documents compiled from 
these comments are approved by the Officers and 
sent to the consulting body or approved by the 
Executive Committee and Council. 

The recently published limited list of prescribable 
drugs was discussed. Members had expressed 
concern about specific omissions from the list, the 
absence of a mechanism for appeal, or for inclusion 
of new drugs on the list. Members with particular 
concerns were asked to write to the Honorary 
Secretary. The Royal College of Physicians of 
London had approved the list in principle with the 
following provisos: (a) all clinical needs should be 
met; (b) the standards and purity of generic 
equivalents must be guaranteed; (c) a review 
procedure and (d) an appeals mechanism should be 
established. 
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Concern was expressed about the failure to 
consult the Association prior to publication of the 
limited list. The President pointed out that no 
medical organisation had been so consulted. In 
general the frequency with which the DHSS con- 
sulted the Association had greatly increased during 
the past two years. 


BPA policies and publications. A number of impor- 
tant documents had been published during the year, 
some of which were circulated to members with the 
Newsletter. 

The President thanked Professor A D Milner and 
Dr N R C Roberton for their work on the 
preparation of the Paediatric Equipment Report. 
Some 209 Members had requested copies. 

Child health and the integration of the child 
health services had been a major topic of attention. 
It was regretted that the principle of ad hominem 
promotion to consultant rank for those SCMOs 
carrying out consultant work had not yet been put 
into effect, although the principles had been 
accepted by the Joint Paediatric Committee, Joint 
Consultants Committee, and the Central Committee 
for Hospital Medical Services. A document pre- 
pared by Dr W J Appleyard on the mechanism for 
the integration of the child health services would be 
circulated with the Newsletter. The continuing 
number of new posts of Consultant Paediatricians 
with a special interest in Community Child Health 
was welcomed. 


Relationships with other organisations. The Associa- 
tion had continued to develop links with other 
organisations, the work of which influenced the 
health and welfare of children: these include the 
National Association of Health Authorities, the 
National Association for the Welfare of Children in 
Hospital, the Foundation for the Study of Infant 
Deaths, and the Casualty Surgeons’ Association. 
The Association's comments had been incorporated 
in a document on severely handicapped infants 
produced by the Association of Directors of Social 
Services. It was hoped that the final document 
would be circulated to Members. 

A joint working party had been established 
between the BPA and the British Association of 
Otolaryngologists. The agreement reached in 1973 
between the Associations was still recognised policy. 
It was hoped that a new document being prepared as 
a result of current discussions would be presented 
to the Executive Committee and Council in the 
summer. 

The Officers of the Association met the Chief 
Nursing Officer at the DHSS. The problems of 
paediatric nurse training and staffing were dis- 
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cussed. The Association’s view that training for sick 
children’s nurses should be on a regional basis had 
not been accepted. 


Links with industry. The Honorary Secretary was 
serving on a Royal College of Physicians working 
party on the ethics of the relationship between 
physicians and the pharmaceutical industry. The 
Association benefited from the support of a wide 
number of commercial companies. The funding 
obtained was used for specific purposes and not for 
the general running of the Association. 

Sponsorship was being sought for fellowship for 
paediatricians from third world countries similar to 
the Heinz Fellowships available to paediatricians in 
the Commonwealth. 


Research. The Association’s research capabilities 
were being enhanced by the move to St Andrews 
Place and by generous donations. A Steering Group 
had been established to coordinate investigation on 
the surveillance of rare communicable and non- 
communicable disease in childhood. 


Archives of Disease in Childhood. Professor S R 
Meadow expressed the appreciation of the Editors 
of the Archives for the assistance of the members of 
the Editorial Board. Some 1000 manuscripts were 
submitted each year, only one third of which could 
be published. Members were urged to send only 
their best papers and help to ensure that the journal 
represented the best of British paediatrics. 


Joint Paediatric Committee of the Royal Colleges of 
Physicians in the UK and the BPA. Professor J O 
Forfar reported that over the last year the Joint 
Paediatric Committee had continued to seek the 
support of the Royal Colleges for proposals and 
suggestions put forward by the BPA. The views of 
the Association were voiced on certain national 
bodies through representation effected through the 
Joint Paediatric Committee. The Colleges had 
generally supported the Association’s views and 
efforts were made to ensure that a unified view is 
put forward by the paediatric committees of the 
Royal Colleges. A document on training for com- 
munity health doctors had been approved. Professor 
C E Stroud had replaced Professor Forfar as 
Chairman. The President expressed the Associa- 
tion’s debt of gratitude to Professor Forfar for his 
chairmanship of the Joint Committee since its 
inception in 1979. 


Diamond jubilee 1988. It was the view of Council 
that the Association’s Diamond jubilee should be 
recognised. A Standing Committee has been estab- 


lished under the convenership of Professor J O 
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Forfar. Membership also included Dr J D Baum, Sir 
Alan Reay, Professor C E Stroud, and the Honorary 
Secretary. The Committee’s first meeting had taken 
place. It was seen as appropriate that the occasion 
provided an opportunity for celebration, the bring- 
ing up to date of the History of the Association and 
the production of a major report on a number of 
questions of importance in paediatrics and child 
health. Suggestions from members would be wel- 
comed by the Committee. Professor S D M Court 
requested that an updated History of the Association 
should contain an account of the substantial im- 
provement in child health over the period covered 
by the publication. 


7 TREASURER’S REPORT 

The Treasurer reported on the Accounts for the 
period 1 January to 31 December 1984, which had’ 
been circulated to members with the March News- 
letter and had subsequently been audited without 
alteration. During the last year the financial policy 
described at the last Annual General Meeting had 
been put into effect. The Annual Meeting was self 
financing, and the Association’s other activities 
were covered by members’ subscriptions and invest- 
ment income. Reserves had been built up to a level 
equal to one year’s turnover. Profits on sales of the 
Archives were to be used for specific projects, 
including the move to St Andrews Place. The 
Association was indebted to the Archives for its 
financial contribution to the work of the BPA. 

The outcome of discussions with HM Customs 
and Excise had been that the Association was not 
required to register for VAT.. 

The members’ subscriptions were virtually paid 
up to date and Mrs Doreen Cope was thanked for 
her persistence in achieving this satisfactory posi- 
tion. The Association’s investments had been kept 
in liquid form to take advantage of high interest 
tates on longer term deposit accounts. The Associa- 
tion would take further advice on its investments. 

The Honorary Treasurer thanked Mr Michael 
Ray, the Association’s financial adviser, and the 
Secretariat for their hard work in preparing the 
accounts. 

The Honorary Treasurer’s verbal account and the 
printed Accounts for 1984 were accepted. 


8 MEMBERS’ SUBSCRIPTIONS 

The-Meeting agreed that the annual subscription 
rate for Ordinary Members should be increased to a 
point between £85 and £90 from 1 January 1986, 
with increases pro rata for the lower rates; the 
Honorary Treasurer would present the final figure 
decided upon to Council for ratification at its 
‘ autumn meeting. 


9 RULES OF THE ASSOCIATION 

The Meeting considered amendments to the Rules 
of the Association which had been approved by 
solicitors and the Charities Commissioners. After 
full discussion: ` 

(a) A proposed amendment 2(c) Termination of 
Membership was accepted. 

(b) A category of Senior Membership was 
approved. It was agreed that only Ordinary 
Members should in future be eligible to vote 
and to stand for election as Honorary Officers 
(with the exception of the office of President). 


10 REPORT OF COUNCIL 
The Reports of Council and of the Academic Board 


which had been circulated to Members in March 


1985 were received. The President thanked mem- 
bers of these two Committees for their hard work 
during the year. 


11 ANNUAL REPORTS OF STANDING COMMITTEES, WORK- 
ING PARTIES, PAEDIATRIC SPECIALTY GROUPS, AND 
OUTSIDE BODIES 1984-85 

The Meeting received reports which had been 
circulated in the Annual Report to Members in 
March 1985. All those who had served were thanked 
for their valuable contribution to the work of the 
Association. 


12 ANNUAL MEETING, 1990. 

The Honorary Secretary reported that the Univer- 
sity of York could not accommodate the BPA 
Annual Meeting in 1990 on dates convenient to the 
Association. The Honorary Secretary illustrated the 
alternative facilities which had been investigated 
and the Meeting agreed that the 1990 Annual 
Meeting should be held at the University of 
Warwick. 


13 CONSUMER QUESTIONNAIRE 
Dr J D Baum urged Members who had not already 
done so to complete the questionnaire about the 


Annual Meeting which had been prepared by the 


Wyeth Research Secretary. 


Dr J Martin expressed the gratitude of the Associa- 
tion to Sir Peter Tizard on his retirement as 
President. During his term of office Sir Peter had 
been an outstanding leader; at Council and regional 
meetings alike he had always put the aims of the 
Association first and throughout his Presidency had 
been an outstanding representative of the interests 
of children in this country. 

The meeting closed with a standing ovation for 
the retiring President. 


Report of Council 1984-5 


l OBITUARY 

Professor J L Henderson (Honorary Member since 
1945 and Past President); Professor O Kerpel- 
Fronius (Honorary Member since 1958); Dr G H 
Newns (Honorary Member since 1945); Dr R A 
Shanks (Honorary Member since 1951); Dr A W 
Franklin (Honorary Member since 1938 and Past 
President). 


2 COUNCIL 

The following members of the Association have 
served on Council during 1984-5: Sir Peter Tizard 
(President); Dr D P Addy; Dr Margaret Anderson 
(Associate Members’ Representative); Dr Patricia 
Anderson (Associate Members’ Representative); 
Dr W J Appleyard (Honorary Treasurer); Dr J D 
Baum (Chairman to the Academic Board); Dr J K 
Brown; Dr J L Burn; Dr T L Chambers (Honorary 
Secretary); Dr R W I Cooke (Secretary to the 
Academic Board): Dr D W Fielding (Honorary 
Assistant Secretary); Professor Emeritus J O Forfar 
(President Elect); Dr J F T Glasgow; Dr G W 
Hatcher; Dr Lilian Jones; Dr J A Kuzemko; Dr I J 
Lewis (Junior Paediatric Staff Representative); Dr 
R MacFaul; Dr E McKay; Dr J Martin; Dr S T 
Meller; Dr D H Mellor; Dr Marion Miles (Honorary 
Assistant Secretary); Dr C L Newman; Dr R E 
Olver; Dr E M Ross; Dr D C L Savage; Dr A L 
Speirs; Dr E Tempany; Dr R G Welch; Dr V L 
Woolley. 


Observers. The Association is grateful to the follow- 
ing for assistance and advice both at Council and in 
many other ways: 

Dr Margaret Bell (Department of Health and Social 
Services, Northern Ireland); Mr D M Forrest, 
(President, British Association of Paediatric 
Surgeons); Dr D M Gambier (Welsh Office); Dr J R 
Harper (Central Committee for Hospital Medical 
Services); Professor S R Meadow (Editor of the 
Archives of Disease in Childhood); Dr J S Metters 
(Department of Health and Social Security); Profes- 
sor T E Oppé (Adviser in Child Health to the Chief 
Medical Officer, DHSS); Mr J E S Scott (Past 
President, British Association of Paediatric Sur- 
geons); Professor H Simpson (Association of 
Clinical Professors and Heads of Departments of 
Paediatrics); Professor C E Stroud (Standing Medi- 
cal Advisory Committee); Dr O A Thores (Scottish 
Home and Health Department); Dr C Waine 
(Royal College of General Practitioners); Dr 
A Yarrow (Department of Health and Social 
Security). 
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Meetings. Council met on three occasions—30 June 
and 27 October 1984 and 2 March 1985. 


3 MATTERS CONCERNING THE ADMINISTRATION OF THE 
ASSOCIATION 

The Association’s staff comprises an Executive 
Secretary, a Senior Assistant Secretary, an Assistant 
Administrator (Membership), two Assistant Secre- 
taries, the Wyeth Research Secretary, a part time 
Librarian, and a Junior Clerical Assistant. 

It is expected that the Association’s offices will 
move to 5 St Andrew’s Place, Regent’s Park, during 
the course of 1985. 

The BPA would again like to record its debt of 
gratitude to the Dean of the Institute of Child 
Health for the use of facilities. 


4 ACADEMIC BOARD 

The 19th Annual Report of the Academic Board has 
been received by Council and is published as an 
Appendix. 


5 AWARDS OF THE ASSOCIATION 
James Spence Medal. Council was pleased to nomi- 
nate Dr N S Gordon to receive the medal in 1985. 


Donald Paterson Prize. The decision of the adjudi- 
cating panel was that Dr P T Rudd should be 
awarded the Prize in 1985 for his paper on ‘A 
prospective study of chlamydial, mycoplasmal, and 
viral infections in a neonatal intensive care unit’. 


Heinz Fellowships of the BPA. Heinz Fellowships for 
1984-5 have been awarded to Dr S H Ahmad 
(India) and Dr A M Ramlal (Jamaica)—Fellowship 
A. No C Fellowships were awarded for 1984-5. The 
BPA continues to be grateful to the Heinz Company 
for providing funds for these valuable Fellowships. 


6 FINANCE AND ALLIED MATTERS 

The Association and paediatrics have benefited 
greatly from the Royal College of Physicians of 
London Appeal. The National Medical Research 
Fund has granted £250 000 to establish and fund two 
Research Fellowships in Paediatrics, to be jointly 
administered by the RCP and the Association. An 
anonymous donation of £92 000 over four years 
towards the research activities of the Association 
and a donation of £7500 earmarked for paediatrics 
from The Mercers’ Company have also been re- 
ceived. 

The Association is indebted to Cow & Gate Ltd 
for meeting the costs of the programme, abstract 
forms and stationery for the 1985 Annual Meeting 
and the Directors of Unigate Ltd have again 
donated their annual travel grant (£250). 
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The Association is extremely grateful for the 
donation of £4000 from the Trustees of the Moor- 
gate Trust Fund. 

Other donations were received from Delta plc 
(£100) and the Hunting Group Charitable Trust 
(£60). 

The BPA continues to benefit from a share of the 
profits of the sale of the Archives of Disease in 
Childhood. 


7 MEETINGS OF THE ASSOCIATION 

The 56th Annual Meeting of the Association was 
held at York University in April 1984. Some 945 
members and guests attended. Council thanks the 
Academic Board for organising the scientific prog- 
ramme and the many members and guests who 
submitted papers. Council also wishes to thank the 
conveners and members of the paediatric specialty 
groups (13 of which held sessions during the 
meeting) for their contributions. 


8 STANDING COMMITTEES AND WORKING PARTIES OF THE 
ASSOCIATION 
The following were established during the year: 
Standing Committee on Manpower; 
Diamond Jubilee Committee (the Association’s 
Diamond Jubilee will be celebrated in 1988); 
ba aaa Party in Liver Transplantation in Chil- 
ren; 
Working Party on Prescribing for Children; 
Working Party on Intensive Care for Infants and 
Older Children in the UK. 


9 MATTERS CONCERNING GOVERNMENT DEPARTMENTS 
AND OTHER BODIES 

A meeting between the Officers of the BPA and Mr 
John Patten MP, Parliamentary Under Secretary at 
the Department of Health and Social Security, was 
held at the DHSS on 21 May 1984, Comments on or 
to the following have been submitted: 


Maternity Services Advisory Committee 

Second Report of the Maternity Services Advisory 
Committee: ‘Maternity Care in Action’. Part II: 
Care During Childbirth (Intrapartum Care). 


House of Lords 

The Association was represented at a meeting of the 
All Party Parliamentary Group for Children held at 
the House of Lords to discuss ‘Mothers and babies 
in prison’. 

House of Commons 

Third Report from the Social Services Committee— 
Session 1983-4—“‘Perinatal and Neonatal Mortality 
Report: Follow-up’ (July 1984) and the Govern- 
ment’s Response (October 1984). 


Social Services Committee Report on ‘Children in 
Care’ (April 1984) and the Government’s Response 
(July 1984). p- 


Standing Intercollegiate Committee on Oncology 
Appendix to the 3rd Report of the Standing 
Intercollegiate Committee on Oncology on ‘Profes- 
sional Recognition of Training in Terminal Care of 
Cancer Patients’. 


Department of Health and Social Security 
Report of the Committee of Inquiry into Human 
Fertilisation and Embryology; Draft Code on Con- 
fidentiality of Personal Health Data; Working 
Group on Performance Indicators; Proposals to 
Limit the Range of Prescribable NHS Drugs. 


Standing Medical Advisory Committee 
Working Group on Acute Services for Cancer. 


Royal College of Obstetricians and Gynaecologists 
Guidance Notes on the Management of Perinatal 
Deaths; Recommendations for Confidential Re- 
gional Reviews into Perinatal Mortality. 


Royal College of Obstetricians/BPA/Royal College 
of General Practitioners Joint Working Party 
Draft Report of the Working Party on Fetal 
Viability. 

Association of Directors of Social Services 

Social Work and Severely Handicapped Infants. 
Royal College of Physicians of London/Faculty of 
Community Medicine 

Training for Community Child Health. 


10 BPA DOCUMENTS APPROVED BY COUNCIL 
Paediatric Manpower Towards the 21st Century; 
The Integration of Child Health Services; Report 
based on Survey of Children’s Attendances at 
Accident and Emergency Departments; Guidelines 
for the Workload of Consultant Paediatricians; 
Mechanism for Integrating the Child Health Ser- 
vices: A Policy Statement. 

Council is grateful to the members who have 
served on committees and working parties, and also 
to those who have represented the Association on 
both statutory and voluntary bodies. Many indi- 
vidual members have helped the Association by 
their advice, suggestions, and criticisms. 

Council again wishes to record its special appre- 
ciation of the work of the Editors of the Archives of 
Disease in Childhood, the journal continues to be of 
the greatest value to British paediatrics. 

Finally Council would like to express its thanks to 
the Secretariat for their loyal service to, and 
continued hard work for, the Association. 


Scientific proceedings 
Oral presentations 


Liver transplantation in children. N D Barnes, R Y 
Calne, J V Farman, N V Jamieson, M J Lindop, 
A P Mowat, G R Park, S Pett, K Rolles, E J Tizard, 
and R S Williams (Cambridge and London). 


Since December 1983, in an extension of an adult 
liver transplantation programme, 14 children with 
terminal liver disease have received orthotopic 
grafts. There were nine girls and five boys, aged 
from 7 months to 17 years; six had biliary atresia, 
three alpha-1 antitrypsin deficiency, two hepatic 
tumours, one chronic active hepatitis, one post-viral 
hepatic necrosis, and one Budd Chiari syndrome. 

Donors were matched only for size and major 
blood groups. Recipients received prednisolone and 
azathioprine, a 10 day course of an anti-T cell 
monoclonal antibody (Campath I) and later intro- 
duction of cyclosporin A. 

There were no operative deaths but two children 
died in the early postoperative period. One child 
died at five months from metastatic hepatocellular 
carcinoma. Two children had second transplants, 
one at five days for graft infarction and one at six 
months for rejection, both are doing well. 

Eleven children are alive 10 days to 12 months 
after operation. Complications have included prob- 
lems with biliary drainage, infection, and rejection 
but nine are currently well. 

Liver transplantation presents formidable prob- 
lems but offers the only therapeutic option for a 
small number of children. The programme is criti- 
cally dependent on the supply of donor organs of 
suitable size. 


Thirty eight different metabolic errors (previously 
fatal) have been corrected by displacement bone 
marrow transplantation. J R Hobbs (London). 


The birth of some 80% of children with metabolic 
errors is not preventable. Elective transplants into 
fit recipients from matched sibling donors have for 
four years achieved 95% survival, but in emergency, 
or ‘end of the line’ transplants, only 60% survive. 
This emphasises the importance of early diagnosis 
and identification of such a possible donor. 
Half-matched relatives (sharing one genetic 
haplotype) can be used as donors with overall 
survival around 50%, but improving to up to 68%. 
In this situation, cyclosporin-A together with donor 
marrow processing has the best results, and possible 
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advantage is a non-carrier donor. For such trans- 
plants, aseptic isolation is mandatory due to the 
longer and more severe immunosuppression re- 
quired. Patients should be referred where possible 
before they have acquired infections, especially of 
the herpes group of viruses, which can break out and 
complicate the issue. Sensitisation of the recipient 
should be avoided as secondary antibody responses 
cause major problems. 

Diseases where successful correction has been 
achieved do not include the mucopolysaccharidoses 
(still being assessed), and a further 40 different 
diseases. 


The first UKCCSG Wilms’ study—preliminary 
results. J Pritchard, D Gough, H B Marsden, 
P Morris-Jones, D Pearson, J R Pincott, and 
R Swindell. 


In 1980 the United Kingdom Children’s Cancer 
Study Group (UKCCSG) started a new treatment 
programme for patients with Wilms’ tumour in 
which patients were stratified by histology as well as 
stage. For patients with localised disease and favour- 
able histology (FH) the accent was on treatment 
refinement: stage I patients received no radio- 
therapy (RT) and six months of Vincristine (Vcr) 
alone; patients with stage II and III received 
abdominal RT 20 Gy and combination chemo- 
therapy with Vcr and Actinomycin D (stage II) 
together with Adriamycin (stage III). Patients with 
metastatic disease (stage IV) and all those (15%) 
with unfavourable histology (UH), of whatever 
stage, received these three drugs plus Cyclophos- 
phamide; radiotherapy for UH patients was 
reserved for those with residual disease at second 
look laparotomy. One hundred and fifty patients 
have now been off treatment for more than one year 
and results are encouraging for patients with FH and 
local disease with actuarial survival at 96% for stage 
I, 91% for stage II, and 81% for stage III; there 
have been no flank relapses in stage I and only one 
in stage II. Survival in stage IV is disappointing 
(47%), while the survival of 55% for all cases with 
UH is probably an improvement over the previous 
MRC study. We conclude that reduction of treat- 
ment for children with stages I-III and favourable 
histology has not compromised efficacy but that new 
approaches are needed for the minority of patients 
with stage IV and unfavourable histology. 


The natural history of ventricular septal defects—a 
long term prospective study. G R Sutherland, M J 
Godman, B R Keeton, and J E Burns (Southampton 
and Edinburgh). 
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Studies into the natural history of ventricular septal 
defects (VSD) have been limited by the lack of a 
non-invasive method whereby defects could be 
identified and classified, and closure mechanisms 
determined. 2-D echo can potentially supply this 
information. Since June 1981, 354 consecutive in- 
fants, with clinical evidence of VSD, have been 
enrolled into a prospective patients echo study. In 
135 a VSD was not visualised. The following VSDs 
were visualised and identified—perimembranous 
inlet (PMI) 64; perimembranous outlet (PMO) 28; 
perimembranous confluent (PMC) 22; muscular 
inlet (MI) 7; muscular outlet (MO) 13; trabecular 
(T) 85 (small 66, large 19). 

Serial follow-up (mean=1-9 years) showed 47 
defects closed spontaneously (10 T; 5 PMC; 2 PMI; 
1 MO and 29 presumed small T defects). Overall 
spontaneous closure rate/year (year 1=9-7% year 
2=7:3%) was calculated. Thirty three defects re- 
quired surgical closure (11 PMO; 12 PMC; 2 MI; 1 
MO; 3 PMI and 4 large T). Analysis of the findings 
indicated that differing VSDs have differing rates 
and mechanisms of closure. Perimembranous VSDs 
with an inlet component closed by involving acces- 
sory tricuspid tissue. Trabecular defects closed by 
direct muscle ingrowth. Size reduction was clearly 
related to defect type but not defect size. 

In conclusion: 2-D echo not only identifies and 
classifies virtually all haemodynamically significant 
VSDs but also determines specific closure rates and 
closure mechanisms for each type of VSD. 


The BPA Cystic Fibrosis Survey. BPA Working 
Party: J A Dodge, J Goddall, D Geddes, J M 
Littlewood, M B Mearns, G Russell, E C Coles, P A 
Lewis, and C D Turner. 


Almost all the paediatricians circulated have re- 
turned the BPA questionnaire enquiring about 
cystic fibrosis (CF) patients under their care. Ques- 
tionnaires have also been returned from members of 
the British Thoracic Association. Information has 
been obtained about approximately 4500 patients. 
Ascertainment is less complete for adult patients but 
the preliminary data suggest an 80% survival to age 
13 years and 50% survival to age 20 years or more. 
Mortality is higher in females. It is estimated that 
approximately 1000 additional patients will enter the 
‘adult’ (15+ years) age group during the next 5 
years. Epidemiological data showed regional varia- 
tions in incidence and prevalence of CF, and the 
locations of large CF clinics. Continuation of the 
survey for a further 2-3 years will allow accurate 


calculations of age at diagnosis, life expectancy, and 
differential mortality. 

The Working Party has also considered data from 
other countries. It concludes that there is a need for 
properly established and funded referral centres for 
CF, although patterns of care will vary in different 
localities. The structure and functions of such 
centres will be discussed. 


Children’s care by their parents in hospital. C P Q 
Sainsbury, J Cleary, M Davies, and O P Gray 
(Cardiff). 


Care by parent units have been working successfully 
in North America for 15 years, and claim to reduce 
stress for children and their resident parents. Im- 
proved health education and parental confidence 
shortens the duration of hospitalisation and reduces 
the readmission rate. 

A care by parent system, requiring no additional 
finance, accommodation or staff, was introduced 
into a general paediatric ward. Resident parents 
were given the option of assuming full responsibility 
for their children’s care, including measuring vital 
signs, charting observations, and giving treatment. 
The nursing staff taught, supervised, and supported 
the parents. 

The scheme was evaluated by observational 
studies, and questionnaires which were completed 
by the parents, medical, and nursing staff. The vast 
majority of parents coped very successfully, to the 
satisfaction of nursing and medical staff, and the 
children’s benefit. Analyses of the observations of 
the children and parents activities and the accom- 
plishments gained throughout the hospitalisation 
showed that this system offered advantages, and 
could become more generally used in paediatric 
wards in Great Britain. 


Classification of deaths in the multicentre study of 
post-neonatal mortality. J Knowelden, J Keeling, 
and J Nicholl (Sheffield). 


The deaths were classified by three systems, the 
certified cause of death, the clinical presentation, 
and the necropsy findings. A review of all the 
available information was the best indicator of 
whether the death was entirely unexpected or 
occurred in a child who had been recognisably ill. A 
detailed necropsy was the chief source for determin- 
ing how far the death was explained. Whereas only a 
few of the infants with no pathological evidence of 
terminal disease had clinically identified diseases, 


the majority of children whose deaths were clinically 
unexpected had pathological lesions of terminal 
disease. 

The entries on the death certificates were often in 
conflict with the clinical and pathological findings; 
they exaggerated the frequency of sudden unex- 
pected death, or were poor indicators of the 
explanation for the deaths. The use of the terms ‘cot 
death’ or ‘sudden unexpected death’ as causes on 
death certificates needs to be reviewed. Post- 
neonatal deaths should be classified on two separate 
axes, a primarily clinical one describing how the 
event presented, and a primarily pathological one 
indicating how far the lesions discovered were 
thought to have contributed to the death. The term 
‘sudden infant death syndrome’ (SIDS) should be 
reconsidered as it does not describe consistently the 
degree to which death was unexpected or how far it 
was unexplained. 


Principles of genetic counselling for the prevention of 
neural tube defects and other disorders. K M 
Laurence (Cardiff). 


Women (and their partners) known to be at in- 
creased risk for neural tube defect should be 
counselled to enable them to plan their future 
pregnancies, to improve their diet, to consider 
preconceptional supplementation with folic acid, to 
attend early for antenatal care and to have diag- 
nostic tests. Counselling can be carried out by any 
clinician with the time, the inclination, and the 
knowledge but preferably separate from the general 
management consultation. Generally, cases for 
counselling which involve Mendelian inheritance 
with variable dominance, X linked disorders or 
consanguinity, rare genetic disorders or undiag- 
nosed syndromes, carrier detection and prenatal 
diagnosis are perhaps better referred to the regional 
genetics centre. 


A clinical approach to the diagnosis of dysmorphic 
syndrome. D Donnai (Manchester). 


After the birth of a baby with single or multiple birth 
defects, it is important to make an accurate diag- 
nosis in order to institute appropriate medical 
management and give accurate information about 
prognosis and recurrence risks to the family. Since 
some babies with defects are stillborn or die soon 
after birth, a systematic and rapid scheme for 
gathering clinical and laboratory information is 
necessary. Such a scheme includes history of family 
and pregnancy, examination and measurements, 
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photographic and radiographic records, and specific 
laboratory investigations. The use of correct termi- 
nology is vital. Identification of rare dysmorphic 
syndromes is time consuming and an approach to 
diagnosis and literature search is needed. 


The genetics of non-dysmorphic mental retardation. 
M Baraitser (London), 


Non-dysmorphic mental retardation, also called 
non-specific or ‘pure’ mental retardation, includes 
all who are retarded but are without specific clinical 
features. It contributes about 10% to severe retarda- 
tion. A major inroad into the male contribution to 
this group has been made by the indentification of 
the fragile X syndrome. This contributes 6% to 
severe retardation in males, has a low fresh muta- 
tion rate, and has a birth frequency of 1 in 2000. 

Now that a laboratory test is available (chromo- 
some analysis after culture in a folate deficient 
medium), it is now evident that there are recognis- 
able dysmorphic features. These features are minor 
but lead to the recognition of those retarded males 
who would need special chromosomal analysis. 
Similarly, other conditions thought to be non- 
dysmorphic could, when an appropriate test is 
available, show recognisable clinical patterns that 
we are, as yet, unable to perceive. 


Clinical application of direct 
E Pembrey (London). 


DNA analysis. 


At present the main clinical application of direct 
DNA analysis is genetic prediction within families 
with simply inherited disorders (eg, haemophilias A 
and B, Duchenne MD, OCT deficiency). Benefits 
derive from more reliable carrier detection, and in 
particular carrier exclusion; plus earlier prenatal 
diagnosis based on chorionic villus sampling. There 
are two fundamentally different approaches: 
Gene tracking uses gene specific or chromosome- 
region-specific DNA probes to ask the question ‘has 
the fetus (or relative) inherited the same relevant 
chromosome region as a previously affected family 
member?’ There are variations to this question, but 
they all use a genetic linkage analysis within the 
family to make the prediction. Gene tracking is 
dependent on being able to distinguish each 
chromosome of the relevant pair, and naturally 
occurring variation in DNA sequence in intergenic 
DNA is exploited for this purpose. The great 
advantage of gene tracking over gene detection (see 
below) is that it is independent of the particular 
mutation that is disrupting the gene in question. The 
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disadvantage is that not all families have an informa- 
tive DNA polymorphism to distinguish the homolo- 
gous chromosomes. | 

Gene detection requires a gene-specific probe and 
knowledge of the particular mutation that is segre- 
gating within that particular family. This latter point 
is a major problem, since in most disorders we can 
expect different point mutations in different families 
with the same disease. 


The Mediterranean experience of mass screening for 
thalassaemia. B Modell (London). 


Beta thalassaemia trait is common throughout the 
Mediterranean area, and in some places thalas- 
saemia is an important public health problem. 
Programmes for the prevention of thalassaemia 
major by heterozygote screening and counselling, 
together with mid-trimester fetal blood sampling 
and selective abortion of affected fetuses have been 
established in several such areas. Careful monitor- 
ing has shown 50-90% reduction in births of 
affected children since the inception of these pro- 
grammes. 


Chikihood onset anorexia nervosa. B Lask, 
R Bryant, A Fosson, and J Knibbs (London). 


Very little is known about the aetiology, presenta- 
tion, course or outcome of childhood-onset anorexia 
nervosa. The aim of this study is to provide 
information on these aspects of the condition. 

Case note analysis of all children seen at the 
hospital between 1960 and 1984 diagnosed as having 
anorexia nervosa revealed that 51 children fulfilled 
our diagnostic criteria. The age range was 7-15 
years (mean age 11-8), with a sex ratio of 3-1, (girls 
to boys). Tanner-Whitehouse standards for nutri- 
tional status showed 85% had a weight for height 
ratio of under 80%, indicating severe malnutrition. 

Common features of the illness included moder- 
ate to severe depression (55%), distorted body 
image (45%), fear of fatness (45%). and physical 
symptoms such as abdominal pain, nausea, vomit- 
ing, dysphagia or feelings of fullness (45%). There 
was a striking variation in symptomatology during 
the course of the illness in 33% of the sample, and 
the diagnosis was frequently missed. Marked family 
pathology was noted in half the sample. 

It is clear that anorexia nervosa does occur in 
childhood, is difficult to diagnose, and often causes 
severe malnutrition. 


Haemorrhagic disease of the newborn and the use of 
prophylactic vitamin K. D Garrow, M Chisholm, 
and M Radford (Southampton). 


Haemorrhagic disease of the newborn results from a 
deficiency of vitamin K and the vitamin K depen- 
dent clotting factors, but controversy still exists as to 
whether healthy newborn babies should be given the 
vitamin. Hospitals have adopted varying policies. 
The vitamin K dependent clotting factors were 
measured by Thrombotest on day 2 of life in 48 
breast fed babies and 24 bottle fed babies. Half of 
each group had been given vitamin K at birth. 
The untreated, breast fed babies had significantly 
lower Thrombotest values than the treated, breast 
fed babies, or either group of the bottle fed babies. 
Nine of the 24 untreated, bottle fed babies showed 
Thrombotest values below 10%, when bleeding may 
occur, yet none of the babies showed any haemor- 
rhagic disease. 
Administration of vitamin K did not affect the 
Thrombotest values in bottle fed babies. 
Prophylactic use of vitamin K is considered 
justified in breast fed babies but is probably un- 
necessary in bottle fed babies. 


A controlled trial of oligoantigenic treatment in the 
hyperkinetic syndrome. J Egger, C M Carter, P J 
Graham, D Gumley, and J F Soothill (London). 


We report a double blind, cross over, placebo 
controlled trial of reintroduction of provoking 
foods, following successful oligoantigenic diet treat- 
ment, in 28 children with hyperkinetic syndrome. 
Symptoms returned or were exacerbated signifi- 
cantly more frequently following active material 
than placebo. Of 76 patients so treated, 62 im- 
proved, of whom 21 were regarded as having 
recovered. Many had associated symptoms (head- 
aches, abdominal pain, fits, etc) which also re- 
solved. Forty eight foods were incriminated (nearly 
all children reacted to several, and two reacted to 
30). Artificial colours and preservatives were the 
commonest provoking factor, but no child res- 
ponded to these alone. 


Aetiology, pathogenesis, and prognosis in acute 
unexplained childhood encephalopsthies. C R Ken- 
nedy, R O Robinson, H B Valman, D A J Tyrrell, 
and A D B -Webster (London). 


Acute encephalopathy in childhood is a major cause 
of handicap in the community, but the cause in 
previous studies has been ascertainable in less than a 
third of cases. 


We studied prospectively and followed for 6-9 
months 29 children presenting with acute encephalo- 
pathies. Using virus culture, serology, and inter- 
feron assays we were able to establish the presence 
of active virus infection in almost 90% of otherwise 
unexplained cases including 20 of 22 cases with a 
clinical diagnosis of encephalitis. Among these, 
approximately half had evidence of virus infection of 
the CNS and half evidence of blood-brain barrier 
breakdown. There was no evidence of involvement 
of complement, immune complexes, or autoimmune 
responses against neural proteins in the pathogen- 
esis of these illnesses. Age <3 years, involvement of 
organs other than the CNS, depth of coma, and the 
absence of brain stem or cerebellar signs were 
significantly predictive of residual intellectual and 
physical handicap. 

Rapid and appropriate investigation can increase 
the understanding of these illnesses. 


Referral and outcome in <1000 g infants. R W | 
Cooke (Liverpool). 


Although several series of under 1000 g (ELBW) 
survivors have recently been reported, most are 
small, from ‘tertiary’ centres, and do not take 
referral patterns into account. 

Some 232 ELBW infants were admitted to Mersey 
Regional NICU over a 4 year period (January 
1980—-December 1983). Altogether 109 were dis- 
charged home, and represent 90% of recorded 
survivors <1000 g in Merseyside and North Wales 
over this period. 

When survival was examined in relation to place 
of booking, ELBW infants whose mothers booked 
at the Regional Unit, had the best chance of 
survival. Survival was related in referring districts to 
their referral policies. Some 19% of survivors 
followed up for between 1 and 5 years were 
impaired. Although the rate of impairment varied 
little between modes of referral, the pattern of 
impairment was markedly different. Cerebral palsy 
was commonest in infants transferred in utero, and 
severe retinopathy occurred only in postnatal trans- 
fers. 

Differences between regions in referral patterns 
for ELBW infants influence the outcome in this high 
risk group. 


The maturation of renal function and water excretion 
in preterm babies. M Coulthard and E Hey (New- 
castle upon Tyne). 


Ten healthy preterm babies (mean gestation 32 
weeks) were studied during alternating periods of 
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low (96 ml/kg/day) and high (200) total water intake 
over the first week of life. Glomerular filtration 
(GFR) and urine flow rates were measured daily by 
constant inulin infusion. From day three water and 
electrolyte balance was maintained appropriately, 
regardless of intake. The higher water intake did not 
affect GFR or sodium excretion, but the proportion 
of filtrate that was excreted rose from 7-4% to 
13-1% (P<0-001) (both high compared to adult 
values). 

We measured GFR in 39 babies of various 
gestational and postnatal ages, and reviewed the 
data from 14 published studies. GFR increased 
logarithmically with postconceptional age, and did 
not mature suddenly after birth. The impression that 
it does so has arisen because GFR has been 
expressed per unit body size, and early postnatal 
growth is usually slower than in utero growth. 

These data indicate that from the third day of life 
healthy preterm babies can cope with fluid intakes 
of 200 ml/kg/day and that the excretion of drugs such 
as gentamicin will not depend on postnatal age. 
They do not lend support to current practices of 
gradually increasing fluid intake and gentamicin 
dosage with increasing postnatal age. 


Elevated levels of immunoreactive prostacyclin 
metabolite in babies who develop intraventricular 
haemorrhage. J M Rennie, J Doyle, and R W I 
Cooke (Liverpool). 


Prostacyclin is an extremely potent vasodilator and 
disaggregates platelets. High levels of the stable 
metabolite of prostacyclin, 6-keto prostaglandin F; 
alpha (6-keto PGF, alpha) have been demonstrated 
in infants with respiratory distress syndrome (RDS). 
Measurement of 6-keto PGF, alpha was made in a 
group of 35 low birthweight infants (LBWI) at risk 
of intraventricular haemorrhage (IVH) who were 
not receiving any drugs known to interfere with the 
prostaglandin pathway. 

The groups were well matched for birthweight, 
gestational age, and mode of delivery. There were 
more infants with acidosis and hypercarbia in the 
IVH group, confirming the previously noted as- 
sociations of these factors with IVH. 

The babies who developed IVH had significantly 
higher peak levels of 6-keto PGF, alpha than those 
who did not, and failed to show the falling levels 
seen over the first three days of life in the non-IVH 
group. It is suggested that high levels of prostacyclin 
in babies with RDS may be a factor which contri- 
butes to the alteration of cerebral blood flow and 
capillary bleeding time with subsequent develop- 
ment of IVH. 
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The cost of neonatal intensive care. R Stevenson, 
B Sanhu, and R W I Cooke (Liverpool). 


With increasing pressures to economise on health 
care costs, it is important to be aware of the actual 
expenditure incurred in neonatal intensive care and 
the factors which influence it. 

An economic study of the costs of neonatal 
intensive care in Mersey Region NICU in 1983 was 
made. Overall annual expenditure exceeded £1 
million. Nursing costs (36%), laboratory tests 
(17%), overheads (16%), and drugs and disposables 
(18%), formed the greatest part of costs. Medical 
staff (8%), and capital equipment costs (5%) were 
relatively low. 

Costs per day were for ventilator care £250, 
special/intensive care £104, and nursery care £63 
(exclusive of laboratory tests). Very low birthweight 
infants formed 32% of admissions but used 63% of 
inpatient days and 71% of ventilator days. 

Small changes in policies such as nurse/patient 
ratios or the proportion of small infants admitted 
may have major cost implications. 


Reduced incidence of intraventricular haemorrhage 
using infusions of fresh frozen plasma: results of a 
randomised prospective controlled trial. D W Bever- 
ley, T Pitts-Tucker, P J Congdon, R J Arthur, and 
G Tate (Leeds). 


Intraventricular haemorrhage (IVH) is the most 
common neurological disorder in preterm infants 
and has been associated with defects in haemostasis. 
We have conducted a randomised prospective con- 
trolled trial using fresh frozen plasma (FFP) to 
investigate its effectiveness in preventing IVH. 

Between December 1983 and August 1984, 85 
neonates <1500 g and/or <32 weeks’ gestation were 
admitted to our unit. Altogether 73 fulfilled the 
study criteria. The treatment group received 10 
ml/kg of FFP on admission and at age 24 hours. The 
control and treatment groups were well matched for 
birthweight, gestation, sex, one and five minute 
apgar scores, and other perinatal factors that have 
previously been associated with IVH. Fifteen out of 
37 (41%) control infants sustained IVH compared 
with five of 36 (14%) of the treatment group (x? 6-52 
P<0-02). 

We were unable to show any significant effect of 
FFP on the clotting studies performed at age 48 
hours. FFP appears to have a beneficial effect in 
preventing IVH though its action may not neces- 
sarily be mediated through the coagulation cascade. 


Atypical mycobacterial lymphadenitis in childhood. 
M P White, H Bangash, K M Goel, and P A Jenkins 
(Glasgow and Cardiff). 


The majority of cases of mycobacterial lymphadeni- 
tis in children are caused by atypical mycobacteria 
(AMB). Despite this there is little concensus of 
opinion on management. 

We reviewed 19 children with AMB lymphadeni- 
tis to define likely presenting features, helpful 
diagnostic measurements, and optimum manage- 
ment. 

There were 12 boys and seven girls. Mean age at 
diagnosis 5-2 years. The majority had no systemic 
upset and clear chest x rays. 

Cervical nodes were the commonest affected and 
enlargement was usually unilateral. Mean duration 
of swelling at diagnosis was 6-6 weeks. Some 63% of 
nodes had an appearance suggestive of cold abscess. 

Routine haematology was unhelpful, and stan- 
dard tuberculin testing, performed in 47%, was 
negative in two thirds. Two cases had differential 
Mantoux testing with human PPD and Avian- 
intracellulare antigen. This indicated AMB infection 
in both. This was the sole proof of AMB infection in 
one case, the remaining 18 having bacteriological 
proof usually M avium-intracellulare. 

Antituberculous drugs given to 78-9% for a mean 
of 7 months appeared ineffective. The organism was 
usually highly resistant. 

Altogether 94-7% had surgical intervention. The 
treatment of choice for AMB lymphadenitis is total 
excision. Antituberculous drugs are unnecessary. 


Insulin dependent diabetes mellitus diagnosed under 
the age of 5 years. I G Jefferson, M A Smith, and 
J D Baum (Oxford). 


The incidence and clinical characteristics of insulin 
dependent diabetes mellitus diagnosed under the 
age of 5 years (DUAFY) (n=62), are compared 
with those of children diagnosed aged 5 to 10 years 
(n=75), within the Oxford district over the past 15 
years. Mean (SD) yearly, age specific incidence per 
100 000 for DUAFY children was as follows: 1969— 
73, 8-9 (2-1); 1974-78, 7-4 (2:2); 1979-83, 13-6 (3-7); 
and for children diagnosed aged 5—10 years it was: 
1969-73, 11-0 (6-4); 1974-78. 16-5 (4-3); 1979-83, 
13-8 (3-8). The two DUAFY children presenting 
aged <1 year were both diagnosed in the last five 
years. DUAFY incidence shows a winter/spring 
peak in contrast to the autumn/winter peak seen in 
those diagnosed aged 5-10 years. A positive, first 
degree family history for IDDM was present in 16% 
of DUAFY children compared with 10% of the 5-10 
year group; in none of these cases was the first 
degree relative the mother. In DUAFY children at 


presentation duration of symptoms was less than 2 
weeks in 30% compared with 12% for the 5-10 year 
group (P<0-05). In DUAFY children 27% pre- 
sented in ketoacidosis compared with 15% for the 
5-10 year group (NS). 

DUAFY is not rare and may show an increasing 
incidence. It seems to show some clinical and 
epidemiological features which are different from 
diabetes in older children. 


The steroid responsive nephrotic syndrome: a gener- 
alised disorder of membrane negative charge. 
M Levin, C Smith, S Walters, P Gascoine, and 
T M Barratt (London). 


The normal glomerulus functions both as a size and 
as a charge selective filter, restricting the passage of 
negatively charged macromolecules to a greater 
extent than neutral or positively charged molecules 
of similar size. The charge selective function is due 
to the presence of fixed anionic sites composed of 
sialic acid and glycosaminoglycans on the glomeru- 
lar capillary wall (CGW). Similar charged groups 
are also present on other cell membranes such as red 
blood cells and platelets. In the steroid responsive 
nephrotic syndrome (SRNS) there is a reduction in 
anionic sites on the GCW and a selective increase in 
glomerular permeability to negatively charged pro- 
teins such as albumin, suggesting a basic defect in 
the charge-selective filtration barrier. 

We have developed an assay for quantifying cell 
membrane negative charge based on the binding of 
the cationic dye Alcian blue. We have found a 
significant reduction in surface charge of erythro- 
cytes and platelets from children with SRNS com- 
pared with controls. However, the sialic acid 
content of the red cell membrane, measured chemi- 
cally, was normal. These results suggest that there is 
a generalised reduction of cell membrane negative 
charge in SRNS, which may be responsible for the 
increased glomerular permeability to anionic pro- 
teins. This reduction in cell membrane charge is 
probably due to neutralisation of charged groups by 
a cationic substance, rather than a deficiency of 
anionic groups. 


The use of ovarian ultrasound to assess gonado- 
trophin secretion in disorders of sexual maturation. 
R Stanhope, J Adams, and C G D Brook (London). 


We have performed pelvic ultrasound examinations 
in 40 normal girls aged 6 months to 14 years. From 
the age of 8 years, a multicystic ovarian appearance 
on ultrasound (more than six follicles in each ovary 
of 4 mm or greater in diameter) was seen. We have 
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used the pulsatile administration of gonadotrophin 
releasing hormone to induce puberty in 12 girls with 
hypogonadotrophic hypogonadism and have fol- 
lowed the changes in gonadotrophin pulsatility and 
pelvic ultrasound during treatment. We have been 
able to mimic the clinical, endocrine, and ultrasound 
changes of normal puberty. The multicystic appear- 
ance seen in normal children is the ovarian morpho- 
logical response to gonadotrophin _ pulsatility. 
Abnormalities of gonadotrophin pulse amplitude or 
frequency (both high and low) may impair pubertal 
development, which is why the gonadotrophin 
response to an acute injection of gonadotrophin 
releasing hormone is of limited diagnostic use. 

An identical multicystic ultrasound appearance 
was seen in 15 girls with central precocious puberty, 
and was easily distinguishable from the appearances 
seen in eight patients with isolated premature 
thelarche. 

Pelvic ultrasound is a non-invasive, in vivo 
method which has enabled us to assess gonado- 
trophin secretion without the requirement for inva- 
sive and complex endocrine investigation. 


Effectiveness of bag and mask resuscitation at birth. 
D Field, A D Milner, and I E Hopkin (Notting- 
ham). 


We have assessed the effectiveness of three of the 
most widely used bag and mask systems for neonatal 
resuscitation at birth. These were the Laerdal 
neonatal, the Laerdal paediatric, and the Ambu. All 
were used with an Ambu circular mask which we 
have previously found to be the most efficient. A 
pressure transducer inside the face mask allowed 
inflation pressure to be measured and a pneumo- 
tachograph fixed between the resuscitation bag and 
the face mask allowed us to measure expiratory flow 
(ie, that returned passively from the baby). Each 
bag was used to resuscitate 10 term babies born by 
elective caesarean section who required sup- 
plemental respiratory support. On all occasions, the 
resuscitation was carried out by the same person. 

Results of mean tidal volume achieved by each 
system for the first three inflations are as follows: 
Laerdal neonatal 5-47 ml; Laerdal paediatric 10-4 
ml; Ambu 15-4 ml. 

It would appear that both the latter two bags are 
producing effective ventilation. However, if a tidal 
volume of three times dead space is used as a 
measure of adequate ventilation, then this occurred 
on no occasion with the Laerdal neonatal bag and on 
three occasions only for each of the other two bags. 

Our results indicate that current bag and mask 
systems are not satisfactory for routine neonatal 


resuscitation. 
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Pressure volume characteristics of the 
lungs in sudden infant death syndrome 


Sir, 

We share the disappointment of Fagan and Milner’ in their 
inability to find any difference in the pressure/volume 
relations of lungs from SIDS victims and controls, particu- 
larly as we have recently published? ° a hypothesis on 
Sudden Infant Lung Collapse (SILC) syndrome in which 
surfactant malfunction is an important component! We 
offer the following comments, which may have some 
bearing on the problem. 

Fagan" pointed out in 1976 that the recoil of the lung is 
dominated by tissue forces at high lung volume and by 
surface tension at low volume. Therefore, if some ex- 
amples of SIDS are related to abnormal surface tension 
rather than abnormal tissue forces maximal inflation 
volume need not concern us further. 

Moreover, the lowest volume for which figures are given 
would approximate in vivo to functional residual capacity, 
a volume that is too high for initiation of collapse 
phenomena. The low pressure at which this volume 
remained, however, may be explained by previous studies 
showing that the rate of lung collapse is very temperature 
sensitive near body temperature below which the film is 
much more rigid and collapse rate considerably reduced. 
Fagan" originally reported that their measurements were 
made at room temperature, and consequently any defect in 
performance of surfactant in SIDS cases (should it exist) 
could have been hidden by their methodology. Should 
Fagan and Milner extend their technique further, observa- 
tions of opening behaviour at 37°C may be more revealing. 

In conclusion, the analysis presented by Fagan and 
Milner shows that there is probably no difference in tissue 
mechanics between SIDS and controls (high volume 
results), but it is not possible to judge the situation 
regarding a possible defect in lung surfactant, particularly 
if, as described in the original methodology,” ‘any lung that 
failed to open completely ... was excluded from the 
series’. Further post mortem investigations at body 
temperature and at lower lung volumes must be performed 
to resolve the important questions raised as a result of this 
present study. 


D P SOUTHALL AND D G TALBERT 
The Cardiothoracic Institute, 
London SW3 6MP 


Dr Fagan and Professor Milner comment: 


We are grateful for the interest of Drs Southall and Talbert 
in our paper.' We have re-examined our data in the light of 
their letter. 


(1) Table Air volume at distending pressure of O and 
l cm Ho for SIDS and control babies 


Air volume at distending 
pressure of 1 cm Hoo 
as ə of volume at a 
pressure of 30 cm Ho 


Air volume at zero distending 
D, 


pressure as “ of volume at a 
pressure of 30 cm Hoo 





No Mean (SD) No 








Mean (SD) 
SIDS 
babies 20/23 35-2 (7-9) 17/23 22-2 (7-9) 
Control 


babies 8/17 36-6 (5-7) 22-0 (6-2) 





Thus there is clearly no significant difference between the 
two groups and one third of the total lung volume remains 
with a distending pressure of only 1 cm Ho. We consider 
these data provide no evidence to suggest alveolar collapse 
is occurring at low lung volumes. 

(2) Time and temperature effects. Time and temperature 
controls were carried out,” and it was found that the 
alteration between successive inflations carried out at 
+37°C or room temperature, or room temperature and 
+37°C, were the same as between two successive inflations 
at either temperature. That is, the major source of 
variation between inflation cycles was whether it was the 
Ist, 2nd, or 3rd cycle rather than whether at room 
temperature or +37°C. In this study the 2nd cycle at room 
temperature was taken as the index cycle. 

For this letter, the differences between Ist and 2nd cycle 
were re-examined at a distending pressure of 5 cm H,0. 
Cot deaths: No=23 Variation between Ist and 2nd 
cycle=2:3% (SD 1-1%) 

Normals: No=17 Variation between lst 
cycle=2:3% (SD 3-6%). 

Gruenwald® suggested that repeated cycling of the lung 
could be a method of assessing the amount/efficacy of the 
surfactant reservoir, and in the course of this investigation 
several lungs were repeatedly cycled on two or three 
occasions after several days storage at +4°C between 
cycles. The effects shown,’ and current re-examination, 
were identical between SIDS and others. These data show 
that the results were not biased by temperature factors. 

(3) Lung opening pressures. In our hands this was not a 
viable experimental procedure using post mortem material 
as it was found that attempts to degas the lungs of infants 
beyond the neonatal period led to lung rupture. All the 
SIDS lungs contained air at the outset of the Ist volume- 
pressure loop and so, as expected, all opened at far lower 
pressures than degassed neonatal lungs. 

Finally, we are sceptical that the information published 
by Southall et al’ supports the concept that alveolar 
collapse is occurring in babies with recurrent cyanotic 
attacks. 


and 2nd 
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Treatment for renovascular 
hypertension 


Sir, 

We read with interest the report of Awazu et al' that 
expands the experience with percutaneous transluminal 
balloon angioplasty (TLA) in children. We recently 
reported 17 children with renovascular hypertension, j 
seven of whom were treated with this technique since 1979. 
Cure (defined as normotensive for age with no drugs) was 
achieved in two patients with main renal artery lesions for 
which TLA is probably best suited. Two patients de- 
veloped renal artery thrombosis after the procedure, one 
of whom was successfully treated by autotransplantation of 
the kidney to the ipsilateral iliac fossa. 

Enthusiasm for angioplasty must therefore be tempered 
by proper selection of patients and restriction of the 
technique to centres where experienced radiologists and 
surgeons are available. Two out of the five patients in 
Awazu’s series still required treatment with antihyperten- 
sive agents. As cure is preferable to chronic drug treat- 
ment, surgical techniques such as vascular repair or 
autotransplantation should be considered. Transluminal 
balloon angioplasty is a welcome addition to the available 
treatment modalities for these rare patients, but its exact 
role requires further careful assessment and documenta- 
tion. 
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Dr Awazu and co-workers comment: 


We agree with Drs Watson and Balfe’s comment on 
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restriction of angioplasty to certain centres and the proper 
selection of patients. With experienced staff and a special 
observance for the possible side effects, we have not 
experienced any complications up to the present, though 
the number of the patients is small. Also we think that the 
proper selection of the patients is an essential factor for 
treatment with angioplasty. In our study three out of five 
patients were cured (as defined by Drs Watson and Balfe). 
In their study two out of five patients (two out of seven 
patients who developed thrombosis are impossible to 
assess) were technically not feasible, so it is difficult to say 
that they were properly selected. Therefore two out of 
three remaining patients were cured. Those ratios are 
encouraging. 

As for the two patients in our study who required 
antihypertensive drugs, it might be necessary to consider 
surgery in the future. One patient had bilateral disease, 
however, in whom it would be difficult to expect cure with 
surgical treatment, as the two patients with bilateral 
disease who underwent autotransplantation clearly show. 
Considering the younger age of the patients and the 
possible extension or multiple occurrence of the lesion in 
the future, our present treatment is justified. Also the 
repeatability and the relative non-invasiveness of angio- 
plasty should be re-evaluated. 


Copper and the preterm infant 


Sir, 

We have read with interest the recent report by Sutton et 
al' of copper deficiency in four very low birthweight 
infants.' These authors found that diagnosis was made 
more difficult because of the lack of a suitable reference 
range for copper for these infants. The studies quoted by 
Sutton et al provide limited data on serum trace metal 
concentrations in preterm infants up to 1981. In 1983 we 
reported serial serum copper and zinc concentrations in 7 
group of 48 preterm infants during the first year of life.” 
comparison of the results for plasma copper poe C 
tions obtained in Glasgow and serum copper concentra- 
tions in Belfast adjusted to show the geometric mean is 
shown in the Table. It is reassuring to find such good 
agreement between these two studies. 

Sutton et al suggest that very low birthweight infants 
should be given at least 1 pmol (6-4 ug/100 ml) of 
copper/kg/day during parenteral and enteral feeding. Our 
own findings suggest that this statement may be unwar- 
ranted. Our policy is to provide 0-3 umol (1-9 ug/100 ml) of 
copper/kg daily for very low birthweight infants who are 
receiving parenteral nutrition.’ The last seven infants of 
<30 weeks’ gestation (mean gestation 27 weeks, mean 
birthweight 930 g) had serum copper concentrations 
checked at a mean postnatal age of 70 days (mean and 
median post-conceptional age 37 weeks). None had a 
serum copper concentration outside the 95% ranges for the 
Belfast and Glasgow infants. For the group as a whole 
mean serum copper concentration was 11-5 wmol/l (73 
ug/100 ml) (range 6-6-14-8). Furthermore, as copper iS 
excreted by the biliary system high serum concentrations 
may occur in preterm babies with cholestasis.” Thus, 
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Table Serial measurements of copper concentrations 
(umolll) in two studies of preterm infants 


Serum copper (Belfast) 


Post-conceptional Plasma copper 
age (weeks) (Glasgow) 
enn Geometric mean BK range 
Geometric mean {n} 
(n) 
30 5-5 (7) 
31 & 1 (16) 
32 5-6 (19) 5-9 (15) 2-8-12-4 
33 61 (14) 
34 5:5 (17) 
35 6-5 (16) 
36 61 (12) 
37 73 (12) 7-8 (28) 3-8-16-0 
38 73 (9) 
39 nal 
40 nae 
41 9-8 (3) 
42 = 11-1 (26) 6-7-18-4 
43 10-2 (7) 
44 2s 
45 11-5 (6) 
46 12-8 (2) 
47 13-9 (5) 12-5 (2) 8-1-19-3 
48 ie 
49 z 
50-54 — 13-5 (22) 9-9-18-4 
55-59 — 16-0 (20) 9-1-28-2 
60-69 — 16-7 (15) 10-1-27-7 
70-79 —_ 17-5 (25) 10-5~29-2 
80-89 mee 18-5 (40) 11-2-30-6 


Conversion: SI to traditional units—Copper. 1 pmol~6-4 pp/100 ml. 


although copper requirements for preterm infants have not 
been accurately ascertained, we suggest that deficiency is 
unlikely to occur in infants who are given at least 0-3 pmol 
of copper/ke/day. 


One final point is that Sutton et al provided 254 mg of - 


copper/kg/day for three of their infants diagnosed as 
having copper deficiency. We hope that this is just an 
unfortunate although hazardous typing error. We believe 
that they meant 254 ug/kg/day were provided. 
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Dr Sutton and co-workers comment: 


We thank Dr Halliday and his colleagues for bringing their 
work to our attention. 

The appearance in our own article of 254 mg instead of 
254 ug in respect of copper dosage (correctly shown as 4-0 
umol) was, indeed, unfortunate, and this error has already 
been drawn to the editor’s attention by ourselves. 

Dr Halliday’s paper presents data with reference to 
postnatal age, whereas we consider that the maturity of the 
infant is important in determining body copper state and 
that gestational age is, therefore, of more value. The 
median gestational age of their group at 34 weeks is 
considerably more mature than our own group. 

We would agree that though the WHO/FAO recom- 
mended absolute minimum daily copper intake is 0-79 
umol (50 pg/kg, the evidence for this is limited and may 
not, in fact, apply strictly to the preterm infant. There are 
many pre- and postnatal factors that undoubtedly influence 
the copper requirements of the very low birthweight 
infant, not least among which is the bioavailability of the 
copper. While measurement of plasma copper concentra- 
tion affords some indication of copper state, it would 
obviously be better if hepatic content and faecal and 
urinary copper excretions could readily be estimated at the 
same time. With regard to the biliary excretion of copper, 
we were under the impression that appreciable cholestasis 
is now an uncommon occurrence in the very low birth- 
weight infant since the practice of early enteral feeding has 
evolved. 

A recent nutritional study (unpublished) undertaken by 
certain of our group comparing results obtained using 
breast milk with copper content 5-8 pmol/l (37 pg/100 ml) 
with low copper, 0-47 pmol/l (3 pg/100 ml), and high 
copper, 6:1 pmol/l (39 ug/100 ml), containing formulae 
milks failed to show any significant differences between the 
plasma copper concentrations in the infants of either 
normal birthweight or low birthweight eight to 10 weeks 
after delivery, irrespective of the feeding regimen used. 
Various anthropometric measurements also failed to 
reveal any differences over the period of the study. We 
believe that while this information may support the 
contention of Halliday et al that 0-3 pmol (19 ug) 
copper/kg/day is, indeed, sufficient for preterm infants, we 
shall continue for the present to follow the schedule 
employing 1 pmol (60 pg)/kpe/day as this larger intake has 
not, to the best of our knowledge, ever been shown to be 
deleterious. Unfortunately, the authors give no clinical 
details of the seven infants who managed well with only 0-3 
umol (19 pg) copper/kg/day. 

We were gratified to find the results of the measure- 
ments of the Belfast workers’ plasma copper concentra- 
tions were in close agreement with our own findings when 
the former were related to gestational age and expressed in 
a form similar to our own. As with many other biological 
varieties whose distributions are log normal rather than 
normal, we believe expression of results should, in such 
cases, be as the geometric mean together with appropriate 
confidence limits (for example 2°5% and 95:5%) as 
presentation of values arithmetically as means and stan- 
dard deviations would be both inappropriate and misiead- 
ing. 


Sir, 


I would like to present our experience with copper 
deficiency in neonates of very low birthweight and to 
comment on the paper by Sutton et a/.' Over the previous 
two years we diagnosed five cases of neonatal copper 
deficiency (birthweight: 740-1200 g, gestational age 26-34 
weeks) at the postnatal age of 8-20 weeks. Three neonates 
had bone changes, but all had anaemia and severe 
neutropenia in the absence of infection. Only two neonates 
had required prolonged periods of ventilation and 
parenteral nutrition. All had received a milk formula with 
a relatively high copper content. At the time of diagnosis 
their serum copper concentration was <O0-4 umol/l (2-5 
ug/100 ml) and their caeruloplasmin concentration was 
<1-5 g/l (1-4 mg/100 ml). They were treated with 5 mg/day 
of copper sulphate solution (1% solution) for six months 
with excellent results. The earliest and most sensitive 
indicator to treatment was the response of the neutrophil 
count (increase in 48 hours after treatment and return to 
normal in two weeks). With this experience and reviewing 
previous reports I should like to make the following 
comments. 

(1) Although serum copper and caeruloplasmin concen- 
trations provide some information, they do not adequately 
reflect the copper stores of the body. Therefore treating 
very low birthweight infants with copper sulphate because 
of low serum copper and caeruloplasmin concentration in 
the absence of any other finding is questionable. 

(2) The most sensitive and early index of copper 
deficiency is in our experience haematological. Bone 
changes will eventually occur in all patients, but they are a 
relatively late finding. In preterm neonates anaemia Is a 
common finding of varied aetiology and can be masked by 
transfusion. Severe neutropenia in the absence of infec- 
tion, on the other hand, is an unusual and impressive 
finding. | would agree with Sutton et al that facilities for 
copper and caeruloplasmin estimation should be available 
to neonatal units. I think, however, that these variables 
should be measured in all very low birthweight neonates 
over the age of 4—6 weeks. If selective measurements are 
preferred, I would favour neutropenia to be the indicator 
rather than the findings suggested by Sutton et al, which 
are either relatively late (osteoporosis) or unusual 
(oedema). 

(3) With respect to treatment I think that neither the 
dose of copper sulphate nor the length of treatment is 
presently known. In the absence of balance studies 
involving at least eopper and zinc I would not favour the 
administration of excessively high doses of copper over a 
very short period as described by Sutton et al. It is probable 
that in order to replenish copper stores a longer period of 
copper administration is necessary. 
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Dr Sutton and co-workers comment: 


We were interested to hear of this experience of copper 
deficiency in Greece and assume that the caeruloplasmin 
concentrations were less than 0-15 g/l (0-14 mg/100 ml) 
rather than as stated in the letter. 

We agree that neutropenia is a useful finding in copper 
deficiency, but feel that we should try to make a diagnosis 
before this stage is reached. Growth failure and oedema 
were present up to four weeks before significant neut- 
ropenia or anaemia was seen, and osteoporosis was 
reported at an earlier stage also. We would dispute the 
statement that bone changes are a relatively late finding 
and would suggest that this may be a consequence of the 
rather insensitive methods of detection. 

With regard to treatment, there is an unfortunate error 
in the dose of copper that we used which should read 4 
umol (254 ug) copper/kg/day. This was based on the 
experience of Yuen et al and has proved to be satisfactory 
when given for 1-2 weeks in the six cases we have treated. 
This dose is approximately four times the minimum daily 
requirement for the preterm infant, and we would not 
consider it excessive. The dose of 5 mg per day of copper 
sulphate (presumably pentahydrate solution, equivalent to 
1-25 mg of elemental copper) given by Dr Dellagram- 
maticas is approximately five times the amount we used. 
There is no evidence that this amount of copper needs to 
be given for such a prolonged period, and indeed, as there 
is competition for absorption with other essential elements 
it might be detrimental. 

Our intention was to increase the general awareness of 
copper deficiency so that ideally it can be prevented by 
adequate supplementation, or at least diagnosed at an 
early stage to reduce the risks from the metabolic effects of 
a deficiency state. We would therefore strongly disagree 
with the suggestion by the author of the letter that 
neutropenia should be the indicator for diagnosis. 


Posthaemorrhagic hydrocephalus in 
newborn term infants 


Sir, 

Drs Hill and Morgan’ draw attention to the occurrence of 
intraventricular haemorrhage in previously well, full term 
infants but in their discussion of aetiology fail to mention 
the possibility of a, antitrypsin deficiency. Readers of this 
journal will know of the association between q antitrypsin 
deficiency and a bleeding diathesis in the newborn’ and of 
the occurrence of intracranial haemorrhage in such 
infants. * We have also seen a, antitrypsin deficiency 
presenting as intracranial haemorrhage in a previously 
well, full term infant who had received vitamin K at birth. 
We would suggest that the diagnosis of a, antitrypsin 
deficiency is considered in full term infants presenting with 
intracranial haemorrhage. 
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K D Foore anD M Burcu 
General Infirmary of Leeds, 
Leeds LS2 9NS 


... And children first? 


Sir, 

I can assure Professor Smithells' that most women in 
Liverpool (and presumably in Leeds also) go to work not 
because of what they have read from female journalists but 
to keep themselves or their family out of poverty. It is not 
uncommon for the woman to be the only breadwinner in a 
family. 

It is disappointing that while Professor Smithells is 
happy to criticise teachers and journalists his criticism of 
paediatricians is less forthright. The truth is that the BPA 
and its journal Archives of Disease in Childhood have 
remained silent on the major social issues that affect the 
health of children for too long. To give but a few examples: 

(1) Smoking. Why is it only the BMA that is issuing 
press statements on tobacco advertising when it is in 
childhood (primary and secondary school!) that smoking is 
started. Paediatricians should be at the forefront of the 
medical profession’s campaign against smoking. 

(2) Car safety. The excellent article by Sprigg? would 
have benefited from a short editorial endorsing the 
suggested recommendations and an accompanying press 
release. If it is not BPA policy to try and save children’s 
lives by legislation then it should be. 

(3) Breast feeding. This is emphasised by David Morley 
as a priority in the Third World;> is it not also a priority in 
the United Kingdom? The silence of British paediatricians 
with regard to the WHO code of marketing of breast milk 
substitutes is scandalous. 

(4) Poverty. With nearly one in three children living in 
poverty* this is a major issue that directly affects child 
health—both physically and mentally. Should we not put 
pressure on the government to increase child and sup- 
plementary benefits? 

(5) Unemployment. It is now accepted by a majority of 
schoolchildren in inner city areas that they will not get a 
job when they leave school. What is the psychological 
effect of the threat of unemployment on these children? 
Again the discussion on unemployment and health within 
the medical profession has been ignored by paediatricians. 

The medical profession is one of the most powerful 
pressure groups within the country. There is no doubt in 
my mind that paediatricians if seen to be campaigning for 
the rights of children could be very effective—both in 
terms of changes in legislation and also by utilising the 


mass media to get our message across to children. The 
question that remains is what will it take to get paediatri- 
cians into action? 
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I A CHOONARA 


University of Liverpool, 
Liverpool L69 3BX 


Professor Smithells comments: 

Sir, 

I would not take issue with anything Dr Choonara writes. I 
appreciate that mothers may have to go out to work for 
economic reasons, although my comment specifically 
excluded single parent families. The breast feeding/milk 
advertising issue is of principal importance in the Third 
World, whereas I was writing about English children. The 
other four specific issues mentioned by Dr Choonara are 
not primarily medical. Nevertheless, I asked ‘Are 
paediatricians doing all they can. ..?’, the implication 
being that I think not; and publication in Archives makes 
clear to whom my comments were primarily directed. 


Sir, 

Dick Smithells’ provocative opening remark in his ‘Point of 
View’ paper’ evokes a response in one who some years ago 
gave up the somewhat unequal struggle of supporting 
children against some aspects of British society today. He 
says ‘Why do the English dislike children?’ Why stop at the 
English: the inclusive term British might have been more 
appropriately used. 

Professor Smithells only partially answers his own 
question, which reminded me of a comment made by a 
contemporary of mine many years ago in reply to a similar 
question. My colleague said ‘The British don’t actually 
dislike children, they just like dogs more.’ Near as we are 
to the 21st century many British parents (some of whom 
are politicians and leaders of one sort or another) still cling 
to the tenets of the 19th century in rearing their children: 
‘don’t spoil the brats, bring them up tough, build their 
character’. In short the ‘stiff upper lip’ syndrome is alive 
and well. 

It has always seemed to me not without significance that 
our country has the Royal Society for the Prevention of 
Cruelty to Animals, the Royal Society for the Protection 
of Birds, and the National Society for the Prevention 
of Cruelty to Children. 

Children have no votes and some politicians are content 
to leave them in a subsidiary, if not second class, position: 


many parents are preoccupied with other things and, worst 
of all, have received no instruction in the arts of parenting. 
Surely this should now become a priority in education, and 
Tim Chambers’ comment? on this subject in the same issue 
is highly apposite. Until we produce a generation (from 
which will come tomorrow’s leaders) who respect and 
understand the needs of children we are unlikely to make 
much progress. 
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DESMOND CREERY 

La Jaoniere des Hougues, 
St Saviour, 

Guernsey 


Professor Smithells comments: 


You, Sir, asked me to consider using ‘British’ rather than 
‘English’ as a matter of editorial policy, and Dr Creery asks 
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for another reason. I was anxious not to generalise beyond 
personal experience. I also have a sneaking suspicion that 
in some respects at least, such as an appreciation of 
education, the Scots (perhaps the Welsh, too) may be less 
culpable than the English. Our hearts bleed for the 
children of Northern Ireland, but their cycle of violence is 
attributable, not to their parents, but to terrorists, most of 
whom appear too young to be able to think a generation 
ahead. 

The NSPCC/RSPCA comparison is an old favourite, but 
not to be pressed too far. The NSPCC obtained its Royal 
Charter from Queen Victoria in 1895 (admittedly 70 years 
later than the RSPCA) and enjoys royal presidency and 
patronage. Its Scottish counterpart was granted a Royal 
Charter in 1922 and has been the RSSPCC ever since. 

The most important point in Dr Creery’s letter is in his 
opening sentence: ‘some years ago’ he ‘gave up the 
somewhat unequal struggle of supporting children. . .” 
Alone he cannot make progress; nor can I; nor, individu- 
ally, can the many kind people from whom I have received 
messages of agreement. It is paediatricians collectively, 
through a strong national organisation and in concert with 
other professional and voluntary bodies that care about 
children, who must be joint advocates for the next 
generation. 





200k reviews 


Jitrasound of the Infant Brain. Clinics in 
Jevelopmental Medicine no 92. By M I 
evene, J L Williams, C-L Fawer. Pp 148: 
12-50 hardback. SIMP/Blackwell Scientific, 
985. 

‘he diagnosis of intraventricular haemor- 
hage in the newborn no longer depends on 
he finding of blood in the lumbar CSF and 
he arguments about whether it was a 
bloody tap’. We now have ultrasound and 
10 major special care baby unit worth its 
alt would be without its scanner. Many of 
ıs using the technique are self taught, and 
vith the increasing proliferation of 
nachines and interest in this field a neo- 
iatal brain scanner’s handbook has become 
in urgent need. This book admirably fulfils 
hat need. In 13 chapters the authors cover 
he whole field of neonatal cerebral ultra- 
ound scanning, including a chapter on the 
pine. Following a simple lesson in physics 
here is an important chapter on scanning 
echniques and normal anatomy. There are 
parate chapters on intracranial haemor- 
'hage, periventricular haemorrhage, and 
ts sequelae which relates to the devel- 
»ypment of ventricular dilatation and 
xorencephaly rather than neurological 
randicap, which is beyond the intended 


scope of the book. Intracranial cysts, non- 
cystic malformations, miscellaneous ano- 
malies such as cerebral oedema, calcifica- 
tion, tumours, atrophy, and hydrocephalus 
are all discussed. There is a chapter on 
ultrasound appearances in the congenital 
TORCH infections and in acute menin- 
gitis. Finally, a comparison of ultrasound 
with computed tomography and nuclear 
magnetic resonance. The text is succinct 
and directed to the ultrasound appearances 
and interpretations of the disorders men- 
tioned rather than to their aetiology, 
pathology, or management. There are over 
200 scan pictures with explanatory dia- 
grams and autopsy specimens. Each chap- 
ter has a comprehensive list of references. 

I would recommend this book to all 
neonatal scanners to be kept near the 
machine as a reference atlas. My only 
caveat is the usual problem of the way x 
rays and scan pictures look so clear on the 
screen but are so disappointing when pro- 
duced in books. All the scan pictures in this 
book are interpretable and some come out 
well, but many are rather dark and need 
close scrutiny. Nevertheless, well worth the 
money 


J 


BRIAN SPEIDEL 


The Epilepsies. Edited by R J Porter and 
P L Morselli. Pp 396: £36-00 hardback. 
Butterworths, 1985. 


This book consists of 17 scholarly, well 
referenced chapters dealing with scientific 
and practical aspects of epilepsy, directed 
at neurologists and ‘those in related 
fields’. It is one of the Butterworths 
International Medical Reviews in Neurol- 
ogy (the successor to Modern Trends) in 
which the series editors Marsden and 
Asbury aim to emphasise how basic re- 
search may change clinical practice. In this 
it succeeds and must therefore be seriously 
considered by the many readers of the 
Archives who are concerned with the prob- 
lems of seizures. 

The authors, mostly from the United 
States, some from continental Europe, are 
predominantly neurologists or neuroscien- 
tists without a specific interest in child- 
hood, but there is much to interest 
paediatricians. Basic biochemical (neuro- 
transmitter) and neurophysiological chap- 
ters are welcome, although these fields 
rapidly advance. The mechanism of action 
of antiepileptic drugs is discussed in con- 
siderable detail, but the reader should 
question whether the various proposed 
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effects would actually occur at the drug 
concentrations achieved in normal treat- 
ment. There are good discussions on 
epidemiology, classification (of seizures 
and of epilepsies), ‘intensive monitoring’, 
the EEG, management of particular seiz- 
ure types (including Aicardi on neonatal 
seizures, infantile spasms, and febrile con- 
vulsions), stopping drugs, neurosurgery— 
including the ‘work-up’, and psychiatric 
(but not psychological) treatment of 
biofeedback, and psychosocial aspects. An 
appendix lists national epilepsy organisa- 
tions. 


I have found it helpful to have access to- 


the book, but it leaves one, albeit better at 
choosing potential candidates for surgery, 
groping still for new solutions to the 
malignant epilepsies and epileptic encepha- 
lopathies of childhood. Libraries which can 


afford it should get it. 
J B P STEPHENSON 


Cleft Palate Speech. by B J McWilliams, 
H L Morris, R L Shelton. Pp 368: £31-00 
hardback. C V Mosby (Blackwell Scien- 
tific), 1984. 

This book is written by three speech 
pathologists with a special interest in cleft 
palates and is directed towards speech 
therapists and surgeons treating these con- 
genital deformities. 

The first half of the book therefore 
describes the incidence, treatment, and 
problems with cleft palate surgery and will 
be familiar to surgeons; the second half is 
perhaps more directed towards the speech 
therapist. 

The book is very well researched and 
nicely written and I found it a pleasure to 
read. The first half provides the speech 
therapist with an overview of the treatment 
of the deformity and is well described, but 
perhaps a few omissions might be worth 
including. No mention is made of the 
immediate postnatal insertion of a plate in 
the wide palatal cleft to exclude the tongue 
from the nasal cavity. Provided this plate is 
inserted within the first few days of life it is 
well tolerated and permits the potential 
growth in the palatal shelves to proceed 
unobstructed, consequently making the re- 
pair at six months to one year very much 
easier and safer. Pierre Robin deformity 
with a very wide cleft of the palate and 
therefore a much greater chance of speech 
pathology is particularly helped by this 
technique. Perhaps also a mention should 
be made of the pharyngoplasties that do 
not invade the soft palate and produce 
further fibrosis and stiffness, particularly 
the orticochea and Jackson’s modification; 


also no mention is made of the Hynes 
procedure. 

The speech pathologist/therapist’s place 
in the cleft palate team relates very much 
to decisions on the timing and value of 
pharyngoplasty, and a good working knowl- 
edge of these procedures and how they 
attempt to close the velopharyngeal space 
would be an advantage. 

Although mentioned, nasendoscopy 
either with a rigid or fibroscope is perhaps 
the most trusted method for examining the 
anatomy of velopharyngeal! incompetence, 
certainly in the United Kingdom, and it is 
supported by lateral video fluoroscopy and 
Skolnick views. Speech therapists attend- 
ing these examinations commonly find it 
helpful in correlating with their speech 
assessments. 

The authors have perhaps sought to 
cover areas that are somewhat unnecessary 
such as craniofacial deformities, but there 
is much of interest for speech therapists 
and surgeons alike and those involved in 
the treatment of cleft palate will find this 
book a valuable addition to their library. 


DOUGLAS HARRISON 


Community Paediatrics. Edited by L Pol- 
nay and D Hull. Pp 353: £20-00 paperback: 
Churchill Livingstone, 1985. 


Like its predecessors Essential Paediatrics 
and Hospital Paediatrics, Community 
Paediatrics is based on teaching material 
used for the Nottingham Community 
Paediatric course. In its stated aim to 
appeal to doctors involved in community 
paediatrics, whether in general practice, 
hospital, or community, as well as to health 
visitors and school nurses, it succeeds 
admirably. 

The book begins appropriately with a 
chapter on ‘Services’, emphasising from 
the start the need for the various profes- 
sionals involved in child health care to 
understand one another’s work and coor- 
dinate their efforts. The following chapters 
on ‘Information’, ‘Screening’, and ‘Families 
and homes’ provide a brief introduction to 
epidemiological method and its practical 
applications. The chapter on ‘Growth and 
development’ gives useful practical guide- 
lines for developmental milestones and 
emphasises the need for the community 
paediatrician to be an expert in ‘normality’ 
and the wide range of individual variations 
which it embraces. The chapters on 
‘Genetics’, ‘Nutrition’, ‘Hazards’, and 
‘Infections’ (including immunisation pro- 
cedures and programmes) contain a wealth 
of concisely presented information. Two 


middle chapters of the book on ‘Problen 
(0-5 and 5-15) cover the range of physi 
and emotional problems likely to : 
encountered by the community paed 
trician, including in many cases indicatio 
for referral (for example, in cases 
headache and short stature). The r 
mainder of the book covers the subjects 
“Long-standing illness’, ‘Physical as 
mental handicap’, and ‘Disorders of visio 
hearing and speech’, (including screenises 
techniques and programmes). The chapt 
on ‘Health and learning’ gives an up to da 
view on the school doctor’s role in identi 
cation and multidisciplinary assessment « 
the child with special educational neem 
Emotional and behavioural disturbances 
childhood are considered under a chapt 
entitled ‘Behaviour’. The final chapter < 
“Protection of children’ provides a bri 
historical background followed by ; 
account of the current legislation wi 
regard to special educational needs, childre 
in care, fostering and adoption, and chi 
abuse. 

As an introduction to communi 
paediatrics for a newcomer to the field, « 
as a reference book plus a source of furthe 
reading matter for those professions 
already in it, this text book is high 
recommended. JANET CHAPLA 


Health at School. Caring for the Whol 
Child. By W Nash, M Thurston, M E Baly 
Pp 303: £12-95 paperback. Heineman. 
Medical, 1985. 
Health at School is written for schoc 
nurses. The book starts by considering th 
history and structure of services. It goes o 
to describe professional approaches anm 
attitudes and then deals with the conduct c 
individual sessions, health education, chill 
dren with special needs, specific physics 
disorders, and socially related problems 
The book is written by experiences» 
schoo! nurses. The text is very clearly laic 
out and organised and where appropriate i 
supplemented by line diagrams and illus 
trations. This is a very thoughtful wori 
which will not only inform at a factual leve 
but will also lead the reader to consider 
very carefully her professional role, he» 
relationships with others, and the approact 
which she takes to her various tasks. The 
arguments in spite of their complexity, 
come over with great clarity and in place: 
with humour. This is a very good book 
which both new and experienced schoo: 
nurses will find useful. It would perform ar 
excellent text for the new courses in schoo: 
nursing that are being set up around the 
country. LEON POLNAY 
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Annotation 


Heart valve replacement 


In the past 25 years open intracardiac surgery has 
made replacement of the heart valves possible, and 
in this same peried a variety of valve substitutes 
have been developed. Progressive improvements in 
the quality and reliability of these substitutes has 
meant that valve replacement in adults can be 
performed quickly with relatively satisfactory short, 
medium, and indeed long term results. The situation 
in infants and young children, however, is far from 
Satisfactory. 


Conditions in which heart valve replacement is useful 


In the United Kingdom most children requiring 
valve replacement do so because of congenital heart 
lesions, while in developing countries rheumatic 
carditis remains a common cause of valvar diseases. 
The congenital abnormalities may be either con- 
fined to the valve itself, as is the case in isolated 
aortic stenosis, mitral valve stenosis, and Ebstein 
disease of the tricuspid valve, or may affect other 
cardiac structures resulting in complex haemodyna- 
mic dysfunctions like those found in transpositions, 
pulmonary atresia, truncus arteriosus, tricuspid 
atresia, and univentricular hearts. 

In the former group, the abnormal valve needs 
replacement when conservative procedures seem 
either impossible or fail to achieve a satisfactory 
result. In the latter group, the valve substitute is part 
of an extracardiac conduit used to connect the right 
ventricle or the right atrium to the pulmonary 
artery. 


Types of heart valve substitute 


There are fundamentally three types of heart valve 
substitutes available to the surgeon at present. 


Mechanical valves. A variety of technical modifica- 
tions in the design of prosthetic heart valves has 
occurred, but in general these are either ‘ball in 
cage’ type valves or one or other of a variety of disc 
valves. The latter have the advantage of being ‘low 
profile’, and recent models wholly made from 
pyrolitic carbon give maximal internal effective 
valve orifice for a given size external valve sewing 
ring, offering an improved hydraulic design with, at 


least theoretically, a diminished likelihood of throm- 
boembolic complications. 


Xenografts. These are framemounted, bioprosthetic 
valves. The animal tissue may be a heart valve, for 
example the pig aortic valve or bovine pericardium. 


Homografts. The aortic root is collected from 
human cadaver shortly after death and preserved in 
a solution of antibiotics and nutritional medium for 
later use. 


Choice of valve substitute 


Unfortunately, a satisfactory valve substitute for 
children does not yet exist. This is why surgeons 
dealing with children maximise efforts to repair 
insufficient valves, at times accepting a less than 
optimal result to avoid valve replacement. In 
choosing the most suitable valve substitute many 
factors are to be taken into consideration. 


Location within the heart. Aortic homografts are at 
present the best choice for aortic valve 
replacement.' Xenografts show early degeneration 
and calcification in the aortic and mitral position, 
less so in the tricuspid position and inside conduits 
on the systemic venous side of the heart.” © Mech- 
anical valves, especially the low profile disc types, 
may be used in the mitral and tricuspid position.’ 


Availability. Homografts are not always readily 
available in all sizes and surgery needs to be planned 
in advance. 


Duration. If valve replacement takes place at a very 
young age all types of valve substitutes need later 
replacement when the heart increases in size. 
Mechanical valves theoretically last for a lifetime, 
homografts may reasonably be expected to last for 
10 to 15 years, and xenografts only a few years at 
best. 


Anticoagulation. Children are accident prone, and 
treatment with anticoagulants is therefore undesir- 
able. Homograft and xenograft valve substitutes do 
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not require anticoagulation, while, in our view, 
mechanical valves always do. 


Endocarditis. Endocarditis represents a definite risk 
with any valve substitute, and antibiotic prophylaxis 
is essential for intercurrent infections and dental 
treatment. 


Noise. Tissue valves are silent, but mechanical 
prosthesis produce a click which may at times be 
very distressing. 


There are, therefore, major advantages and 
disadvantages of the different valve substitutes. Our 
present attitude is to avoid valve replacement if at 
all possible. Where this.is not possible, homograft 
valve substitutes are selected, if a suitable valve size 
is available, in the aortic and right heart positions. A 
homograft aortic valve with an attached length of 
aortic wall is the valve substitute of choice when a 
valve mechanism plus conduit is needed to restore 
continuity between the right atrium or right ven- 
tricle and pulmonary artery, or occasionally between 
the left ventricle and pulmonary artery in certain 
complex types of transposition. In the tricuspid 
position, the rate of degeneration of a xenograft 
seems less rapid than in the mitral and aortic 
position. In this location, either a bioprosthetic or 
mechanical valve may be used. Our own preference 
at present is to use the bileaflet, pyrolitic carbon, 
low. profile St Jude prosthesis in the tricuspid 
location and.to prescribe anticoagulants and anti- 
platelet drugs after surgery. We also use the St Jude 
valve. in the mitral position with the same policy 
after surgery. In the aortic position the St Jude valve 
is Our second choice as a valve substitute when a 
suitable size homograft is not available. 


In conclusion, valve replacement in infants and 
young children is now a feasible, technically reliable 
method of handling isolated or complicated valve 
insufficiency, but the results of using the variety of 
valve substitutes available remain unsatisfactory. 
Our current attitude is to avoid whole valve substi- 
tutes if at all possible, especially with the aortic and 
mitral valves, and to make strenuous efforts to 
repair the valve—even to the extent of accepting a 
degree of residual malfunction of the native valve. 
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Original articles 


Increase in cerebral palsy in normal birthweight 
babies 


S N JARVIS, J S HOLLOWAY, AND E N HEY 


Department of Family and Community Medicine, University of Newcastle upon Tyne and Department of 
Child Health, Royal Victoria Infirmary, Newcastle upon Tyne 


SUMMARY A register has been compiled of the 421 children with congenital cerebral palsy born 
between 1960 and 1975 from a defined geographical area of North East England (population 
710 000). There was a fall in the rate of cerebral palsy among very low birthweight babies 
between 1964 and 1975 and also in the small group with dyskinetic cerebral palsy. The rate rose, 
however, among babies weighing more than 2-5 kg at birth in the second half of the study, in 
parallel with changes in perinatal mortality. The net effect is that the overall congenital cerebral 
palsy rate (mean 1-64 per 1000 livebirths) showed a gradual rise between 1968 and 1975. This 
conclusion is reinforced by evidence of a rise in incidence among the subgroup of patients with 
severe cerebral palsy (as defined by an interval measurement of handicap) during the same 


period. 


As perinatal mortality decreases there is an increas- 
ing need for an accurate measure of obstetric and 
neonatal morbidity.' * The cumulative incidence of 
cerebral palsy has frequently been used for this 
purpose in the follow up of very low birthweight 
babies? but although well established in Western 
Australia, Sweden, Denmark, and Ireland, few 
community studies of cerebral palsy have been 
undertaken in this country in the past 25 years.* 
Until such studies are undertaken it is difficult to be 


certain that the results of the hospital based follow: 


up studies of low birthweight babies are not attribu- 
table to selective referral, or that modern obstetric 
and neonatal paediatric practices do not have 
adverse effects on heavier babies. The results from 
such population based studies abroad are 
inconclusive’ but the most recent work from the 
long running Swedish study suggests a rise in the 
incidence of cerebral palsy among babies of all 
weights since the late 1960s.° 

A potentially serious source of error in all these 
studies is the difficulty of ensuring complete ascer- 
tainment. A substantial number of children are not 
diagnosed as having cerebral palsy until they are 
aged 3 to 4 years,’ some milder cases resolve. and 
some 30% may not come to the notice of conven- 
tional clinical surveys at all.'” These problems 


might be minimised if an agreed way were found to 
identify patients with mild cerebral palsy who are 
most subject to incomplete ascertainment. Such a 
measure of severity might also show that seeming 
falls in prevalence could conceal real rises in the 
proportion of patients with severe cerebral palsy. 

We describe an attempt to create a register of all 
cases of cerebral palsy among children in part of the 
North East of England. Those still alive and of 
school age were graded by severity using a measure 
of handicap. 


Subjects and methods 


An attempt was made to identify all cases of 
cerebral palsy, diagnosed at any time, among the 
children born between 1960 and 1975 to mothers 
resident in the health districts of Northumberland, 
Newcastle, and North Tyneside (total population 
approximately 770 000). These three districts form a 
well defined geographical area bounded by the 
Scottish border, the Pennine Hills, the North Sea, 
and the River Tyne. There are two university 
teaching hospitals and three other district general 
hospitals serving a range of inner city, urban, and 
rural communities. During the years covered by this 
survey there were, in addition, between five and 
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nine other small maternity homes in the area staffed 
by midwives without resident medical cover. 
Information was also collected on cases born 
within this area to non-resident mothers (‘imports’), 
or who lived in the catchment area at the time of the 
case reviews (see below). Multiple clinical sources of 
ascertainment were used (for example hospital ac- 
tivity analysis, paediatricians, the child development 
centre, community child health services, special 
schools, etc) as well as reviews of all child residents 
in local long stay hospitals for the mentally handi- 
capped and searches of childhood death registers. 
This retrospective register is presently being brought 
up to date and turned into a continuing survey. 
The definition of cerebral palsy used was that of 
the Little Club,'’'' and the present paper is 
concerned only with ‘congenital’ cases (that is, cases 
that seemed to be due to a recognised illness after 
the first 28 days of life are excluded). Children with 
a primary diagnosis of meningomyelocele were not 
included, but children with other identifiable con- 
genital syndromes (for example microcephaly, en- 
cephalocele, hydrocephalus) were included if they 
also had a motor disability that otherwise fulfilled 
the Little Club definition. The classification system 
used is that of the local developmental paediatri- 
cian, Dr E Ellis (Table 1). This ts similar to that used 
in Oxford,'? and was extended where necessary to 
that of Mitchell.'* In common with these authors 
and-others,'! '* the term ‘diplegia’ is avoided, but 
we believe that a direct equivalent of the term as 
used by Hagberg’? and Ingram'° may be arrived at 
by using our categories ‘quadriplegia’ and ‘paraple- 
gia’ in combination. On the other hand, it is clear 
that this grouping is not equivalent to ‘diplegia’ as 
described by Stanley!’ or Nelson and Ellenberg. '* 
Moreover, we feel it is not possible to make their 
suggested distinction between so called ‘diplegia’ 
and ‘quadriplegia’ on the basis of a (subjective) 


Table 1 Cases of congenital cerebral palsy among births 
to resident mothers 1960-75 (number of deaths shown in 
brackets) 


Spastic: Quadriplegia 118 (20) 
Paraplegia 52 (1) 
Hemiplegia 100 (1) 
Monoplegia 4 

Ataxia 17 

Dyskinesia: Athetoid 11 
Choreoathetoid l 
Torsion spasms 0 

Spastic with dyskinesia 5 

Spastic with ataxia 3 

Other cerebral palsy 14 (4) 

Total 325 (26) 


assessment that the ‘legs are affected the same as or 
less than the arms’ in a consistent and reliable way. 

Denominator data, including information on the 
birthweight of babies weighing less than 2-5 kg at 
birth, were obtained from annual health authority 
returns (LHS27/1, SD52) and from SH3 and local 
hospital statistics for analyses by place of birth. Live 
births to mothers resident in the catchment area fell 
from over 14 000 to less than 9000 per annum during 
the years covered by the survey while the percentage 
of these with a birthweight of 2-5 kg or less varied in 
each four year period as follows: 6-6, 6-3, 7-0, and 
7-0%. Unfortunately accurate denominator data 
regarding birthweight are not available for babies of 
greater than 2-5 kg but as this seemed an important 
issue an estimate was derived from the birthweight 
distribution for England and Wales in 1981'” (data 
for Newcastle upon Tyne for 1960-9 are virtually 
identical). For every case in the survey who was 
born in the catchment area, birthweight and address 
at birth were checked from contemporary or near 
contemporary medical records. 

A sample of those live and resident cases born 
between 1964 and 1975 (that is, of school age in 1981) 
were reviewed to confirm the diagnosis and to assess 
severity using a measure of handicap. Those called 
for reviews were firstly a 50% random sample of 
cases already seen and diagnosed by the local 
consultant in developmental paediatrics (65%) and 
secondly all the children not previously assessed by 
this paediatrician. Diagnostic consistency was there- 
fore attempted by having every child seen by at least 
one of three doctors from the same assessment unit. 
An aggregated handicap score was derived from the 
results of a detailed parental questionnaire and from 
observations made at interview.~’ During analysis, 
the handicap scores of the children not previously 
assessed by the developmental paediatrician were 
weighted by a factor of 0-5 to allow for the 
differential sampling. In Figs. 1 and 3 ‘n’ refers to 
the actual cases for whom results were obtained 
(from a total sample of 142) while the plots are 
weighted. 

Analyses were performed using the Statistical 
Package for the Social Sciences. The principal 
statistical tests used for the comparison of rates were 
y? and yx? for trend.” 


Results 


Case finding. A total of 421 children with cerebral 
palsy born between 1960 and 1975 were included in 
the register. Thirty seven were excluded because 
they were ‘imported’ births (that is, born within the 
survey area from addresses outside) and 59 because, 
though now resident in the area, they had been born 
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to mothers who were not living in the area when 
they delivered. This left 325 children with congenital 
cerebral palsy born to resident mothers in the main 
series. 

An analysis by source of ascertainment showed 
that over 70% were known to the local child 
development centre (the single most productive 
source), and inclusion of information from commun- 
ity health services increased this to 89%. To find the 
remaining 11% of cases, however, required an 
extensive search, but all except 3-5% of the total 
eventually found could have been identified using 
the three most productive of the subsidiary sources, 
that is hospital activity analysis computer files. a 
review of long stay hospital residents, and an 
analysis of the death registers held by the Office of 
Population Censuses and Surveys. 


Age at diagnosis 

Some 98% of the parents of reviewed cases claimed 
that the diagnosis had been made before the age of 5 
years, and as the review was limited to surviving 
children this is likely to be an underestimate. On the 
other hand a study of age at first referral to the Child 
Development Centre among the 23% of children for 
whom this was the only source of ascertainment 
showed that more than a quarter of these were 
‘unavailable for ascertainment’ until age 5 years or 
more (see Fig. 1). In view of this finding it was 
estimated that 10% of the cases born in 1975 and 5% 
of those born in 1974 would have been missed by the 
original search for cases in 1980/81. A repeated 


50- Age at diagnosis according 


to parents * 
(n=105) 
40 
2 30 Age at ‘st referral to major 
m7) source of cases 
3 (n=74) 
© 
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10 
0 [i | eee sy: 
0 1 2-3 4 5 6 7 8 90n 
Age (years) 
Fig. 1 Distributions of age at diagnosis and age at referral 


in children with cerebral palsy. 


"From a review of resident survivors born between 1964 and 1975 
** All cases from main series where the only source of ascertainment was the 
child development centre 
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sweep of the sources used in 1980/81 in 1985 did 
indeed show for the first time, as predicted, two of 


the 20 cases born in 1975 and one of the 25 born in 
1974. 


Sources of error. 


Migration 

Children aged 0 to 5 years migrate out of the survey 
catchment area at the rate of about 3% per year 
(personal communication, Northern’ Regional 
Health Authority) and, assuming that there is not 
selective migration of children before the diagnosis 
of cerebral palsy, this will have led to an underesti- 
mate in all cohorts due to migration before diagnosis 
of the order of 5 to 12% (depending on which age 
distribution in Fig. 1 most accurately represents 
availability for ascertainment). Even though the 
Child Development Centre serves an area beyond 
the survey catchment area, only four cases (1-2% of 
the total) were traced where the diagnosis had in 
fact been made after migration. 

A further potential source of error associated with 
inward migration was avoided by documenting 
mothers’ addresses at the time of delivery from 
contemporary records. This led to the reclassifica- 
tion of 37 of the 362 cases originally thought to 
belong to the main series on the basis of place of 
birth and current address. 


Deaths 

The searches of the national death registers are 
likely to have missed some cases either because 
cerebral palsy was not coded as the underlying cause 
of death—only 42% of death certificates mentioning 
cerebral palsy in England and Wales were so coded 
in 1976 (personal communication from A Macfarlane) 
—or because the death was registered outside the 
catchment area. It would have entailed a very 
expensive computer search to find these latter cases. 
In addition, from the information available on the 
26 children in the main series who were known to 
have died, it was estimated that the mortality rate 
among cases of cerebral palsy by age 7 years was 6% 
(compared with 11% from the National Child 
Development Study—1958 cohort).7 


Unreviewed cases 

During review of the children born between 1964 
and 1975 who were resident in the area in 1981, 23 of 
the 165 children seen were reclassified as having no 
evidence of cerebral palsy or as having cerebral 
palsy of postnatal origin. This review included all 
the children whose diagnosis was uncertain, and it is 
notable that more than three quarters of the 
misdiagnoses arose among the 12% of potential 
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cases where the community health service was the 
only source of ascertainment. As older cases tended 
to be known to several sources, the resulting 
overestimate (that is, incorrectly diagnosed cases) 
remaining in the numerator is not likely to exceed 
2% in the unreviewed cohorts (the children born 
before 1964). 


Associated diagnoses 

There is dispute in the published reports over the 
admissibility of children with identifiable congenita! 
syndromes so these cases are listed in Table 2. 
Exclusion lowers the estimated incidence by a 
uniform 3 to 4% but does not otherwise alter the 


conclusions. 


Overall error 

The net effect of the first three of these potential 
errors (migration, deaths, and unreviewed cases) is 
a general undercount of about 8%, principally due 
to migration before diagnosis. There is no evidence 
to suggest that this shortfall is selective except that 
milder cases are known to be diagnosed later.” No 
adjustment is made for this possible error in the 
following analyses but its likely influence is dis- 
cussed later. 


Trends in rates. 

By birthweight 

The distribution of cerebral palsy by birthweight is 
illustrated in Fig. 2. This shows not only the familiar 
exponential rise in the risk of cerebral palsy as 
birthweight decreases below 2-5 kg but also that 
there is a U shaped distribution of cerebral palsy 
rates among births of ‘normal’ birthweight (that is, 
2:5 kg or more). These increases in rates at both 
ends of the ‘normal’ birthweight range are signifi- 
cant, not only for all cerebral palsy (y°=8-8) but also 


Table 2 


C Hemiplegia 
ZB Quadriplegia 
70 EB Paraplegia 
60 
50 
uv 
= 40 
5 
$ 
2 30 
O 
2 
a 20 
L 
g 
od 





Adal 


C) Ataxia 
5 EE Athetoid 


0 Oo Co 


10 15 20 25 3.0 35 4.0 
Birthweight (kg) 


Fig.2 Distribution of cerebral palsy by birthweight 
(1960-75). 


Cases of cerebral palsy with other associated diagnoses 


Eee 








Year of Sex "Place of Birthweight 
birth birth (g) 
1963 p A 2920 
1964 F B 3090 
1965 M A 4167 
1966 F B 3203 
1966 M B 4026 
1969 M A 2906 
1971 F A 3500 
1971 M A 3210 
1973 M B 1913 
1973 F B 3189 
1974 M A 1825 
1974 F B 2948 


Diagnosis 





Spastic quadriplegia, hydrocephalus 

L hemiplegia, encephalocele 

R hemiplegia, hydrocephalus, encephalocele 
L hemiplegia, encephalocele 

L hemiplegia, hydrocephalus 

Spastic quadriplegia, hydrocephalus 

Spastic quadriplegia, encephalocele 

Spastic quadriplegia, encephalocele, hydrocephalus 
R hemiplegia, hydrocephalus 

L hemiplegia, hydrocephalus 

Spastic quadriplegia, microcephaly 

L hemiplegia, hydrocephalus 


—_—__ ee eee eee 


*“A=university consultant units; B=other consultant obstetric units. 
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for quadriplegia (y°=10-16—both with 3DF and 
P<()-05) and make a major absolute contribution to 
the number of children with cerebral palsy. 


By date of birth (Table 3) 

Although when analysed in four year sets the 
increase in the overall incidence rate of congenital 
cerebral palsy in 1972-5 does not achieve statistical 
significance, the annual data (Fig. 4) show a rising 
trend during the second half of the period studied 
(y7=2-96, 0-05<P<0-1). Furthermore, when ana- 
lysed by birthweight this overall picture disguises 
sharply contrasting patterns in the low and normal 
birthweight groups as multivariate analysis would 
show. In particular, the rate for babies weighing less 
than 1-5 kg at birth shows a significant reduction since 
1964-7, a trend that persists when babies weighing 
less than 1 kg are excluded and regardless of 
whether live births or early neonatal survivors are 
regarded as the denominator. The results of this 
restricted analysis, however, need to be treated with 
care as this comparison was not envisaged before 
data collection was complete. The fall, which is 
fairly small in numerical terms, is outweighed in the 
total rates by an increase in congenital cerebral palsy 
in heavier babies. Here the annual rates, this time 
for babies weighing more than 2-5 kg at birth, show 
a significant rising trend between 1968 and 1975 
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(y°=4-56 P<0-05). Lastly the analysis by birth- 
weight within this ‘normal’ birthweight group (using 
extrapolated denominators—see Methods) suggests, 
not only that this rise in rates is principally confined 
to those babies weighing between 2-5 and 4 kg at 
birth, but also that there has been a significant fall in 
rates at the higher extreme of birthweight (that is in 
babies of more than 4 kg at birth). 


By type of cerebral palsy (Table 4) 

The only type of cerebral palsy to show a significant 
change in incidence over the study period is the 
relatively rare dyskinetic form. Table 5, however, 
shows that the changes in the birthweight specific 
incidence of cerebral palsy seen in Table 3 are 
largely due to changes in the corresponding rates for 
‘diplegia’. Furthermore the rate of diplegia for 
children of normal birthweight shows a significant 
upward trend between 1964 and 1975. 


By place of birth (Table 6) 

Cases were divided into four groups—babies born in 
university (A) and non-university (B) hospitals with 
resident obstetric staff, domiciliary births (C), and 
births in hospitals without resident obstetric staff 
(D). Births to non-resident mothers (‘imports’) were 
included in these analyses because denominator 
statistics (SH3 returns) relate to place of birth rather 














Table 3 Incidence of cerebral palsy by birthweight (rate per 10 000 livebirths (no)) 

Birthweight 1960-63 1964-67 1968-7] 1972-75 rr (trend) 1964-75 
<1-5 kg lt (5) 317 (12) los (7) 35 (1) i 

<1-5 kgi 338 839 28s 64 | 

1-5-2-5 kg 62-8 (21) 50-4 (15) 71-1 (22) 73-5 (18) ns 

2-5-4-0 kg 11-5 (57) 10-7 (49) 10-3 (41) 15-3 (51) ns 

>4-0 kg 25:1 (11) 19-7 (8) 8-5 (3) 6-8 (2) l iis 

All births 16-3 (94) 16-1 (86) 15-6 (73) 18-4 (72) ns 

Scpr§ (SEM) 100 (10) 100 (11) 94 (11) 111 (12) 





Statistical significance *P< 0-05, **P<0-01. "*"P<0-001. 
+Using early neonatal survivors as the denominator. 
ty” for 1960-67 v 1968-75. 


§Scpr=birthweight standardised cerebral palsy rate (indirect) 100= 1969-75 resident births. 


The denominators may be obtained from the corresponding author 


Table 4 Incidence by type of cerebral palsy? (rate per 10 000 livebirths (no)) 








Diagnosis 1960-63 1964-07 1968-71 1972-75 x 
Quadriplegia 5:0 (29) 5-4 (29) 6R (32) 7-3 (28) ns 
Paraplegia 3-5 (20) 2-1 (11) 1-7 (8) Aai IK) ns 
Right hemiplegia 29 (17) 2-8 (15) 3-2 (15) 3-3 (13) ns 
Left hemiplegia 1-7 (10) 2-4 (13) 1-5 (7) 2-0) (8) ns 
Ataxia 1-2 (7) 1-3 (7) 0-4 (2) 1-0) (4) ns 
Dyskinesiat 0-9 (5) 1-9 (10) 0-2 (1) 0-3 (1) Tad 





*Statistical significance P<0-05. 


+Hemiplegias NOS (2), monoplegias (4), and other CP(14) excluded—mixed forms included with ataxia or dyskinesia (see Table 1). 
¿These 17 cases include 5 with mixed spasticity and athetosis as well I child with choreoathetosis. 


$y? for 1960-67 v 1968-75. 
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Table 5 Incidence of diplegiat by birthweight. (rate per 10 000 livebirths (no)) 





Birthweight 1960-63 "1964-07 
All weights 8-5 (49) 7-9 (42) 
<15 kg 88-9 (4) 185 (7) 
<1-5 ket 270 490 
1-5-2-5 kg 41-9 (14) 36-9 (11) 
2-5-4-0 kg $5 (27) 4-1 (19) 
>40 kg 9-1 (4). 12:3 (5) 


Statistical significance “*P< 0-01. 
+Paraplegia+quadriplegia+spastic ataxia. 
ela carly neonatal survivors as the denominator. 


1968-71 1972-75 X (rend) 1964-75 
8-8 (41) 10-5 (41) ns 

144 (6) 0 (0) pe 

247 0 EL 

31-5 (9) 40-8 (10) ns 
6-0 (24) %0 (30) i a 
5-6 (2) 3-4 (1) os 


Table 6 Incidence of cerebral palsy by place of birth (rate per 10 000 livebirths (no)) 


Place’ of birth 1960-63 1964-67 
A University consultant units 24-2 (38) 23-4 (40) 
(A+B—‘imports’)- 19-7 (52) 20-7 (57) 
B Other consultant units 20-3 (26) 18-2 (27) 
C Home deliveries 16:5 (26) 12-6 (11) 
D Units without resident staff 10:4 (16) 10-1 (17) 


*Scpr 1960-75 (see Table 3 legend) group A=126 (9); group C=% (16). 


tLess than one case ‘expected’ (318 livebirths only). 


than to home address. Within these groups there 
were no significant changes over time in the overall 
incidence of cerebral palsy even when this was 
standardised for variations in birthweight distribu- 
tion (where this information was available), and 
even though the proportion delivered in hospitals 
with resident obstetric staff rose from 45% of all 
births in .1960 to more than 90% in 1975. 

On the other hand it is noticeable that the rate of 
cerebral palsy is highest among births in the uni- 
versity teaching centres (A) and lowest among those 
in units without resident obstetric staff (D). These 
differences by place of birth show a highly signifi- 
cant trend (group Av By C v D for trend=21-79 
P<0-001) which is not substantially changed by 
abstracting imported births (A+B~—imports v C vy D 
x for trend=15-69 P<0-001). Standardisation for 
birthweight distribution (where available) seems to 
moderate these differences but the group A rate sill 
remains significantly raised. 


Handicap. A total of 142 school age children with 
congenital cerebral palsy were reviewed as part of a 
study to determine the extent of their handicaps and 
disabilities. A further five who were eligible for 
review were ascertained too late for study. As 
explained in Methods section, 71 of these children 
were a 50% random sample and the following 
analyses are weighted to allow for this. The results 
are therefore considered to be-representative of all 
the 220 live resident cases of congenital cerebral 
palsy born between 1964 and 1975. No attempt was 


1968-71 1972-75 1960-75 £ 
22-0 (48) 18-3 (40) 21-7 (166)* ns 
17-6 (59) 19-2 (63) 19-2 (231) ns 
12-3 (22) 15-7 (26) 16-3 (101) ns 
9-9 (2) — (Ot . 14-5 (39)" ns 
10-8 (12) 13-7 (8) 10-8 (53) ns 
 Scases 
Quadriplegia (45) 


~a. Jerre th Athetoid (9) 


Hemiplegia (40) 


Paraplegia (21) 


7 “T tain (11) 


ee Dre Maa: eames meee | 
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Fig.3 Patterns of handicap associated with different types 
of cerebral palsy 1964-75. 


A single measure of overall handicap” was assigned to cach child by the 
weighted aggregation of 72 separate items scored at review (both by direct 
observation and by parental questionnaire). 
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made to trace and review children who were no 
longer in full time education. 


By type of cerebral palsy 

The distribution of handicap scores is illustrated in 
Fig. 3. The patterns vary trom the typically more 
‘severe’ quadriplegic form of cerebral palsy through 
to the ‘milder’ paraplegic and ataxic varieties. 


By date of birth 

The distribution of handicap scores in the reviewed 
sample has been applied to the incidence rates of 
survivors from the 1964 to 1975 resident birth 
cohorts (Fig. 4). The extrapolation assumes that the 
reviewed (resident) cases do not differ from the 
original cohort survivors and as 85% of the two 
samples are in common, assumes in effect that 
‘migrants in’ are similar to ‘migrants out’ with 
respect to handicap distribution. This analysis shows 
an almost threefold rise in the rates of severe 
cerebral palsy (that is, greater than 90% handicap) 
between the third and fourth four year periods 
which could account for virtually all the change in 
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Fig.4 Incidence of cerebral palsy 1960-75 showing the 
effect on the cerebral palsy rate of using differing ‘severity: 
thresholds. 

The distribution of handicap among the survivors is extrapolated from the 


reviews of a sample of resident children (see text). Children born before 1964 
were not reviewed. 
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overall cerebral palsy rate during the same period 
(Table 7). 


Discussion 


Survey accuracy. Several potential sources of error 
havé been explored, each of which could lead to 
serious inaccuracy in ascertainment in surveys of this 
type. Difficulties in case finding underline the need 
for multiple sources of ascertainment in clinical 
surveys. Surveys which rely on a single source must 
nearly always be considered unreliable.*° Late 
diagnosis is known to be a problem’ and even where 
the youngest children are aged 5 years, the distribu- 
tion of age at which the child becomes ‘available for 
ascertainment’ may lead to an important shortfall. 
The combination of this effect with migration, 
however, is the more serious problem and could 
lead to a5 to 12% undercount in all cohorts even in 
an area of relatively slow population movement. 
Stanley!’ paid considerable attention to this prob- 
lem but the issue seems to have been ignored in 
most other surveys. 

Unless cases referred to registers are reviewed 
then there is also a risk of diagnostic inaccuracy 
especially where high yield, low specificity agencies 
(for example community health services) are used. 
Despite this, some registers continue to operate 
without case reviews. At the same time it is worth 
noting the difficulty in relating cases clearly to the 
correct denominator unless the address of the 
mother at birth is firmly established. This requires a 
search of birth records for all cases. If place of birth 
or current address, or both are used, serious over 
ascertainment may result. 

Apparent variations in the distribution of handi- 
cap over time may be artefactual (for example due 
to an age related effect), may be real (although 
there does not seem to be any a priori reason why 
this should occur, at least not within diagnostic 
type), or may reflect variations in the ascertainment 
threshold which can effectively disguise a true 
change in cerebral palsy rates. 

A persistent characteristic of these potential 


Table 7 Incidence of cerebral palsy by severity of handicap? (rate per 10 000 livebirths (approximate no)) 








Handicap 1960-63 1964-67 1968-7] 1972-75 r 
All grades 16-3 (94) 16-1 (86) 15-6 (73) 18-4 (72) ns 
Handicapped > 10% —{ ) 13-1 (70) 10-1 (51) 13:2432) ns 
> 30% oa if} 9-5 (51) 7-6 (35) 9-1 (35) ns 
> 50% en 6K (36) 5-1 (24) S-7 (34) ns 
> 70% —() 5-9 (31) 4-4 (21) 6-6 (26) ns 
>90% ==, it} 3-9 (21) 1-7 (X) 4-6 (18) i 


c aIIlOOl 


Statistical significance *P<0-05. 


+Distribution of handicap among survivors extrapolated from study of a sample of residents (see text)—actual deaths are added to the predicted number of 


survivors with more than 90% handicap. 
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errors (low specificity sources of ascertainment, late 
diagnosis, diagnostic inaccuracy, and variations in 
ascertainment threshold) is that they mostly affect 
milder cases, and it is for this reason that future 
surveys should attempt to overcome the problem of 
grading severity. Earlier results from the present 
survey suggest that a combination of simple dis- 
ability tests may suffice to categorise cases of 
cerebral palsy by severity.” 

Evidence exists from other studies to support the 
notion of a major untapped pool of mild cerebral 
palsy in the community.! ° In the present study, the 
ordering of the cases by degree of handicap suggests 
that this under ascertainment will principally affect 
hemiplegia, paraplegia, and ataxia, and one might 
speculate that close examination of ‘normal’ school- 
children might lead to a substantial increase in the 
ascertainment of these forms of cerebral palsy. On 
the other hand it is not considered likely that these 
errors will have influenced the results of analyses by 
birthweight or by place of birth except insofar as a 
generalised undercount tends to minimise statistical 
power. 


Trends in cerebral palsy rates. The falling incidence 
of cerebral palsy in very low birthweight babies 
during the period of study is in line with previous 
hospital based studies.’ It is notable, however, that 
for the same period the population based rates are 
about half those from these ‘centres of excellence’, 
confirming the selection bias that attends such 
studies. Hagberg et al have found similar trends in 
low birthweight specific cerebral palsy rates (though 
Swedish rates seem to have risen again in the early 
1970s).° © A further interesting finding is a seemingly 
significant decrease in cerebral palsy among very 
heavy babies which does not seem to have been 
reported previously. 

Meanwhile, for babies of 2-5 to 4 kg there is an 
important rise in the congenital cerebral palsy rate 
during the period of the study, and, since these 
babies account for about two thirds of all cases, this 
trend dominates the overall rate. A further point 
concerning the birthweight specific rates for babies 
weighing over 2-5 kg is that there is a remarkable 
coincidence here with a rise between 1968 and 1975 
in the local perinatal mortality rate for this birth- 
weight group. 

When the figures for the whole period are 
analysed by birthweight there is seen to be a marked 
U shaped distribution of rates above 2-5 kg and the 
overall impression is of an exponential rise in the 
risk of cerebral palsy as birthweight deviates from 
the population mean. There is no sign of the 
bimodal pattern seen in raw frequency distributions 
by birthweight;~* it may be that the bimodal pattern 


is no more than an artefact due to the combination 
of an exponential rate change with a normally 
distributed denominator. 

The seeming decline in the frequency of dyskin- 
etic cerebral palsy is unlikely to be due to incomplete 
ascertainment as dyskinetic children are usually 
severely handicapped. This trend has been noted by 
others,'> '’ and is probably linked to the decline in 
the incidence of haemolytic disease.” The diplegias 
seem to make an important contribution both to the 
rise in Overall rates for normal birthweight cases and 
also to the fall in rates for those weighing 1-5 kg or 
less at birth. Paraplegia, a typically mild form of 
cerebral palsy, accounts for about 30% of ‘diplegia’, 
however, and there may therefore be some doubt 
about the completeness with which these cases have 
been identified. 

The results of analyses by place of birth seem to 
parallel those from similar analyses of perinatal 
mortality.” Babies born at home and in small 
maternity units without resident obstetric staff have 
lower cerebral palsy rates than babies born in 
consultant units (especially teaching hospitals) even 
when ‘imported’ births from outside the survey area 
are discounted and differences in birthweight dis- 
tribution are allowed for. 

The overall result is that there has been a rise in 
the incidence of congenital cerebral palsy in the 
latter half of the study period (that is, between 1968 
and 1975). This conclusion is reinforced by the trend 
among the most severely handicapped children (that 
is, among those least likely to be affected by 
diagnostic and ascertainment errors) during the 
same period. This rise is taking place primarily 
among children of normal birthweight, outweighing 
the effect of the fall in the rate among very low 
birthweight babies and the virtual disappearance of 
dyskinetic cerebral palsy. 


We are indebted to Dr E Ellis for his support and guidance and to 
the North East branch of the Spastics Society for funding the 
establishment of the Cerebral Palsy Register. Actual denominators 
may be obtained from the corresponding author. 
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Neurodevelopmental screen in the school entrant 
medical examination as a predictor of coordination 
and communication difficulties 


C R HAINES, J B BROWN, E B GRANTHAM, V S RAJAGOPALAN, AND 


P V SUTCLIFFE 


Child and School Health Service, Peterborough Health Authority 


SUMMARY A neurodevelopmental screen in the medical examination of 3750 school entrants 
with a mean age of 5 years 4 months was validated as a predictor of coordination and 
communication difficulties. Class teachers of 6, 7, and 8 year olds completed a questionnaire 
about motor and communication success and difficulty in school activities. Below average ratings 
on the neurodevelopmental screen were associated with later problems in school activities. The 
findings, reported to all head teachers, suggest some approaches to intervention in school. The 
neurodevelopmental screen contributes to early assessment of special education needs of clumsy 


children. 


Medical recognition of problems of clumsy children 
developed in the 1960s. These children, usually aged 
8 years or more and receiving junior age education, 
presented at hospital clinics with coordination and 
behaviour problems. Diagnosis of school problems 
in hospital clinics may create difficulties. A com- 
prehensive review supported an extended range 
of clinical and hospital based assessment and 
treatments. ! 

A neurodevelopmental screen was developed 
during | a large scale medical and educational 
survey,” was discussed” and reported.* and con- 
tinues in use.” Neurodevelopmental tests are also 
available for teachers to screen children educa- 
tionally ‘at risk’. The need to follow up early 
medical recognition of clumsy children with educa- 
tional treatment was emphasised.’* The 1981 
Education Act drew attention to perceptual, motor, 
and communication skills: it requires teachers, 
educational psychologists, and school doctors each 
to describe a child’s functional strengths and weak- 
nesses and to involve parents in early informal 
assessment closely related to education.? A survey 
of 201 health authorities showed that in April 1984 
141 (70%) used a neurodevelopmental screen in the 
medical examination for school entrants. 

Preschool medical assessment of neurological 
development is also recommended." A family 
doctor surveillance scheme refers to preschool 
neurodevelopmental checks.'' The recent survey 


also showed that 18 (9%) health authorities gave 
children a medical before school entry rather than 
afterwards. 

In 1976 a pilot neurodevelopmental screen called 
an activity chart was integrated into a longer medical 
examination for school entrants in all schools within 
a health district. Each school also now had a 
nominated doctor whereas rapid routine medical 
inspections had previously been allocated to any 
available doctor. The activity chart had been in use 
for five years before the education authority was 
approached to support its evaluation as a predictor 
of coordination and communication difficulties in 
school with a view to planning early education 
intervention. 


Method 


Activity chart. Items were copying shapes (circle, 
plus sign, square, triangle, and diamond), testing 
both hands for thumb and fingertip touch and both 
legs for hopping, bouncing, and catching a ball, 
picking up coins (2p pieces) simultaneously with both 
hands, copying a tapped rhythm, and repetition of 
sentences for a count of speech sound errors. Ball 
kicking was an enjoyable extra activity. Guidelines 
were given for rating items. Speech sound sentences 
and the chart as a whole were rated subjectively. 
Items not performed were recorded as refusals. 
Doctors could record presence of parents, follow up 
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arrangements, and referral to speech therapy and to 
medical opinion in tick boxes. 

The children evaluated were born between | 
September 1972 and 31 August 1975. A retrospec- 
tive search of medical records produced charts 
completed by 11 doctors during 10 terms between 
January 1978 and April 1981. The children were 
aged 4, 5, and 6 years with a mean of 5 years 4 
months. The wide age range was due to schools 
admitting entrants at different ages and uneven 
levels in medical staffing. The chart has not been 
tested for consistency because an exact repeat would 
include a practice effect. It is too sparse and the 
items too specific to test reliability by split or 
alternative forms. Consistency between doctors has 
not been tested either. Discussion and video film 
reduced variation in administration. It was antici- 
pated that during evaluation the chart might reveal 
variation related to doctors’ professional back- 
grounds, which for some differed from community 
paediatrics and educational medicine. 


School questionnaire. During June and July of the 
summer term 1982 teachers completed a question- 
naire for children with the defined dates of birth, 
then aged 6-7 and in the final year of infant 
education or 7-8 and in the first year of junior 
education. Of the 96 schools, each with a head 
teacher, 50 had both infant and junior pupils, 23 had 
only infant pupils, and 23 had only junior pupils. 
Teachers marked a horizontal analog line to answer 
questions about children’s achievements in familiar 
activities in and around the classroom. They also 
used tick boxes to rate the children’s handwriting 
in a sentence copied from the blackboard. 
Afterwards, 6+ reading survey scores were added to 
completed questionnaires. A condition of evalua- 
tion was that neither individual schools nor classes 
were identified. 


Data for analysis. Doctors’ rating on 4218 charts 
were coded on a five point scale: 1 above average, 2 
slightly above average, 3 average, 4 slightly below 
average, and 5 below average. The amount of follow 
up arrangements and the number of items refused 
were coded. Tick boxes for referral to speech 
therapy were excluded because the level of service 
varied at that time. No boxes referring to medical 
opinion were ticked. 

Overall, 4677 (91%) questionnaires were com- 
pleted, within which 99-3% of the questions were 
answered. Four of the 96 schools did not complete 
questionnaires. Teachers answered questions about 
frequency of either failure in achievement—for 
example, pupil is unreliable in carrying messages— 
or success in achievement—for example, pupil 
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retains verbal instructions for a complex task. 
Teachers’ analog marks were converted to a five 
point scale: | invariably, 2 above average, 3 aver- 
age, 4 below average, and 5 not at all. In the analysis 
children with problems were those scoring 1 and 2 
on questions about failure in achievement and those 
scoring 4 and 5 on questions about success in 
achievement—that is, those with either small or large 
numerical scores. Tick boxes for rating the hand- 
writing samples were coded on a five point scale: 1 
very good, 2 above average, 3 average, 4 below 
average, 5 extremely limited. Banded 6+ reading 
scores were coded 1 for <75, 2 for 76-90, 3 for 
91-110, 4 for 111-125, and 5 for 2126. 

Data for 3750 children with both charts and 
questionnaires were analysed to test the activity 
chart as a predictor. In addition, all 4677 school 
questionnaires were analysed, to estimate the im- 
pact that problems had on the school day, as were all 
4211 activity charts, to show facets of the chart as a 
measure irrespective of any predictive validity. The 
methods of statistical analysis included ¢ test, one 
way analysis of variance, non-parametric analysis, 
linear regression, and analysis of contingency tables. 
No data were analysed for 60 children with physical 
handicaps. Laterality was recorded for a separate 
study. 


Results 


Activity chart as a predictor. Mean scores of 
separate school questions were tested against the 
children with chart ratings average or above and 
below average. There were highly significant as- 
sociations between below average chart ratings and 
school problem scores for gross and fine motor, 
writing, and communication activities. All activity 
chart items except ball kicking predicted school 
difficulties (Table 1). Of children with 6+ reading 
scores of 2126, school questions about fine motor 
and writing problems were predicted by the activity 
chart items thumb and fingertip touch and shape 
copying (Table 2). Among these very good readers 
there were no significant associations between fine 
motor skills and picking up 2p pieces nor between 
gross motor skills and chart hopping. 


Problems in school. The school questionnaire 
showed that teachers observed significantly more 
problems in curriculum activities among older chil- 
dren (Table 3). In contrast there were no significant 
differences related to age in the rating of the 
sentence children copied from the blackboard. One 
question identified 507 children invariably last in the 
cloakroom, of whom 179 (35%) had motor prob- 
lems. Among the 4160 children who left promptly 


1124 Haines, Brown, Grantham, Rajagopalan, and Sutcliffe 


Table 1 Comparison of mean scores of school questions for children (n=3750) with activity chart item ratings of average 
and above and all below average 


L ammm 





School questions Mean school question scores Mean school question scores Mean school question scores 
(Problem scores are either small (S) or c -- Oona 
large (L)) Average Below average Average Below average Average Below average 
Gross motor activity: ltem: ball bounce and catch ltem: hopping Item: ball kicking 
Bumps into things (S) 3-82 JS TI 3-77 J Sere 3-75 346 * 
Awkward in games (S) 3-76 339 1s% 3-68 aig == 3-65 336 7 
Maintains balance in physical training (L) 2410 Agi Tsen 2-16 268 °°** 2-19 2-36 
Has spring in physical training (L) 2-25 VL, Tar 2:29 ae ~*** 2.33 2-44 
Accurate responses in physical training (L) 2-33 Po Ten 2-36 2-98 Fee 2-40 2-64 ° 
Fine motor activity” Item: thumb and fingertip touch ltem: picking up coins quickly 
Neat crayoning inside a shape (L) 2:23 > oo 2-22 Lag Pee 
Neat with scissors (L) 2°37 274 PEs 2:35 2:64 =" 
Writing: ltem: shape copying 
Omission of letters and words (S) 2-76 243: Aa 
Progress in writing skills (L) 2-34 300 17s 
Acceptable level in written work (L) 2.44 3.20. Tess 
ltem: rhythm tapping 
Omission of letters and words (S) 3-32 Sa, ; Seer 
Communication activities: ltem: rhythm tapping ltem: sound sentence errors ltem: sound sentences summary 
Uses limited vocabulary (S) 3-44 29] 7%: 3-19 2:91 3-21 281 * 
Unreliable message carrying (S) 3-75 cy mea 3-47 3-29 3:52 315 7 
Words clearly articulated (L) 2:73 2-96 2-63 ee 2-63 3-40 **** 
Orderly narrative in speaking (L) 2-41 278 ** 2-50 2:89 ** 2-51 2:96 °° 
Can keep steady beat (L) 2-40) 2:78 ** 2-51 2:88 °° 2°51 2:94 aes 
Accurate copy of rhythm (L) 2-48 2-84 ** 2:57 203 7? 2-56 JS ee" 


see eee 


*p<0-05; **p<0-01; ***p<0-001; ****p=0-0001, 


Table 2 Comparison of scores of school questions with activity chart item ratings of average and above and all below 
average for children with 6+ reading scores 76-125 and 126+ (n=3750) 


i 


School questions 6+ reading scores (76-125) (126+) 
(Problem scores are either small (S) or large (L)) 








Mean school question scores Mean school question scores 
Average and above Below average Average and above Below average 
ee I ŘŘmmmI 
Fine motor activity: ltem: thumb and fingertip touch 
Neat crayoning inside a shape (L) 2-28 o>. 1-77 2-48 * 
Neat with scissors (L) 2-41 Dy = 2-00 2:70 * 
Writing: ltem: shape copying 
Progress in writing skills (L) 2-38 300 *** 1-92 2:97 °° 
Acceptable level in written work (L) 2-50) S22 == 1-85 a3 =" 
Omission of letters and words (S) 3-37 2:74 EE 3-93 306 * 


*p<0-01; **p<0-001; ***p=0-0001, 


Table 3 Comparison of mean scores on school questions with age of children (n=4677) 





School questions 6-7 year olds in 6-7 and 7-8 year olds 7-8 year olds in 
(On all questions size of score relates infant school in schools with infant junior schools 
directly to problem) and junior pupils 

Maintains balance in physical training 2-15 2:25 Da lad 

Has spring in physical training 2-27 2-37 244 ** 
Accurate responses in physical training 2-37 2°37 248 * 
Correct dressing and undressing 1-70 1-80 er ** 
Neat crayoning inside a shape 2:15 2:25 2-44 **** 
Neat with scissors 2-31 2-38 55°" 
Progress in writing skills 2-33 2-40 Zon man 
Acceptable level in written work 2-47 2-50 2-61 * 


m 


*p<0-05; **p<0-01; ***p<0-001; ****p=0-0001. 
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Table 4 Activity chart items and refusals 





Items No (%) of refusals (n) 

Shape copying 26 (0-66) (3924) 
Ball kicking 28 (0-98) (2844) 
Rhythm tapping 29 (1-04) (2791) 
Picking up coins 35 (1-24) (2820) 
Ball bounce and catch 69 (1-76) (3922) 
Thumb and fingertip touch 76 (1-91) (3972) 
Speech sound sentences 105 (2-93) (3584) 
Hopping 125 (3-15) (3970) 


only 643 (15%) had motor problems. Similarly, 45 
(9%) of those last in the cloakroom had expressive 
speech problems compared with 188 (4:5%) who 
were not last. 


Activity chart as a measure. Analysis of summary 
ratings of all activity charts showed that the 387 
children rated below average were significantly the 
youngest with a mean age of 5 years 15 weeks. The 
3416 children rated average and above had a mean 
age of 5 years 23 weeks. The 284 children with the 
intermediate rating of slightly below average were 
the oldest.ewith a mean age of 5 years 30 weeks 
(p=0-0001). Doctors experienced in community 
paediatrics completed 3264 charts and rated 646 
(20%) below average on summary. Doctors with 
other backgrounds rated 21 (2%) below average in 
950 charts. Follow up arrangements were recorded 
for 517 (12%) children in 4214 charts. Thirty six 
(7%) of these involved discussion with parents and 
teaching staff, and 17 (3%) combined discussion 
with arrangements for re-examination and had a 
copy of the chart sent to the educational psychol- 
ogist. 

In 4209 activity charts 149 (3-5%) children did not 
do one or more items. Presence of parents, who 
attended 91% of medicals, did not significantly 
increase refusals. Refusals were related to age: 56 
(8%) four year olds (n=729), 92 (3%) five year 
olds (n=2914), and one six year old (n=566) 
refused. The refusal rate of items differed (Table 4). 


Discussion 


The activity chart, included in medical examination 
for school entrants now for nine years, seems 
acceptable to children, parents, and schools. It was 
introduced in the knowledge that there is no 
evidence that clinic based treatments or training 
programmes to develop splinter skills have an effect 
on learning. Experience suggests that children are 
not encouraged if their school failure is investigated 
medically. There is agreement, however, that 
clumsy children benefit from sympathetic treatment 
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by parents and teachers when they are older' and at 
school entry.” This will also be the advice given by 
doctors in their schools when discussing children 
who show difficulty on the activity chart. Its 
evaluation now shows that a sympathetic attitude 
towards clumsy school entrants seems not to prevent 
later coordination and communication difficulties 
and suggests some ideas about practical intervention 
in school. At the suggestion of the education 
authority all head teachers received a report essen- 
tially similar to this one. 

The heightened expectation among junior class 
teachers for achievement in school activities is in 
keeping with clumsy children reaching hospital 
clinics at this later age. It reflects the generally 
greater demands made of children on transfer from 
infant to junior teaching”? and in particular the more 
critical attitude of specialist teachers in physical 
education in junior schools. Younger children pre- 
sumably have similar but unrecognised coordination 
problems. Infant class teachers, physical education 
teacher, physiotherapist, school doctor, and nurse 
might usefully compare observations about children 
going round an obstacle course. As the chart 
predicts difficulties with fine motor coordination 
even among very good readers perhaps infant class 
teachers, whose rating on the handwriting sample 
does not differ from junior class teachers, should 
monitor early writing skills more closely. Further 
analysis could explore the effect of clumsiness on 
early handwriting, described as a comparatively 
under-researched field.'* Children invariably last in 
the cloakroom are disadvantaged by missing the 
introduction to the next event. Reversal of tra- 
ditional exhortation and new encouragement to slow 
down and talk more may help a clumsy child to treat 
a dyspraxic motor and speech problem by talking 
through the task of organising clothes. 

Acceptability of the activity chart within school is 
probably enhanced by its modest clinical scope. The 
6+ reading score is in keeping with this. Had 
evaluation extended to prediction of learning prob- 
lems it would have been necessary to include 
psychometry. Overinterpretation of the chart as a 
kind of differential diagnosis of psychoneurological 
learning difficulties may unintentionally be invited 
because single items test distinct functions. There is 
interest in the child who has, say, serious difficulty 
with auditory memory and rhythm tapping, but 
excels in visuomotor skills of shape copying. Overin- 
terpretation may also be encouraged by the need 
now to assess both strengths and weaknesses.” The 
evaluation, however, concentrates on problems, the 
focus of clinical interest when the chart was intro- 
duced in 1976. 

Deficits in communication skills predicted by the 
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chart are the findings of greatest significance for 
learning. Studies on clumsy children give compara- 
tively little weight to language problems and speech 
dyspraxia. Further study lies properly within the 
province of speech therapists, who should also 
provide a broader consultative function across the 
general population of children.” 

School doctors are advised to study the subject of 
suitable items for neurodevelopmental screen.* Re- 
ported screens depend on personally devised scoring 
systems.” '* '° The chosen activity items came from 
standard scales and were identical with neurological 
tests used to examine clumsy children.'° Items for 5 
year olds were adapted to criterion referencing to 
encompass abilities of 4 and 6 year olds without 
using scored pass/fail results on items for each 
separate year. Criterion referencing also reduced 
the competitive element of best or quickest perform- 
ance, of limited appeal to young children, although 
revealing clinically. The only timed item, picking up 
2p pieces, was a good predictor and one of the least 
refused, but was unpopular with doctors. Digit 
repetition as a test of short term memory and 
sequencing was rejected from the start because 
failure, appearing to be related to numeracy skills, is 
upsetting for child and parent. The preferred 
rhythm tapping is of interest both as an innovation 
and a good predictor. Tapping patterns described as 
suitable for 7-18 year olds have recently become 
available." 

The selected items formed a short, apparently 
non-clinical screen that depends on observation of 
variation among normal children, long described as 
a necessary ability of school doctors.'* These charac- 
teristics seem sufficient to explain why doctors 
experienced and secure in clinical work in school 
were more likely to find below average children on 
the activity chart than those with other back- 
grounds. Recognised training in community paediat- 
rics and education medicine is awaited. 

Activity chart refusals require further study. The 
low rate of items not done (3-5% ) suggests that the 
activity chart was acceptable to children. These 
refusals do not differentiate between children who 
completed items at a later session after refusing 
when their parents were present, nor do they 
include children who capitulated after refusing 
earlier in the session. Inability, rather than unwil- 
lingness, probably explains the preponderance of 
refusals among 4 year olds, and that hopping was the 
most refused item. Four year olds who do not 
cooperate invite further analysis.!” 

The youngest children were significantly more 
likely to be rated below average on the activity 
chart, probably owing to immaturity. The youngest 
age at which response to tests of indoor motor tasks 
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is reliable is 442 years. An additional problem is a 
high ceiling for motor skills at this age, so that the 
exceptionally agile child may increase the impres- 
sion of immaturity in others. When parents watch a 
4 year old having difficulty with a compact display of 
activity items, reassuring them that the child is 
developmentally satisfactory may be difficult. De- 
spite variable maturity of coordination of the 4 year 
olds, the activity chart now provides a profile 
relevant to education progress. An earlier preschool 
check"! is unlikely to yield useful information about 
coordination. 

It was thought older children would probably be 
rated above average by doctors. Instead, older,more 
mature children were rated as slightly below aver- 
age. This confirms early observations using the chart 
that ‘the bright but clumsy child’ needed a rating 
between average and below average. Video film is 
being examined for different qualities in response to 
chart items that might be characteristic of develop- 
mental or neurological deficits. There is interest in 
school too to distinguish between developmental 
and neurological responses in the chart. Where 
there is any implication of brain damage, however 
slight, teachers may seem to consider that educa- 
tional help is less effective and even possibly 
harmful compared with remediation of developmen- 
tal retardation. This may well involve the doctor in 
cautious discussion about medical background such 
as low birthweight.” Parents may enlarge such a 
discussion by observing that another member of the 
family is also clumsy. A familial basis for clumsiness 
is overlooked in reports. Whether planned interven- 
tion in school is for neurological or developmental 
problems we must also allow for the incalculable 
factor of the clumsy child’s unpredictable resources 
for compensation. 


The evaluation received a grant from the East Anglian Regional 
Health Authority and is indebted for analysis of data to Dr R 
Hanka and Dr P Pynsent (CRH). We are also indebted to Mr N 
Coulson and colleagues, and to area education officers and 
teachers in Peterborough and Huntingdon, Cambridgeshire Educa- 
tion Authority. Our thanks to Mrs C A M White and Mrs D J 
Mance for speech sound sentences, to Mr M Patterson for rhythm 
tapping patterns, our colleagues no longer in post, and in particular 
to Mrs S E Thompson, project assistant. 
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Early congenital syphilis still occurs 
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SUMMARY Seven cases of early congenital syphilis have been recorded in the past 10 years in the 
Mersey Regional Health Authority. Antenatal serology was initially negative in five mothers, 
who were either incubating or acquired the infection later, and treatment had probably failed in 
two women given erythromycin for syphilis during pregnancy. Serology should be repeated later 
in pregnancy in those at high risk. Social factors that define this group include women who book 
for antenatal care late in pregnancy, have a past history of sexually transmitted disease, and have 
multiple consorts. Clinical signs in the infant such as failure to thrive, hepatosplenomegaly, 
symmetrical rash, rhinitis, and osteochondritis should alert the clinician to the possibility of 
congenital syphilis. 

Adequate management of mother and baby requires close liaison between the genitourinary 
physician, microbiologist, obstetrician, and paediatrician. Penicillin remains the treatment of 


choice. 


Early congenital syphilis is totally preventable but 
still occurs in Britain and the USA,' and in the 
latter, in recent years, it is clear that the increase in 
the number of reported cases parallels a striking 
increase in primary and secondary syphilis in 
women. In the UK, during the 11 years 1973 to 
1983, 122 cases of early congenital syphilis (in 
children less than 2 years of age) were recorded and 
annual figures varied, with wide fluctuations be- 
tween English health regions. This is despite a high 
degree of organisation in our national maternity 
services and sophisticated supportive specialities. A 
patient with congenital syphilis presented to us in 
1984, and this prompted us to conduct a wider 
search of our laboratory and other records for 
further cases in this region. We have studied the 
clinical, serological, and socioeconomic data on the 
affected babies in Merseyside, and discuss some of 
the reasons for the failure to prevent this disease in 
the community. 


Materials and methods 


Cases of congenital syphilis recorded in Merseyside 
between 1974 and 1982 were extracted from the 
computer register of the Mersey Regional Health 
Authority. Cross checking of laboratory records at 
Liverpool Public Health Laboratory and Manches- 
ter Central Serology Laboratory, as well as clinical 


records of the genitourinary medicine clinics in the 
region, was also undertaken, and figures for 1983 to 
1984 were acquired from these sources. 

Details of socioeconomic status, disease classifica- 
tion, and treatment in the mothers were obtained 
from the genitourinary medicine clinic records 
(where available) and from the infants’ case notes. 
Clinical, radiological, serological, and treatment 
details of the infants were obtained from paediatric 
and laboratory records. The number of cases of 
congenital syphilis in the English regions (1973 to 
1983) was obtained from the Department of Health 
and Social Security, and the total for the UK (1973 
to 1983) was obtained from the Communicable 
Diseases Surveillance Centre. 

In this region sera from all pregnant women at 
their first antenatal clinic visit are routinely screened 
by the Liverpool Blood Transfusion Service. Screen- 
ing was previously done by the automated reagin 
test but more recently the venereal disease research 
laboratory test and the Treponema pallidum 
haemagglutination test have been used. Any sera 
with positive or doubtful results are then referred, as 
are blood samples from all other patients in the 
region, to the Liverpool Public Health Laboratory 
where rapid plasma reagin and Treponema pallidum 
haemagglutination tests are performed routinely, 
and fluorescent treponemal antibody (absorbed) 
and IgM tests are performed when appropriate. 


1128 


Some cross boundary specimen referral occurs with 
the Manchester Central Serology Laboratory, where 
additional tests (for example cardiolipin Wasser- 
mann reaction, venereal disease research laboratory, 
and fluorescent treponemal antibody (absorbed) 
IgM tests) are undertaken. 


Results 


In the Mersey region the average annual population 
in the period 1974-84 was 2-466 million and the 
average annual number of births (live and still 
births) was 31 312. In the same period, a total of 
seven cases of early congenital syphilis (less than 2 
years of age) were identified in this region—one 
case each in years 1978, 1981-4 inclusive and two in 
1979. A total of 122 cases were reported in the UK 
between 1973 and 1983 (figures for 1984 were 
unavailable at the time of writing) with a range of 
eight to 17 per year except in 1983 when only one 
case was reported. 


Mothers. Maternal age ranged from 19 to 27 
years—four women were single and three were 
married: two were multigravida and five were 
primigravida. One woman had been treated for 
gonorrhoea and another currently had perianal 
warts. Five mothers were diagnosed as having early 
latent syphilis, one had secondary syphilis, and the 
stage of infection could not be classified in the last 
mother because of persistent defaulting from follow 
up. 

Five mothers had a negative venereal disease 
research laboratory test at the first visit to the 
antenatal clinic. Four of these women had first 
attended the antenatal clinic after the 20th week of 
pregnancy; two attended as late as the third trime- 
ster. These five women subsequently had positive 
venereal disease research laboratory, rapid plasma 
reagin, and treponema pallidum haemagglutination 
tests which were undertaken after the diagnosis of 
congenital syphilis was made in their babies. Two 
women admitted to intercourse with different con- 
sorts subsequent to the first antenatal visit. 

One of the remaining two women was treated 
abroad with erythromycin (250 mg orally four times 
a day for 10 days) during her pregnancy after she 
was found to have positive serology. One mother 
who presented at 26 weeks’ gestation had positive 
serological tests but defaulted until the 36th week 
and then had a course of erythromycin base (250 mg 
orally four times a day for two weeks) because of 
alleged penicillin allergy. 


Consorts. Two of the consorts were seamen, one 
was a prisoner, three were tradesmen, and one was 
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of unknown occupation. One man was treated 
abroad and another was admitted to hospital with 
lymphadenopathy and was found to have positive 
syphilis serology as part of a diagnostic screen. This 
led to detection of the disease in his child who had 
symptoms of irritability, hepatosplenomegaly, and a 
rash. 


Infants. There were three boys and four girls. The 
birthweights varied from 2-7 to 3-5 kgs in those 
infants born at term. One child was born at 33 
weeks’ gestation and weighed 1-8 kg. Of the six 
infants diagnosed after birth, age at presentation 
varied from 2 to 16 weeks. Three of the weights 


Fig. 1 
maculopapular rash in a 3 month old infant presenting with 
congenital syphilis. Note evidence of failure to thrive— 
redundant axillary skin folds. 


Hepatosplenomegaly (enlargement indicated) and 
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Table Frequency of clinical features in early 
congenital syphilis 





Hepatosplenomegaly 6/7 
Maculopapular/extfoliative rash 4/7 
Nasal discharge 2/7 
Skeletal involvement (periostitis/Wimberger’s sign) 7 
Jaundice 1/7 
Failure to thrive (admission weight <third centile ) 3/5* 





*Only 5 admission weights recorded: one neonate was diagnosed at birth. 


recorded in five children on hospital admission were 
below the third centile. One child, born to the 
mother with early latent syphilis who was treated 
with erythromycin at 36 weeks’ gestation, was 
diagnosed on cord serology. 

The frequency of the clinical features in the babies 
is shown in the Table. Six had hepatosplenomegaly 
(Fig. 1), four had dermatological features including 
maculopapular rash (Fig. 1) and desquamating 
erythema of palms and soles (Fig. 2), two had nasal 
discharge, and two had radiological changes consis- 
tent with syphilis (Fig. 3). 

Five of the seven infants had a raised rapid plasma 
reagin titre on admission. Fluorescent treponemal 
antibody (absorbed) IgM test was carried out on 
only five babies; four were positive at presentation 
and one, on whom serial tests were performed, 
became positive at 10 weeks of age. This child was 
born to the second mother who was treated with 
erythromycin. Three of six infants in whom haemo- 
globin was estimated were anaemic at presentation, 
their haemoglobin concentrations ranging from 6-6 





Fig. 2 





gle 


Fig.3  Metaphyseal defects in upper medial tibial borders 
(Wimberger’s sign). 


to 9-7 g/dl. Only three of seven had serum immuno- 
globulin tests performed and all had a raised IgM 
concentration. Four of the seven had liver function 
tests carried out, and all of these had raised serum 
glutamic oxaloacetic and pyruvic transaminase acti- 
vities; but only two had a raised total serum bilirubin 
concentration of which more than 10% ‘Was conju- 
gated. 

The treatment records of the infants showed that 
a variety of penicillin regimens had been used. The 
preparations had included crystalline penicillin, 
aqueous procaine penicillin, triplopen (a combina- 
tion of benethamine penicillin, procaine penicillin, 
and penicillin G sodium), and procaine penicillin 
with aluminium monostearate. The total doses, 





Desquamating erythema of palms and soles in infant with congenital syphilis. 


however, and the duration of treatment were 
adequate and exceeded those recommended by the 
World Health Organisation” in all cases. 

In the follow up period, four infants have shown 
no sequelae at 12 months, 15 months, 18 months, 
and 31⁄2 years of age. Two children have only been 
seen on one occasion since when they have de- 
faulted from follow up. One child, who was treated 
at birth, died at 2⁄2 months of age as a cot death. 
Detailed serial serological follow up in one infant is 
shown in Fig. 4. It can be seen that the raised plasma 
rapid reagin value started to fall two and a half 
months after treatment, eventually becoming nega- 
tive nine months later. The Treponema pallidum 
haemagglutination test was positive at a high dilu- 
tion until seven months after treatment, when the 
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Fig.4 Detailed serological follow up of infant 5. Results 
expressed as reciprocal of titre for rapid plasma reagin 
(RPR), Treponema pallidum haemagglutination (TPHA), 
and venereal disease research laboratory (VDRL). 
Penicillin treatmeni was started at Î . 


FTA (Abs)=fluorescent treponemal antibody (absorbed) test. 
CWR =cardiolipin Wasserman reaction. 
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titre began to fall considerably. The fluorescent 
treponemal antibody (absorbed) test, initially 
strongly positive, was only weakly reactive 24 
months after treatment. 


Discussion 


Congenital syphilis is not a disease of yesteryear. 
That it still occurs today and should be considered in 
neonatal and paediatric practice is illustrated by 
these seven cases. 

The number of cases of early congenital syphilis in 
the UK between 1973 and 1982 has ranged between 
eight and 17 per year with a mean of 12, but it seems 
that only one case was recorded in 1983. The reason 
for this is uncertain, but may be due to under 
reporting at this stage. In the USA, in the period 
1981-3 (inclusive), the mean annual figure was 159 
(at less than 1 year of age), and although the 
occurrence of primary and secondary syphilis among 
women increased by 15% in the same period, the 
number of cases detected through perinatal testing 
increased to a lesser degree.* Furthermore, in the 
USA, 80% of women with primary and secondary 
syphilis were in the reproductive period of their 
life.° 

In England and Wales (1973-82) some four health 
regions accounted for 62% of the cases of congenital 
syphilis (South East Thames 22%, North West 
Thames 18%, Yorkshire 12%, South West Thames 
10% (Department of Health and Social Security)). 
The Mersey Region accounted for only 4-5%; 
however, it is also worth noting that during 1984 
there were 13 pregnant women with positive sero- 
logy (excluding biological, false-positive results), in 
the Mersey Region—the highest figure recorded in 
the past five years. 

In the USA high risk factors identified for early 
congenital syphilis were inadequate antenatal care 
and ethnic origin.* In our series all mothers had 
antenatal care, but only one mother presented 
before 24 weeks’ gestation. Antenatal syphilis serol- 
ogy screening has been standard practice in the UK, 
and although not a requirement in some American 
States,’ a recent review article suggests that some 
obstetricians in the UK may also doubt the value of 
such screening in view of the low incidence of 
syphilis.” If one considers purely economic grounds 
alone, however, there is still a strong argument for 
continuing to screen routinely for syphilis in 
pregnancy." In our series, antenatal serological tests 
were positive in two mothers but negative in five (in 
one as late as 32 weeks’ gestation). These mothers 
were either incubating syphilis or acquired it later in 
pregnancy (three women admitted to intercourse 
late in pregnancy—one whose husband was later 
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found to be infected and two whose multiple 
consorts were untraceable). It has also been sug- 
gested that serological tests for syphilis should be 
repeated late in pregnancy in those mothers with a 
past history of sexually transmitted disease. 

One of our mothers had been treated previously 
for gonorrhoea and another had a history of vulval 
warts. We would strongly advocate repeat serologi- 
cal testing of the high risk pregnant patient later in 
pregnancy. Occupation of consort and marital status 
of the mother may also identify risk factors. Two of 
the known consorts were seamen and one was an 
inmate of a nearby prison. Four of our seven 
mothers were single. Ethnic origin, which was 
highly relevant in the reports from the USA,’ was of 
no importance in our mothers. Perhaps the higher 
ethnic incidence in American negroes and hispanics 
is a consequence of poorer antenatal care in these 
socially disadvantaged groups. 

The stage of maternal syphilis is important in 
determining the outcome of pregnancy. For ex- 
ample when the mother has untreated primary or 
secondary disease, infectivity is virtually 100%, but 
in late maternal syphilis fetal infection is 
uncommon. Five of the mothers had early latent 
syphilis (duration of infection less than two years) 
and one had secondary syphilis. In our series, 
despite antenatal diagnosis, transplacental transmis- 
sion of the disease occurred in two instances, 
probably because of the use of inappropriate anti- 
biotics or treatment failures, or both. 

At birth, abnormal clinical findings were not 
detected on routine examination of any of our 
babies. Although only one neonate was of low 
birthweight (less than 2:5 kg) a further two babies 
showed evidence of intrauterine growth retardation 
(weight less than 10th centile for gestational age). 
The six infants diagnosed after birth were admitted 
to hospital with ‘non-specific’ symptoms—ftever, 
irritability, poor feeding, failure to thrive, or skin 
rashes. All six had hepatosplenomegaly of a moder- 
ate degree. It is interesting to note the association of 
serosanguinous nasal discharge and gross skeletal 
involvement in one of our babies and minimal 
periosteal reaction in another at 6 weeks of age. 

Clearly, the diagnosis of early congenital syphilis 
in the first months of life demands clinical vigilance 
and investigation by appropriate serological tests. 
The relative merits of the latter have given rise to 
much debate, particularly the value of the fluorescent 
treponemal antibody (absorbed) IgM test.* |" 
Although this test was positive in five of our babies, 
it took 10 weeks to become so in one. In view of the 
possibility of materno-fetal transfer of antibodies 
(excluding IgM) and in the absence of dark field 
positive lesions, rising titres for rapid plasma reagin 


or venereal disease research laboratory tests in the 
child should be sought to confirm active disease. 
Borobio et al'' reported nine cases of congenital 
syphilis in which serological diagnosis was based on 
a positive fluorescent treponemal antibody (absorbed) 
IgM test combined with high concentrations of 
serum IgM and a negative result on latex testing (a 
reason for false positivity). In our series, total IgM 
was measured in only three infants but was raised in 
all. 

Examination of cerebrospinal fluid should be 
undertaken routinely in all infants with early con- 
genital syphilis, since this will determine the nature 
and duration of treatment. Follow up surveillance 
should be continued for at least two years in babies 
to ensure clinical and serological cure. Adequate 
treatment and serological follow up of affected 
mothers during pregnancy is also imperative 

Congenital syphilis will invariably be prevented if 
the mother is treated adequately with penicillin, and 
treatment is completed at least two weeks before 
delivery. A history of penicillin allergy in the 
mother should be critically questioned since the 
efficacy of erythromycin, which diffuses poorly into 
fetal circulation, is not well established? |? In our 
series, both babies born to mothers treated with 
erythromycin were affected, and other workers have 
also reported the failure of erythromycin to cure 
syphilis in a pregnant woman, probably because the 
base does not produce adequate serum concentra- 
tions." '4 

Because of the lack of uniform treatment in our 
babies we would endorse the WHO recommenda- 
tion that in early congenital syphilis procaine or 
crystalline penicillin G (50 000 U/kg body weight; 
the latter in two divided doses daily being the 
preferred treatment if the cerebrospinal fluid 
abnormal) should be given intramuscularly daily for 
10 days.* Alternatively, benzathine penicillin 
(50 000 U/kg body weight intramuscularly as a single 
dose) can be used provided the cerebrospinal fluid is 
normal (because of its poor penetration across the 
blood brain barrier).* If the mother was inadequately 
treated or treated with erythromycin during 
pregnancy the infant should be given a course of 
penicillin as recommended above. The _ indiscri- 
minate or inadvertent use of antibiotics may mask 
the diagnosis of early congenital syphilis and result 
in inadequate or partial treatment of this disease. 
For example, in one of our infants, penicillin was 
prescribed for bronchiolitis, and moderate hepato- 
splenomegaly though noted was attributed to dia- 
phragmatic depression and hyperinflation of the 
lungs. One questions the outcome of early congeni- 
tal syphilis in this child if the diagnosis had not been 
established. 


This study has shown that close cooperation 
between the genitourinary physician, microbiolo- 
gist, obstetrician, and paediatrician is of paramount 
importance in the management of maternal and 
early congenital syphilis. 


We thank Dr P Tedd, Dr J Martin, Dr E Poskitt, and Dr A K 
Ghosh for access to case notes and also Dr P Sequiera, Dr Freda 
Roberts. and Dr D Pinder for their assistance. We are grateful to 
Mrs Sandra Upton for technical help and Miss Karen Whalley for 
secretarial help. 
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Why does congenital heart disease cause failure 
to thrive? 


G MENON AND E M E POSKITT 
Institute of Child Health, Alder Hey Children’s Hospital, Liverpool 


SUMMARY Metabolisable energy intake, determined by bomb calorimetry of food, vomit, stool 
and urine, and resting metabolism, assessed by respiratory gas exchange, were studied in 21 
infants with congenital heart disease and nine control infants. Weight for age, growth rates, and 
daily metabolisable energy intake per kg tended to be lower in infants with heart disease than in 
control infants. Resting oxygen consumption was high in those infants with pulmonary 
hypertension and persistent cardiac failure. Energy intake, as a percentage of that recommended 
for age, correlated with weight gain, and resting oxygen consumption correlated inversely with 
both percentage body mass index and relative fatness. Failure to thrive in infants with congenital 
heart disease may be due to a combination of low energy intakes and, in some cases, high energy 
requirements allowing insufficient energy for normal growth. Increasing the energy intakes of 


infants with congenital heart disease may be a way of improving their growth. 


Many children with congenital heart disease are 
small.' Their failure to thrive usually dates from 
early infancy, and postmortem studies suggest in- 
fants dying with congenital heart disease and failure 
to thrive are malnourished.* There are several 
possible explanations for this: hypoxia and breath- 
lessness may lead to feeding problems; anoxia or 
venous congestion of the bowel may result in 
malabsorption; peripheral anoxia and acidosis may 
lead to inefficient utilisation of nutrients; and 
increased metabolic rate may mean that recom- 
mended energy intakes are insufficient for normal 
growth and nutrition. 

Many of the studies investigating failure to thrive 
and congenital heart disease review children over 
wide age ranges.'* The findings in children of 
school age or adolescents will not necessarily indi- 
cate causes of poor growth that date from infancy. 
We have compared total energy intake, metabolis- 
able energy intake -(total energy ingested minus 
energy losses in stool, urine, and vomit), resting 
oxygen consumption, and growth rates of infants 
with congenital heart disease and normal infants to 
try to determine the causes of failure to thrive in 
infants with congenital heart disease. 


Method 


Children with congenital heart disease. These were 


infants with congenital heart disease but without 
other associated abnormalities admitted to the 
Royal Liverpool Children’s Hospital for investiga- 
tion and management of their cardiac condition. 
Infants with congenital heart disease were studied 
during periods when their cardiac condition was 
fairly stable and no change in treatment or surgical 
intervention was taking place. 


Controls infants. Control infants were inpatients at 
the Royal Liverpool Children’s Hospital admitted 
for mild infection with delay in discharge, social 
reasons, failure to thrive without obvious cause and 
resolving spontaneously on admission, or, for res- 
piratory gas studies only, normal neonates who were 
still inpatients at the Liverpool Maternity Hospital 
in the second week of life. The purposes and 
procedures of the investigation were explained to all 
parents and their consent obtained before study of 
either infants with congenital heart disease or 
control infants. The study was approved by the 
Liverpool Paediatric Sector Ethical Committee. 


Metabolisable energy intake. The procedure was 
similar to that described by Brooke, Alvear, and 
Arnold for premature infants.* Infants were studied 
for periods of five days. Prepacked infant formula 
was fed from weighed bottles. Intake was estimated 
by weighing bottles again after feeds. Spillage, 
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posset, and vomit were collected on absorbent pads 
placed under the infants’ heads. Stools were col- 
lected on nappy liners of known weight placed inside 
tightly fitting disposable nappies. Urine soaked 
through the liners and into the nappies. The 
beginning and end of each stool collection was 
marked by feeding sterile carmine marker with the 
first feed of each balance and the first feed after the 
end of the balance period. Nappy liners were 
reweighed and pads, nappies, and nappy liners were 
stored in plastic bags at —20°C. 


Estimation of energy content of feeds 

Samples of prepacked feeds of known weight were 
frozen at —20°C and freeze dried and energy content 
was determined by bomb calorimetry.” 


Estimation of energy content of vomit and urine 
Vomit containing pads and urine soaked nappies 
were macerated in a known volume of water in a 
bucket and filtered. Aliquots of the filtrate were 
frozen at —20°C and freeze dried and energy content 
was determined by bomb calorimetry. 


. 
Estimation of energy content of stools 
Stool was scraped from the liners and weighed; a 
weighed sample was frozen at —20°C and freeze 
dried and energy content was determined by bomb 
calorimetry. 


Respiratory gas exchange. Infants were studied 
asleep or awake but at rest in a perspex chamber. 
Resting gas exchanges were recorded at minimum 
oxygen concentration obtainable for that child, thus 
assuming a thermoneutral environment. 

Studies were performed at least an hour after the 
previous feed. Room air was drawn through the 
chamber past a baffle at a regular rate (between 
5-10 l/min) measured by Hastings Mass flowmeter 
(Chell Instruments Ltd, Amersham). Concentra- 
tions of oxygen and carbon dioxide in entry and exit 
gases were determined by Taylor Servomex oxygen 
analyser (Servomex, Crowborough, Sussex) and PK 
Morgan carbon dioxide analyser (PK Morgan Ltd, 
Chatham, Kent), respectively, after the air had been 
dried over calcium chloride. Skin, rectal, and air 
temperatures within the chamber were monitored 
continuously. Body temperatures of the infants did 
not vary by more than 0-5°C from 36:5°C skin and 
37°C rectally during study in the respiratory 
chamber. 

Resting gas exchange studies were carried out for 
periods of 30-60 minutes. Oxygen and carbon 
dioxide concentrations in the exit gases were re- 
corded continuously on a multichannel recorder, 
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and gas exchange was calculated by estimating the 
area under the curves with a planimeter. 


Anthropometry. Weight was recorded daily. 
Length, biceps, triceps, and subscapular and sup- 
railiac skinfolds were measured at the beginning and 
end of each study period. Percentage body mass 
index was calculated as the ratio of weight/height* to 
weight at 50th centile for age/height at 50th centile 
for age*x 100%.’ Skinfolds were represented as 
the logarithmic value of the summed skinfolds 
measured. 


Results 


Infants. Twenty one infants with congenital heart 
disease and nine control infants were studied. Table 
1 indicates diagnoses for both groups. Mean (SD) 
age was 0-18 (0-14) (range 0-01-0-62) years for 
infants with congenital heart disease and 0-14 (0-08) 
(range 0-01-0-24) years for control infants. Seven 
infants with congenital heart disease had energy 
balance studies only and three infants with congeni- 
tal heart disease and four control infants had 
respiratory gas exchange studies only. 


Growth. Figure 1 shows weight change during the 
balance period for the 18 infants with congenital 
heart disease and five control infants in whom 
metabolisable energy intake was studied. Almost all 
infants were below the 50th centile weight for age. 
Growth rates for all except one control were above 
the average rates expected for age, whereas those 
for infants with congenital heart disease were mostly 


Table 1 Diagnoses of infants with congenital heart disease 
and control infants 








Diagnosis No of infants No of 
with congenital control 
heart disease infants 

Ventricular septal defect h 

Transposition great vessels 3” 

Tricuspid atresia 3*7 

Ventricular and atrial 

septal defects Ada 
Mitral stenosis and 

coarctation repair l 
Patent ductus arteriosus l+ 
Coarctation and double 

outlet left ventricle |4 

Fallot's tetralogy ig 

Failure to thrive 3+ 

Social problems 2 

Suspected congenital heart 

disease l 

Normal neonate SETT 


p 
*Signifies one infant who had net energy intake studies only. 
+Signifies one infant who had respiratory gas exchange studies only. 
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Fig. 1 Weight change during energy balance period for 
infants with congenital heart disease (@) and control infants 
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below expected rates for age, and some lost weight 
during the study period. 


Energy intakes and metabolisable energy intake. 
Table 2 indicates mean values for total energy 
ingested, energy lost in vomit and stool, and 
metabolisable energy intake for both groups. Mean 
total energy ingested per day and metabolisable 
energy intake were higher for control infants, even 
though the mean age of the infants with congenital 
heart disease was slightly greater. These differences 
were not significant. 

Energy losses in posset and vomit were variable in 
both groups, but mean values were not significantly 
different. One infant with congenital heart disease 
vomited 11% of her feed and nine other infants with 
congenital heart disease and two control infants 
vomited 5-10% of ingested energy. Stool energy 
losses varied widely but tended to decrease in both 
groups with age (Fig. 2). 

Figure 3 shows weight change per day related to 
metabolisable energy intake expressed as a percen- 
tage of the recommended daily allowance® for the 
infants’ weights and ages. There is a significant 
correlation between weight change per day and 
intake as a percentage of the recommended daily 
allowance for infants with congenital heart disease. 


Resting respiratory gas exchange. Resting oxygen 
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Fig.2 Stool energy loss related to age for infants with 


congenital heart disease (@) and control infants (©). 
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Fig.3 Weight change (g/day) related to metabolisable 


energy intake expressed as a percentage of the recommended 
daily allowance for infants with congenital heart disease (@) 
and control infants (O) (for infants with congenital heart 
disease r=0-53; p<0-01). 


consumption/kg body weight tended to increase with 
age in the first weeks of life and was particularly 
high in three infants with persistent cardiac failure 
and pulmonary hypertension (Fig. 4). There were 
no significant differences between mean resting 
oxygen consumption for the two groups when 


Mean (SD) for kilojoules of energy ingested daily by infants with congenital heart disease and control infants 





Total energy ingested 


Energy loss in vomit 


Energy loss in stools Metabolisable energy intake 











Infants with congenital heart 
disease (n=18) 
Control infants (n=5) 


1693 (319) 102 (40) 
1953 (S84) 82 (23) 


159 (70) 
215 (123) 


1423 (313) 
1655 (557) 
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oxygen consumption was related to either total body 
weight (mean (SD) ml/kg/min for infants with 
congenital heart disease was 10-2 (1-9): and for 
control infants was 9-3 (1-3)) or metabolic body size 
(weight ") (mean (SD) ml/kg/min for infants 
with congenital heart disease 13-8 (2-6) and for 
control infants 13-0 (1-7)). The correlation between 
resting oxygen consumption (ml/min) and metabolic 
body size was much closer for control infants than 
for infants with congenital heart disease (r=0-37 for 
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Fig.4 Resting oxygen consumption (ml/kg/min) related to 
age for infants with congenital heart disease (@) and control 
infants (O) (spots arrowed represent infants with persistent 
cardiac failure and pulmonary hypertension). 


Table 3 


Twenty four hour metabolisable energy intake, estimated resting energy expenditure, 
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Resting oxygen consumption (ml/kg/min) 
ro) 


60 80 100 120 
Percentage body mass index 


Fig.5 Resting oxygen consumption (ml/kg/min) 
correlated with % BMI for infants with congenital heart 
disease (@) and control infants (O) (for infants with 


congenital heart disease r= —0-73, p<0-01). 





Resting oxygen consumption (ml/kg/min) 
© 


0-8 10 1.2 1.4 
Log total skinfolds 


Fig. © Resting oxygen consumption (kg/min) correlated 
against log total skinfolds for infants with congenital heart 
disease (@) and control infants (©) (for infants with 
congenital heart disease r= —0-90, p<0-07). 


+ 


spare energy available 


for non-resting metabolism and growth, and weight gain of infants studied 


Metabolisuble energy 
intake (kyoules) 


Infant 
(Ayoules) 








With congenttal heart disease 


| |760 D) 
2 {225 1330 
3 1141 978 
4 1417 11s] 
5 165] 979 
6 1170 1227 
7 1463 1266 
X 1074 S66 
9 1555 Illo 
10 1450 953 


1] 1020 Tal 
Control 


l 232R 1091 
2 1137 6S. 
3 I843 1134 
4 1910 1479 
5 1016 679 


Resting energy expenditure 


Spare energy (kjoules) Growth rate (g) 





S60 20) 
25 2 
163 10 
236 12 
672 15 
ae = 
198 34 
10S 16 
439 14 
497 20 
259 () 
[237 4s 
455 39 
709 l6 
3I 47 
337 24 





*Daily energy expenditure =oxygen consumption ml/min . 1440 


calorie equivalent 


, j 4 
4-18 kjoules/24 hours. ! 
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infants with congenital heart disease; r=0-86 
(p<0-01) for control infants). 

Resting oxygen consumption/kg was inversely 
related to both percentage body mass index (Fig. 5) 
and log total skinfolds (Fig. 6) in both groups. 
Respiratory quotients (carbon dioxide output/ 
oxygen uptake) were not significantly different 
between the two groups (mean (SD) of 0-81 (0-04) 
for infants with congenital heart disease and 0-83 
(0-03) for control infants). 


‘Energy available for growth and activity. Table 3 
lists metabolisable energy intake, calculated resting 
energy expenditure per 24 hours, ‘spare’ energy 
remaining for growth, activity and other non-resting 
metabolism, and daily weight gain for infants with 
congenital heart disease and control infants. There 
was wide variation in spare energy for both groups. 
Mean spare energy for infants with congenital heart 
disease was 306 (+283) kJ/day and for control 
infants was 634 (+364) kJ/day. This difference was 
not significant. 


Discussion 


This study has not included all aspects of energy 
balance as we have not attempted to assess time 
spent and energy expended in activity, thermogene- 
sis, or other non-resting metabolism. Undoubtedly, 
energy expended in activity varied widely as the 
infants’ ages rangéd over the first six months of life. 
Energy spent in activity in early infancy is largely 
expended in crying and feeding. By six months of 
age considerable amounts of energy may be ex- 
pended in purposeful activity. Healthy infants may 
be more active than infants with congenital heart 
disease sufficiently severe to require hospital admis- 
sion. Despite the obvious deficiencies to this study, 
we feel some suggestions can be made to explain 
why infants with congenital heart disease fail to 
thrive. 


Energy intake. Most infants with congenital heart 
disease in this study were below average weight for 
age and gaining weight at less than the expected rate 
for age. Control infants, although small, were 
showing catch up growth. Mean total energy intake 
and metabolisable energy intake expressed as kJ/kg/ 
day were not significantly different for the two 
groups, but values for infants with congenital heart 
disease tended to be lower. Total energy intakes of 
infants with congenital heart disease were low 
compared with those recommended for normal 
infants of the same age who should be considerably 
heavier. Other studies have also found intakes of 
infants with congenital heart disease appropriate for 


actual weight but inadequate when viewed in 
relation to the expected weight for age of many of 
these infants and their need for catch up growth.? ? 

Malabsorption did not seem to explain the low 
metabolisable energy intake tn our infants with 
congenital heart disease. This is in contrast with the 
findings of Sondheimer and Hamilton where eight 
out of 21 infants with congenital heart disease had 
increased stool nitrogen loss and five had increased 
stool total energy loss.!° Jejunal biopsy of infants 
with malabsorption in that study showed no histolo- 
gical abnormality. The authors recommended that 
diets for infants with congenital heart disease should 
be designed with the possibility of malabsorption 
due to inadequate gut function in mind. Our 
findings suggest this is unnecessary. If attempts were 
made, however, to feed infants with congenital 
heart disease high energy diets to overcome failure 
to thrive, minor problems with food.-absorption 
might possibly then exert noticeable effects on 
metabolisable energy intake. 


Growth. Weight gain in the infants we studied 
correlated with energy intake when expressed as a 
percentage of that recommended for weight and 
age. This would suggest that the energy intake of the 
infants with congenital heart disease was a critical 
factor in determining growth rate. The correlation 
between energy intake and weight gain in normal 
infants receiving normal energy intakes is usually 
weak. Weight gain correlates more closely with 
energy intake in underfed individuals. The high 
correlation between weight gain and energy intake 
of the infants with congenital heart disease in our 
study suggests these infants were underfed for their 
requirements even if intakes were within the recom- 
mended range for weight and age. Estimates of 
spare energy available for non-resting metabolism 
would suggest that..infants with congenital heart 
disease had on average only about half as much 
energy available for growth and non-resting meta- 
bolism as control infants. 


Gas exchange in relation to anthropometry. We 
found no significant difference in mean oxygen 
consumption/kg/min between the two groups. Three 
infants with congenital heart disease with pulmonary 
hypertension and persistent cardiac failure had 
particularly high values. Other studies have also 
shown wide ranges in oxygen consumption/kg/min in 
infants with congenital heart disease, with some 
infants having very high values. Persistent cardiac 
failure seems the main problem leading to high 
values of oxygen consumption/kg/min.!! Kraus and, 
Auld found higher mean values in neonates with 
congenital heart disease and cardiac failure than 


Why does congenital heart disease cause failure to thrive? 


with congenital heart disease alone.'~ This would fit 
our data. Extra respiratory work and cardiac ineffi- 
ciency may account for the raised oxygen consump- 
tion. A high resting metabolic rate is a recognised 
feature of cardiac cachexia in adults.'° 

Basal metabolic rate has been shown to correlate 
closely with metabolic body size irrespective of 
overall size. When resting oxygen consumption was 
related to metabolic body size in the infants in this 
study correlations were high for control infants but 
low for infants with congenital heart disease. This 
suggests that the resting metabolic rate of the infants 
with congenital heart disease was strongly influ- 
enced by factors other than size. Again, differences 
in cardiac efficiency and/or extra respiratory work 
might account for this. 

The significant inverse correlations between 
percentage body mass index and oxygen con- 
sumption/kg/min and between log skinfolds and 
oxygen consumption/kg/min in our infants require 
explanation. Low skinfolds and poor weight may 
have correlated with oxygen uptake because the 
infants with higher oxygen uptakes used more 
energy in basal metabolism and therefore had less 
energy toe spare for deposition as fat. Or these 
infants may have had higher oxygen consumption 
because they were thin and even in thermoneutrality 
required higher metabolic rates to maintain their 
normal body temperature. Inverse correlations be- 
tween low skinfolds, poor weight, and resting 
oxygen consumption may also indicate the problems 
inherent in relating metabolism to total weight in 
individuals who do not have normal body 
compositions,'* a situation which is not totally 
corrected by relating oxygen consumption to 
metabolic body size. Lean body tissue has higher 
oxygen consumption/kg than fat. We were unable to 
estimate lean body mass in the infants we studied. 
As the leanest and most underweight infants had a 
higher proportion of body weight as lean body mass 
this would tend to give a bias towards a high oxygen 
consumption in these infants. 

Does this study offer practical suggestions on how 
growth of infants with congenital heart disease can 
be improved? Food losses in vomit and stool seem 
minor causes of inadequate energy intake. Feeding 
regimens based on infants’ actual weights are 
probably inappropriate when these infants are 
already failing to thrive. Such infants have need of 
extra energy for catch up growth, and they may have 
increased energy requirements on account of high 
resting metabolism. Theoretically these infants 
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should grow better if their energy intakes are 
increased substantially. Unfortunately, as those 
experienced in feeding these sick infants will recog- 
nise, this is a policy easier to formulate than to 
practise. Many of these infants are unable to 
tolerate the large volumes of breast milk or formula 
necessary to improve energy intakes appreciably. 
They need feeds of high energy density so intakes 
can be improved without overfeeding or fluid 
overload. Giving high energy feeds to these mal- 
nourished children may stimulate greater dietary 
induced thermogenesis and increased metabolic 
inefficiency. 


We are grateful to Dr R Arnold, Dr R S Jones, and Dr J W 
Wilkinson for permission to use their patients in this study. Dr 
Menon was supported by a British Heart Foundation Grant. 
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Vitamin D metabolites in idiopathic 
infantile hypercalcaemia 
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D J H TRAFFORD, AND H L J MAKIN 


Departments of Child Health and Chemical Pathology, and Medical Unit, London Hospital Medical College 


SUMMARY Metabolites of vitamin D were measured in plasma from 83 patients with idiopathic 
infantile hypercalcaemia syndrome who were mentally handicapped but had normal calcium 
values at the time of the study. No significant difference was detected in the mean plasma 
concentrations of 25-hydroxyvitamin D2, 1,25-dihydroxyvitamin D, 24,25-dihydroxyvitamin D3, 
or 25,26-dihydroxyvitamin D3 between patients and age matched controls. The mean plasma 
concentration of 25-hydroxyvitamin D3 was significantly lower in patients than controls but this 
may be a secondary phenomenon related to less sunlight exposure. In addition, two 
hypercalcaemic patients with this syndrome were studied during the first year of life, and were 
found to have normal concentrations of vitamin D metabolites. These findings do not support a 


role for abnormal vitamin D metabolism in the pathogenesis of this syndrome. 


Idiopathic infantile hypercalcaemia may be associ- 
ated with a congenital dysmorphic syndrome which 
is characterised by the elfin facies, supravalvular 
aortic or pulmonary stenosis, mental handicap, and 
dental abnormalities.'* We have recently reviewed 
117 patients with this dysmorphic syndrome, 76 of 
whom had documented evidence of hypercalcaemia 
during infancy, highlighting some of the clinical 
features.” 

The cause of this syndrome is unknown but 
Lightwood? was the first to suggest that an abnor- 
mality of vitamin D metabolism might cause the 
hypercalcaemia. Calcium balance studies showed 
increased intestinal absorption® ’ during the acute 
illness, but a history of excessive vitamin D intake ts 
usually lacking, hence the hypothesis that these 
infants are ‘vitamin D sensitive’. 

Only three previous studies have measured the 
plasma metabolites of vitamin D in this syndrome. 
Aarskog et al measured 25-hydroxyvitamin D and 
1,25-dihydroxyvitamin D in one patient during the 
hypercalcaemic phase, and the concentration of 
each metabolite was normal. (Throughout our 
paper, unless it is specifically stated. any measure- 
ment of a metabolite of ‘vitamin D’ implies that the 
total metabolites of vitamin D2 and D3 have been 
estimated.) Taylor et al’ gave a pharmacological 
dose of vitamin D2 (1500 IU/kg) to six patients with 
normal calcium values whose mean age was & years, 


and reported normal baseline concentration of 25- 
hydroxyvitamin D but a greater increase in 25- 
hydroxyvitamin D concentrations in cases than age 
matched controls. More recently, Garabedian et al” 
described raised 1,25-dihydroxyvitamin D con- 
centrations that seemed to decrease over the first 2 
to 4 years of life, in four patients with this syndrome. 
Three of these patients, however, were not mentally 
handicapped, had no cardiovascular abnormality, 
and were diagnosed purely on the presence of an 
elfin facies. The only infant with hypercalcaemia, 
mental handicap, and a cardiovascular anomaly had 
normal 1,25-dihydroxyvitamin D values. 

We have previously reported a clinical study of 
117 patients with this syndrome, and report here the 
plasma concentrations of vitamin D metabolites in a 
random sample of 83 of these, an age matched 
control group, and two further patients with the 
same syndrome during the hypercalcaemic phase of 
their illness. Specific high performance liquid chro- 
matographic and mass fragmentographic assays 
were used. 


Patients 


All patients fulfilled the selection criteria suggested 
by Martin et al.* Their sex ratio and mean age are 
shown in Table 1. They were divided into two 
groups depending on the presence (group 1) or 
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Table 1 Details of each study group. Group 1 comprised 
patients with, and group 2 those without, documented 
hypercalcaemia. 


Group 1 Group 2 Controts 
No 52 31 33 
Age (yrs). Mean (SEM) 11-8 (1-1) 13-0 (1-4) 11-6 (1-9) 
Boy:Gin 30:22 16:15 21:12 
Sample date.* Mean (SEM) 0-36 (0-03) 0-29 (0-04) 0-36 (0-03) 


"Blood sample date is expressed as the decimal of a year and the mean date 
was cakulated for each group. 


absence (group 2) of documented hypercalcaemia in 
infancy. A control group was drawn from caucasian 
children admitted to hospital for routine elective 
surgery, with no clinical suspicion of an abnormality 
of calcium metabolism, or from healthy members of 
the laboratory staff. 

Two children were studied soon after diagnosis at 
6 months (case 1) and 11 months (case 2) of age, 
before treatment of their hypercalcaemia. Both 
were developmentally delayed, had elfin facies, and 
a cardiac murmur. Case 1 had nephrocalcinosis and 
case 2 had echocardiographic evidence of mild 
supravalvular aortic stenosis. In both, calcium 
values became normal on treatment with a low 
calcium diet, and on follow up, both conform to the 
clinical syndrome. 


Methods 


Blood samples were taken at varying times through- 


out one year, the day of sampling is expressed as a 
decimal of one year and the mean was calculated for 
each group (Table 1). Plasma was separated im- 
mediately and stored at —20°C until analysed. 
Metabolites of vitamin D were extracted from 
plasma as described by Rhodes et al’! using commer- 
cially available, prepacked microparticulate silica 
cartridges (Sep-Pak C18; Waters Associates, USA). 
Subsequent fractionation on Sep-Pak Sil cartridges 
gave three fractions, vitamin D, 25-hydroxyvitamin 
D, and polyhydroxylated vitamin D. Concentrations 
of 25-hydroxyvitamin D2 and 25-hydroxyvitamin D3 
were assayed by high performance liquid chroma- 
tography after isomerisation to isotachysterol.’? 
Concentrations of 24,25-dihydroxyvitamin D3 and 
25 ,26-dihydroxyvitamin D3 were assayed by gas 
chromatography mass fragmentography.'* !4 The 
1,25-dihydroxyvitamin D value was estimated by 
receptor binding assay using the 1,25-dihydroxy- 
vitamin D receptor protein obtained from chick 
duodenum cytosol.!* This assay does not distinguish 
between 1,25-dihydroxyvitamin D2 and 1,25- 
dihydroxyvitamin D3. Statistical comparisons were 
made with the Mann-Whitney U test (two tailed). 


Results 


The mean (SEM) values of each metabolite in each 
of the study groups are shown in Table 2 and the 
values obtained for.the two hypercalcaemic infants 
in Table 3. 

There were no significant differences in the 
concentrations of any metabolite between groups 1 
and 2 but the plasma 25-hydroxyvitamin D3 concen- 
tration in each of the patient groups was significantly 
less than in controls. Plasma 25,26-dihydroxyvitamin 
D3 was also significantly lower in both patient 
groups compared with controls, and there was a 
similar trend, just failing to reach conventional 
significance, for 24,25-dihydroxyvitamin D3. There 
was no significant difference between any of the 
groups in the case of 25-hydroxyvitamin D2 or 1,25- 
dihydroxyvitamin D. Plasma values of 24,25- 
dihydroxyvitamin D3 and 25,26-dihydroxyvitamin 
D3 correlated significantly (P<0-05) with 25-hy- 
droxyvitamin D3 values (r=0-67, 0-57 respectively). 

The two hypercalcaemic patients have been con- 
sidered separately; these patients were studied 


Table 2 The mean (SEM) plasma concentrations of the 
metabolites of vitamin D2 and vitamin D3 in each study 
group. Samples were not always sufficient for each 
estimation and the number assayed in each group are shown 
in parenthesis below the mean (SEM) values 


Group I Group 2 ` Group 3 
25OHD2 (ng/ml). 3-3 (0-7) 2-0 (0-3) 2:6 (0-6) 
(n) (46) (27) 
25OHD3 (ng/ml) 14-7 (0-9)* 14-0 (1:4)* 21-0 (2-4) 
(n (52) (30) (30) 
24,25OHD3 (ng/ml) 0-75 (0-10)t 0-84 (0-14) 1-14 (0:24) 
(n) 40) 
25, %60HD3 (ng/ml) 0-19 (0-02)" 0-20 (0-03)* 0-35 (0-07) 
(n) 31) (19) (10) 
1,25OHD (pg/ml) 51-7 (7-1) 53-7 (17-7) ~ 58-5 (12-2) 
(n) 


(38) (20) (17) 


*Groups 1 and 2 yv controls P<0-05. 
tGroups 1 and 2 v controls P=0-1. 
OHD=dihydroxyvitamin D. 


Table 3 Biochemical data on the two infants with 

hypercalcaemia and idiopathic infantile hypercalcaemia. 
The reference range for each vitamin D metabolite is also 
given and was derived from the control group (Table 2) 
whose mean age was 11-6 years, ranging from 1-28 years 


Case I Case 2 Controis 
Mean (SD) 
Age (mths) 6 11 — 
Plasma cakium (mmol) 3-4 3-2 — 
250HD2 (np/ml) 33-1 8-0 2-6 (2-9) 
25OHD3 (ng/m!) 15-3 26-1 21-0 (13-1) 
24,25OHD3 (ng/ml) 106 3-42 1-1 (1-1) 
1.250HD (pg/ml) 28-6 43-5 58-5 (49-1) 
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independently and very similar results were obtained 
(McGraw M, Mawer E B, personal communica- 
tion). 


Discussion 


All but two patients in this study had normal calcium 
values, but as recurrence of hypercalcaemia has 
been reported in at least one case,* it was 
theoretically possible that changes in the vitamin D 
metabolites might be detected in the ‘burnt out 
phase’ of the syndrome. Significantly lower concen- 
trations of 25-hydroxyvitamin D3 have been found 
in patients with this syndrome, but this is unlikely to 
be of aetiological importance. It seems more prob- 
able that this is a secondary phenomenon related to 
their mental handicap since these subjects may have 
a less active, more sedentary, indoor lifestyle with 
less exposure to sunlight. 

Although no mentally handicapped control group 
was available to confirm this hypothesis, Taylor ef 
al’ studied six patients with this syndrome. Their 
data showed the same trend, although their assay 
measured only total 25-hydroxyvitamin D, and did 
not distinguish between the individual 25-hydroxy 
derivatives of vitamin D2 and D3. Moreover, these 
lower substrate values may well explain their find- 
ings of increased 25-hydroxyvitamin D synthesis 
after pharmacological challenge with vitamin D2, 
since there is evidence for the induction of 25- 
hydroxylase activity in states of relative substrate 
deficiency.'° 

The two hypercalcaemic infants we studied also 
failed to show any abnormality in the metabolism of 
vitamin D. The concentrations of the active vitamin 
D hormone responsible for calcium absorption from 
the gut, 1,25-dihydroxyvitamin D, were within the 
reference range for our control group, whose mean 
age was 11-6 years, and indeed tended to be at the 
lower end of this range. Lund et al” have shown 
higher concentrations of 1,25-dihydroxyvitamin D in 
the first two years of life than in later childhood, and 
a significant positive correlation with growth vel- 
ocity. Therefore the low 1,25-dihydroxyvitamin D 
values found in these two patients suggests 
that there is either appropriate suppression of 
la,hydroxylase activity in the presence of hypercal- 
caemia or perhaps that their growth velocity is 
reduced secondary to their hypercalcaemia. 

The 25-hydroxyvitamin D2 values seem, at first 
sight, to be raised, since the ratio of 25-hydroxy- 
vitamin D3:25-hydroxyvitamin D2 for adults is in 
the order of 9:1. For infants fed ‘fortified’ milk 
feeds, however, 25-hydroxyvitamin D2 values are 
certainly higher, and have been shown to rise during 
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the first month of life.'* Certainly they are not 
within the range associated with vitamin D toxicity. 

Although confirmation of these findings in other 
infants with idiopathic infantile hypercalcaemia 1s 
required, this is the first comprehensive study of 
vitamin D metabolites in a large group of patients 
with well documented idiopathic infantile hypercal- 
caemia. No specific abnormality of vitamin D 
metabolism in either the hypercalcaemic or normo- 
calcaemic phases of this syndrome has been identi- 
fied, and we have also failed to detect any abnor- 
mality of the kinetics of 25-hydroxyvitamin D3 
turnover in adolescents with this syndrome who are 
in the normocalcaemic phase. 

Thus, although abnormalities in the metabolism 
of both 25-hydroxyvitamin D” and 1,25-dihydroxy- 
vitamin D'” have been suggested as the cause of 
hypercalcaemia in this syndrome, we have been 
unable to show any abnormality of vitamin D 
metabolism. This is in agreement with the findings 
of Aarskog et al.” We suggest that more patients 
with clear evidence of idiopathic infantile hypercal- 
caemia and the associated dysmorphic syndrome, 
which is perhaps best described by its eponym The 
Williams-Beuren syndrome, require toebe studied 
during and after the hypercalcaemic phase, using 
specific high performance chromatographic and 
mass fragmentographic assays to estimate the indi- 
vidual metabolites of vitamin D2 and vitamin D3. 
Further study is also needed to examine the relation 
between hypercalcaemia and mental handicap and 
the characteristic cardiovascular anomalies. 
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Insulin dependent diabetes in under 5 year olds 


I G JEFFERSON, M A SMITH, AND J D BAUM 
Children’s Diabetes Clinic, University Department of Paediatrics, John Radcliffe Hospital, Oxford 


SUMMARY Insulin dependent diabetes mellitus presenting in children under five years old 
exhibits several clinical and management features that differ from diabetes presenting in older 
children. In this review of the current population of the Oxford children’s diabetes clinic, children 
with diabetes diagnosed aged 0-<5 years are compared with those diagnosed aged 5-<10 years 
to illustrate these differences. 

The mean annual age specific incidence of diabetes for children aged 0-<5 is 9-9/100 000 
compared with 13-8/100 000 for the children diagnosed aged 5-<10. Although children with 
diabetes currently aged less than 5 comprise only 8% of the clinic population, such children 
ultimately make up 41% of the total number of children with diabetes aged under 15 attending 
the clinic. Diabetes diagnosed in children under the age of 5 seems to have increased in incidence 
over the past 10 years, exhibits a male preponderence (1-5:1), and shows an unusual seasonal 
variation in incidence with an autumn/early. winter trough, late winter/early. spring peak, and the 
absence of the mid-summer trough seen in other age groups. First degree family history was 
positive in 16% of children diagnosed under the age of 5 compared with 10% ofthe group 


diagnosed aged 5-<10. In none of these children was the mother the affected relative. 


Children under the age of 5 with insulin dependent 
diabetes mellitus constitute a small proportion of the 
total number of patients attending any paediatric 
diabetes clinic. At any time, however, almost half of 
the total paediatric diabetic population will have had 
their onset of diabetes before the age of 5. Such 
children have a number of clinical features in 
common that may justify their consideration as a 
subgroup of children with diabetes, especially as 
they take up a disproportionately large amount of 
clinic personnel time in their outpatient and home 
management. The present study attempts to char- 
acterise this subgroup by comparing and contrasting 
clinical and epidemiological features of children 
diagnosed as having diabetes under the age of 5 with 
those developing the disease between the ages of 5 
and 10. 


Method 


. In this study the notes of all children in Oxfordshire 
presenting with diabetes over the past 15 years have 
been reviewed. All such children attend a children’s 
clinic either in Oxford or Banbury. In addition a 
number of children who attend the Oxford clinic live 
outside the district; where appropriate these chil- 
dren have been included in the analysis. 

All children resident in Oxfordshire in the age 


ranges 0-<5 years and 5-<10 years diagnosed as 
having diabetes from 1 January 1969 to 31 Decem- 
ber 1983 were identified.. Various details of their 
clinical management were reviewed from their 
records, including those children who had moved 
out of the district or who had graduated to adult 


clinics. Data from children with diabetes resident 


outside the Oxford health district but attending the 
Oxford clinic were excluded from the calculations of 
prevalence.* Likewise those children who de- 
veloped diabetes while resident outside the Oxford 
health district but who had since moved into the 
district were excluded from the calculations of 
incidence. ** 


Results 


Clinic structure. At the time of the survey (31 
December 1983) the children’s diabetes clinics (at 
Oxford and Banbury) comprised 184 children, of 
whom 131 were aged under 15 years. Of these 131 
children, 88 were resident within the Oxford district. 
All children with diabetes aged less than 15 are seen 
in the paediatric clinics, and the 131 children aged 


*Age specific prevalence—the number of cases that exist in a 
community at a stated time within a defined aged range. 

** Age specific incidence—the number of new cases occurring in a 
community over a defined period within a defined age range. 
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0-<15 therefore reflected the total childhood 
diabetes clinic population in this age range for the 
district. 

Of these 131 children with diabetes under the age 
of 15, 11 (8%) were aged 0-<5, 40 (31%) were aged 
5—<10, and 80 (61%) were aged 10-<15 (Table 1). 
Within these groups 25 (62%) of the children aged 
5-<10 and 18 (22%) of the children aged 10-<15 
had been diagnosed as having diabetes before the 
age of 5. Therefore, considering these 131 children 
by age at diagnosis, 54 (41%) were diagnosed aged 
O-<5, 55 (42%) were diagnosed aged between 
5-<10, and 22 (17%) were diagnosed aged 10-<15. 

Thus although children with diabetes currently 
under the age of 5 formed only 8% of the diabetic 
population aged 0-<15, cumulatively these children 
ultimately accounted for 41% of the Oxtord clinic 
population under the age of 15. 


Prevalence. The age specific prevalence was calcu- 
lated for children with diabetes resident within the 
Oxford district on 31 December 1983 using data 
from the Oxford record linkage study to provide the 
denominator of total children in the district in each 
age range! For the age ranges 0-<5, 5-<10, and 
0=<10, respectively, the age specific prevalence was 
0-27, 0-97, and 0-62 per 1000 (Table 2). 


Incidence. The mean annual age specific incidence 
was calculated for all children with diabetes resident 
within the Oxford district at the time of diagnosis 
from | January 1969 to 31 December 1983 (Table 3). 
The mean annual incidence was calculated for the 
whole 15 year period and for the three quinquennia 


Table 1 Population of Oxford children’s diabetes clinic on 
31 December 1983 divided according to the age groups 
0-<5, 5-<10, and 10-<15 years. Each age group is 
divided by age at diagnosis 


No (%) 
of patients 


Age groups No (%) according to age group 


at 31 December when diagnosed 





1983 at 3} December - — — = 
1983 (n=138]) 0-5 S-</0 l0-<15 

(<5 I1 (X) 11 (100) 

S—<10 40 (31) 25 (62) 15 (38) 

-<15 80 (6!) 18 (22) 40 (50) 2? (28) 

Table 2 Age specific prevalence of diabetes in Oxford 


Health District on 31 December 1983 
Age specific prevalence 
per 1000 


No of patients resident 
in Oxford district 


Age range (years) 








(<5 8 0-27 


5-<10 29 0-97 
0-<10 37 0-62 
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Table 3 Mean annual age specific incidence of diabetes 
within the Oxford Health District per 100 000 children 

for age ranges 0-<5 and 5-<10 years, separately expressed 
for the 15 year survey period and for each quinquennia 











Age range (vears) 1969-83 1969-73 1974-78 1979-83 
0-<5 10-0 : 8-9 7-4 13-6 
5-< 10 13-8 ; 11-0 16-5 13-8 





separately. There was an apparent increase in 
incidence of diabetes presenting in children under 
the age of 5 in the last five years compared with the 
previous two five year periods, rising respectively 
from 8-9 and 7-4 to 13-6 per 100 000 children. 

Mean annual rates of age specific incidence for 
each year of age considered individually from 1 
January 1969 to 31 December 1983 (Fig. 1) shows a 
peak at 4-<5 years as reported previously. ' 
Although diabetes diagnosed in the first year of life 
remains rare, the incidence is then fairly constant 
between l-<4 years of age at about 10 per 100 000 
per year. 


Sex ratio. In the Oxford diabetes clinic population 
there is a male preponderance of 1-5 to 1 in the 
group diagnosed under the age of 5 and a female 
preponderance of 1-25 to | in the group diagnosed in 
the age range 5-<10. 


Season of presentation. Figure 2 shows the numbers 
of children presenting in each calendar month from 1 
January 1969 to 31 December 1983. The children 
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Fig. 1 Mean annual age specific incidence per 100 000 


children for the period 1969-83 for each year of age 
individually, 


1146 Jefferson, Smith, and Baum 


No of cases 


No of cases 





Calendar month 


Fig. 2 Mean number of cases of diabetes by month of 
diagnosis within the Oxford Health District for the period 
1969-83 shown for the age ranges 0-<5 and 5—<10 years. 


diagnosed aged 0-<5 seem to show a late winter/ 
early spring peak and an autumn/early winter 
trough. This is in contrast with the more familiar 
pattern seen in the children diagnosed 5-<10, who 
show an autumn/early winter peak and a mid- 
summer trough. 


Family history. A family history of first degree 
relatives with insulin dependent diabetes was pres- 
ent in 10 (16%) children diagnosed under the age of 
5 compared with six (10%) of the group aged 5-<10 
(Fig. 3). In the group aged under 5 the father was 
the affected family member in eight cases and a 
sibling in two; in the group aged 5—<10 it was the 
father in one case and a sibling in five. In none of 
these children was the affected first degree relative 
the mother. 

Where the first degree family history was nega- 
tive, at least one second degree relative with insulin 
dependent diabetes was present in the families of 12 
(19%) children diagnosed under the age of 5 and in 
14 (23%) of those diagnosed aged between 5 and 10. 


History and clinical features at presentation. The 
clinical notes of the patients were reviewed and 





Diagnosed age (years ) 
0-<5 5-<10 
Mother 0 0 
1° < Father 1e in 1 
a Sibling a 5 
Positive 
Pa Maternal Pa 2 eet 
2° — Paternal 12 ig “4=—7 
Maternal 7 No 
+ 
paternal 
Negative 42 39 
Total No 64 59 
Fig.3 Occurrence of first and second degree family history 


of insulin dependent diabetes in diabetic children diagnosed 
within the age ranges 0-<5 and 5—<10 years. Second degree 
family history relates to uncles, aunts, and cousins linked 
through mother, father, or both parents. 


where available clinical details of management at 
presentation were noted (Table 4). 

Retrospective recognisable symptoms tended to 
be present for a longer period before diagnosis in 
the older age group, with a history of symptoms of 
less than two weeks in 13 (30%) of the group aged 
under 5 compared with 6 (12%) of the group aged 
5-<10, (y?=3-1, p=0-08). In the group diagnosed 
aged 0-<5 a greater proportion tended to present in 
ketoacidosis, and this group more often required 


Table 4 Clinical features at presentation of children with 
diabetes in the Oxford Health District diagnosed within the 
age ranges 0-<5 and 5-<10 years during the period 
1969-83 


No (%o) of children diagnosed 
within each age range 


Clinical feature 





0-<5 years 5—<J0 vears 











Weeks’ duration of symptoms: 


0-1 6 (14) 
1-2 7 (16) 6 (12) 
24 I8 (41) 21 (44) 
>4 13 (29) 21 (44) 
Total No 44 48 
Mode of presentation: 
Ketoacidosis 14 (27) 8 (15) 
Polyuria/polydipsia/weight loss 37 (73) 42 (81) 
Incidental 2 (4) 
Total No 5] 52 
Initial treatment: 
Intravenous insulin 19 (40) 9 (19) 
Insulin subcutaneously 28 (60) 39 (81) 
Total No 7 48 
Mean duration of initial hospital 
admission (days (SD)): 
l January 1969-31 December 1977 15 (6) 9 (3) 
l January 1978-31 December 1983 6 (5) (2 
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Table 5 Height centiles at diagnosis of children with 
diabetes aged 0-<5 and 5—<10. Values are number (%) 


Centile height at Age range of children diagnosed 
diagnosis 

0-<5 5—<10 
90 5 (12) 17 (37) 
>75-<90 6 (14) 13 (28) 
> 25-<75 18 (43) 4 (9) 
€25-> 10 6 (14) 8 (18) 
10 7 (17) 4 (9) 


initial intravenous treatment to correct acidosis and 
dehydration, (7’=4-38, p<0-05). Two of the group 
aged 5-<10 were diagnosed by chance on routine 
urine testing for unrelated conditions. 

The duration of initial hospital admission was 
longer in the younger children. In the past five 
years, however, the duration of hospital admission 
had been reduced in both groups, and the difference 
between the two groups was less pronounced. 


- Clinical management. 

Remission period ` 

in the group aged 0-<S years 16 (48%) did not have 
any fall in insulin requirements in the months after 
diagnosis, nine (26%) had a reduction of less than 
50% of the starting dose, and nine (26%) had a 
reduction of 50% or.more from the initial stabilisa- 
tion dosage. This compares with figures for the 
group aged 5-<10 of 18 (38%) showing no fall, 22 
(47%) a fall of less than 50%, and seven (15%) a fall 
of 50% or more. 


Growth 

The heights at. diagnosis of the children with 
diabetes diagnosed aged under 5 were distributed as 
expected across the centiles (Tanner and White- 
house, 1975). Children diagnosed aged 5-<10 were 
considerably taller than average at diagnosis with 
65% of these children having height equal to or 
greater than the 75th centile (y°=18-87, p<0-001) 
(Table 5). Growth after diagnosis was maintained in 
both groups with 86% and 75% of children aged 
0-<5 and 5-<10, respectively, following their 
height centile at diagnosis. 


Discussion 


The interpretation and comparison of different 
studies of the epidemiology and clinical characteris- 
tics of diabetes in childhood is complicated by the 
different methods of ascertainment used, various 
age ranges quoted, and apparent geographical, 
racial, and socioeconomic influences. Previous data 
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for the United Kingdom have come from birth 
cohort studies,” ? with their acknowledged limita- 
tions, the British Diabetic Association register,‘ 
which suffers from under reporting, and a survey of 


- Scottish children through a record linkage study.” In 


Oxford we have a well circumscribed population, 
and our computer based records and centralised 
clinic have permitted reasonable assurance of a 
complete survey. 

Previously reported prevalence figures for the 
British Isles vary. Henderson, in a survey of cases in 
England in 1947, found an age specific prevalence of 
0-005 per 1000 for children aged 0—<5 and 0-13 per 
1000 for children aged 5-<10.° Two birth cohort 
studies have quoted prevalence figures at particular 
ages: the National Child Development Study (1958- . 
74) 0-26 per 1000 at age 7 and 0-58 per 1000 at age 
11,* and the Child Health and Education Study 
(1970-80) 0-36 per 1000 at age 5 and 1-3 per 1000 at. 
age 10.° The rates of age specific prevalence for the 
Oxford health district are comparable with the two 
most recent birth cohort studies. The prevalence of 
diabetes in the age range 0-<5 is about 25% that in 
the age range 5~<10; 62% of the children with 
diabetes now aged 5~-<10, however, had their 
disease diagnosed under the age of 5. 

Incidence is more difficult to measure accurately 
as it requires the long term surveillance of a large 
cohort of children or the study of a comprehensive 
set of records from a geographically well defined 
population. Moreover, there are wide geographical, 
racial, and socioeconomic variations in the incidence. 
of the disease. In the British Isles reports of annual 
rates of incidence in childhood have varied from 7-6° 
to 13-8! per 100 000. A recent study of Scottish 
children’ has shown an average annual incidence of 
7:2 per 100 000 in children aged 0-<5 and 11-4 per 
100 000 in children aged 5-<10. The mean annual 
rates of incidence in this study are comparable with 
recent published studies. None of the previous 
reports suggest the apparent increase in incidence in 
diabetes among children aged 0-<5 seen in Oxford. 

Reviewing the data from previous studies, there is 
a trend towards higher incidence and prevalence 
figures in more recent studies. Two studies in 
particular have suggested an increasing incidence of 
onset of diabetes in childhood: Stewart-Brown et al 
compared rates of prevalence in three successive: 
birth cohort studies and showed a significant linear - 
trend over the three periods separated, from each 
other by a decade or more;? and Patterson et al, 
using a computer file of all admissions to Scottish 
hospitals, showed an 80% increase in incidence over 
nine years (1968-1976: age range 0-<19 years).' 
Our study shows a linear trend of increasing 
incidence over 15 years, which just fails to: reach 
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significance at a 5% level using a Cox-Stuart test for 
trend and is accounted for almost entirely by the 
group aged 0-<5, although numbers are too small to 
draw firm epidemiological conclusions. 

We have found a male preponderance of diabetes 
in those aged under 5 and a female preponderance 
in the 5~<10 year olds; this confirms the findings of 
the British Diabetic Association register reported in 
1975.* Other studies have varied in their findings 
with no agreed pattern emerging.’ 

Previous reports of the seasonality of presentation 
of childhood diabetes have shown a peak in inci- 
dence in autumn (September—October) and in 
winter (December—March) with a trough in mid- 
summer (June—July).! * Any seasonal variation has 
previously been noted to be absent in children 
developing the disease aged under 5. In Oxford the 
seasonal pattern is confirmed in the group diagnosed 
aged 5-<10, but in addition there seems to be a 
seasonal variation in the group aged 0-<5. (Fig. 3). 
The later peak and trough in these younger children 
could reflect a delay in the time to diagnosis, 
assuming common aetiological and seasonal effects. 

There was a positive first degree family history in 
16% and 10% of the children diagnosed aged under 
5 and between 5-10, respectively. This is broadly in 
agreement with previous reports from the British 
Isles of a first degree relative in 11%,* 13%,® and 
23%” of patients, although these other studies 
covered a wider age range and did not subdivide 
subjects by age at diagnosis. A striking finding in 
this survey: is the absence of mothers with insulin 
dependent diabetes among families with diabetic 
children aged under 10. A lower incidence of a 
maternal history of diabetes has also been noted 
recently in two other studies. In a six year prospec- 
tive study of all Swedish diabetic children aged 0-15, 
the father was the affected family member twice as 
commonly as the mother, although the children’s 
age ranges were not subdivided.° Similarly, a survey 
of patients at the Joslin- diabetes centre has shown 
that fathers with diabetes have a fourfold greater 
risk of producing a diabetic child than mothers with 
the disease.’ 

Children diagnosed as having diabetes aged 0-<5 
seem to present more acutely than those diagnosed 
aged 5-<10 as shown by both the shorter duration 
of retrospectively recognisable symptoms and the 
higher incidence of ketoacidosis at presentation. 
This may reflect-a differing aetiology or pattern in 
the decline of pancreatic function, an increased 
incidence of unrelated intercurrent infection precipi- 
tating ketoacidosis, a general increased risk of 
dehydration in the younger smaller child, or a delay 
in diagnosis perhaps resulting from the general 
belief that diabetes 1s very rare in young children. In 


the past five years the time spent as an inpatient 
after diagnosis has been reduced; this may reflect 
improved understanding and management, particu- 
larly in the younger child, together with a change in 
emphasis towards community based care and educa- 
tion. It does not, however, seem to reflect earlier 
diagnosis, as the incidence of ketoacidosis at diag- 
nosis has not declined over the same period. 

Diabetes in a small child places considerable 
stress on the family in terms of daily injections, 
dietary management, recognition of hypoglycaemia, 
and coping with frequent intercurrent illness, which 
is a normal feature of life in young children. We 
have found it useful to establish a separate toddler 
clinic, allowing time for group discussion among 
parents when they can share worries with others in a 
similar position. ` 

Diabetes in the young child is not rare and seems 
to show some clinical and epidemiological differ- 
ences from diabetes in older children. As such it 
warrants particular investigation as it may offer the 
possibility of an aetiological understanding that may 
be different from or clearer than that which applies 
to diabetes with onset at later ages. 
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Thyroid dysfunction in Down’s syndrome 


M M LOUDON, R E DAY, AND E M C DUKE 


Royal Hospital for Sick Children, Glasgow 


SUMMARY 


One hundred and sixteen children with Down’s syndrome, living in the community, 


were examined for clinical or laboratory evidence of thyroid dysfunction. Three were 
hypothyroid and one was hyperthyroid. Twenty eight (29%) had thyroid autoantibodies. 
Autoimmune conditions were present in first or second degree relatives of 35 (30%) of the 
children, and in 17 (15%) this was a thyroid disorder. The families of normal control children also 
showed a 30% incidence of overt autoimmune conditions, and 19 (16%) families showed overt 


thyroid disease. 


Individual case reports of hypothyroidism and 
hyperthyroidism occurring in children with Down's 
syndrome have been described for many years, but 
only in the last decade has an unexpectedly high 
incidence been recognised. An increased prevalence 
of thyroid antibodies in the serum of both adults and 
children has been noted,’ sometimes accompanied 
by hypothyroidism in the adult population.* è More 
recently, where the group of patients screened has 
included children, chronic lymphocytic thyroiditis 
has been shown regularly in the younger age groups 
also.** 

Down's syndrome has been linked with other 
autoimmune disorders. Alopecia areata and vitiligo 
are seen more often than normal’ * and diabetes 
mellitus, adrenal dysfunction, pernicious anaemia 
with chronic active hepatitis,’ and gluten entero- 
pathy with haemolytic anaemia! are described 
less commonly. This would suggest an aetiological 
association, which is either peculiar to Down’s 
syndrome or genetically determined. 

We studied children with Down’s syndrome, 
living at home in our area, for evidence of thyroid 
abnormality to determine the incidence of thyroid 
autoantibodies in the children and the occurrence of 
Overt autoimmune disorders in their relatives. 


Patients and methods 


Parents of children with Down’s syndrome were 
contacted through the community child health 
services. Altogether, 116 families agreed to take 
part in the study. There were 67 boys and 49 girls. 
Ages ranged from 9 months to 19 years 10 months, 
with a mean age of 11-3 years for boys and 12-8 for 
girls. 


The children, accompanied by one or both 
parents, attended the outpatient department. Details 
were asked of the child’s birth, karyotype, develop- 
ment, past illnesses, symptoms of thyroid dysfunc- 
tion, and family history. The height and weight were 
measured and an examination made for goitre and 
signs of thyroid disease. Blood was taken for 
estimation of triiodothyronine, thyroxine, and thy- 
roid stimulating hormone concentrations by radio- 
immunoassay. Antibody titres to thyroglobulin and 
thyroid microsomal antibody were measured using 
Wellcome Laboratory’s Thymmune T and Thym- 
mune M Haemagglutination Kits. 

When taking the family history, we enquired 
closely about thyrotoxicosis, myxoedema, Hashi- 
moto’s thyroiditis, goitre, insulin dependent diabetes 
mellitus, pernicious anaemia, rheumatoid arthritis, 
and Addison’s disease. Some error in reporting was 
likely to occur, but specific details were taken, and 
any that seemed doubtful were excluded. The same 
history was taken trom the parents of 116 control 
children who were attending the outpatient depart- 
ment with unrelated medical and surgical condi- 
tions. They did not have a relative with Down’s 
syndrome. This control group could be criticised as 
not being made up of strictly normal children. 


Results 


Thyroid function tests. Three children had low 
serum thyroxine and raised thyroid stimulating 
hormone concentrations, suggesting primary hypo- 
thyroidism, and one child was thyrotoxic (Table 1). 
The two boys, whose thyroxine concentrations were 
in the low normal range, showed an exaggerated 
response of thyroid stimulating hormone to 
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Table 1 Results of tests of children with Down's syndrome with abnormal thyroid function 
Sex Age Bone age Thyroxine Thyroid stimulating Thyrotrophin Antibodies 
(vears) (years) (nmol/l) hormone (mull) releasing hormone test — 
1 M 
Hypothyroid 
M 10 10-2 58 24-7 Positive 1600 
M 17 18+ 54 31-6 Positive 20 100 
F 17 10-7 I8 > 60) 6400 
Hyperthyroid 
F l6 > 250) <1-6 





Normal ranges: thyroxine 55-144 nmol/l; thyroid stimulating hormone 0-8-0) mwl. 














Table 2 Incidence of antibodies in children with family history of autoimmune disease 

Disorder Positive family history in children Children with thyroid Positive family history in 
with Down's syndrome (No (%)) antibody (%) control children (No (%)) 

Thyroid 17 (15) 42 19 (16) 

Pernicious anaemia & (7) 7] 3 (3) 

Diabetes mellitus 6 (5) 50 10 (9) 

Rheumatoid arthritis 12 (10) 55 17 (15) 





thyrotrophin releasing hormone. There was no 
significant difference in mean thyroxine concen- 
trations between the sexes (90 umol/l in boys and 93 
umol/l in girls). 


Thyroid antibodies. Titres were available for 95 
children. Thyroglobulin antibody was found in 
eight, the titre range being 10-160. Microsomal 
antibody was positive in 26, with titres of 100- 
102 400. At least one antibody was positive in 28 
(29%) of the group, and occurred in 32% of boys 
and 24% of girls. In normal children of this age, one 
would expect to find thyroid antibodies in 0-7%.! "! 
All three hypothyroid patients had antibodies. Their 
titres were moderate. 


Family history. A first or second degree relative of 
35 (30% ) of the children had one of the autoimmune 
conditions mentioned above. Not unexpectedly, the 
incidence of thyroid antibodies was higher in these 
children (Table 2). In eleven families two different 
conditions existed. Although thyroid disease was 
reported in 17 families, in only five cases did the 
child tested have antibodies. 

In the control group the percentage incidence of a 
family history of autoimmune disease was remark- 
ably similar to the group with Down’s syndrome. 


Other autoimmune conditions 
Alopecia areata was diagnosed in four children. It 


had become universal in three boys, all of whom had 
thyroid antibodies, and two of whom were 


hypothyroid. The association is fairly common,’ * 
and the extent of hair loss has been reparted to be 
more extensive than usual.'” One girl developed 
diabetes mellitus during the course of the study. She 
had a low thyroglobulin antibody titre. 


Discussion 


Children who have Down’s syndrome, like adults, 
commonly have thyroid antibodies in the serum and 
are at risk of developing overt thyroid dysfunction, 
especially hypothyroidism. The association of anti- 
bodies and thyroid disease strongly suggests an 
autoimmune pathogenesis. 

Although none of the children in this study had 
their thyroid states checked earlier in life, the timing 
of symptoms and clinical findings in the three boys 
who were hypothyroid point to onset of chronic 
atrophic thyroiditis in later childhood. Normal bone 
age in two cases, and a seven years’ delay in bone 
age in the girl, confirm this. None had goitre. 

The presence of autoantibodies in 28 (29% ) of the 
population is similar to other childhood studies. 
Lobo et al found a 30% incidence,” and Sare et al 
found antimitochondrial antibody in 30% and thyro- 
globulin antibody in 22% of children aged between 
13 and 20 years.* Sare noted, however, that girls 
were positive twice as often as boys, whereas boys 
were more often positive than girls in our study. 
Autoantibodies can be produced by very young 
children. They have been reported in a 2 year old 
and two 3 year old euthyroid boys and in a 2 year old 
hypothyroid girl. Of this population, 20% aged 


under 10 were positive, and the youngest was 5 years 
old. He had a microsomal antibody titre of 25 600. 

The prevalence of hypothyroidism in children 
with Down’s syndrome is variable. Lobo et al found 
that 4% of children aged under 21 were affected, 
Sare et al that 17% aged under 20 were affected," 
and Coleman et al noted that 8% aged under 18 
were affected.° The picture is made more uncertain 
by the discovery by Fort ef al of primary non- 
goitrous hypothyroidism in 11 of 121 infants with 
Down’s syndrome tested during the New York state 
screening programme. It persisted in eight. Those 
who were tested had no thyroid antibodies and a 
normal thyroid gland on isotope scanning. "> 

The occurrence of familial aggregation of autoim- 
mune disorders is well known, and the relatives in 
such families often form autoantibodies. We were 
not surprised when 50% of children with Down’s 
syndrome from families harbouring an autoimmune 
disorder had antibodies. Even by excluding the 
children from such families, 18% were still positive. 
Fialkow!'* and Vanhaelst™ have each reported a 
high rate of thyroid disease within families of 
children with Down’s syndrome, but this study does 
not agree? Thyroid antibodies were present in 27% 
and 29%, respectively, of their mothers, and siblings 
are often positive. Perhaps this is reflected in the 
children. 

The many thymus dependent immunological 
abnormalities described in Down’s syndrome!” '* 
may help to explain the occurrence at a very young 
age of autoimmune thyroiditis, which is thought to 
be due to a genetically determined, organ specific 
defect in suppressor T lymphocytes.'” Reasons for 
the condition’s heterogeneity were recently clarified 
by the discovery of thyroid stimulating hormone 
receptor blocking and enhancing immunoglobulins, 
which affect selectively hormone synthesis and 
thyroid gland growth.” 


We acknowledge the help of clinical medical officers and senior 
clinical medical officers of Greater Glasgow Health Board, the 
Social Paediatric and Obstetric Research Unit, University of 
Glasgow, the Department of Immunopathology, Western In- 
firmary, Glasgow, and the Biochemistry Department, Royal 
Hospital for Sick Children, Glasgow. 
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Catch up growth following abuse 


JM KING AND L S TAITZ 


Department of Paediatrics, University of Sheffield 


SUMMARY Poor growth in association with child abuse is well recognised, but the eventual 
outcome with respect to growth has not been clearly defined. In a study of 95 children who had 
suffered child abuse standard deviation (SD) scores for height and weight were significantly 
below the mean at presentation and improved at follow up. Sixty four children who remained at 
home showed significant increase in height SD scores only (p<0-01). Twenty children were either 
taken into long term fostercare or adopted and showed significant increases in height and weight 
SD scores (p<0-001 and p<0-01, respectively). The remaining 11 children, who were fostered for 
short periods only, showed little change in either index. Catch up growth for height defined as a 
change in SD scores of one or more occurred in seven (11%) of the children at home compared 


with 11 (55%) of those taken into long term fostercare (p<0-001). Catch up growth for weight 

occurred in 14 (22%) of those at home and 10 (50%) of those in long term fostercare (p<0-01). 
Children suffering child abuse show greater catch up growth when taken into long term 

fostercare. Growth patterns should be used to decided where these children are placed. 


The association between child abuse and growth 
abnormalities is well recognised. Initial studies were 
based on children cared for in institutions.’ * ° but 
later the problem was recognised in children in their 
own homes.? 4 

The definition of growth failure in the various 
studies has been different. Most have considered 
failure to thrive to be defined as weight or height, or 
both, below the third centile. This definition, 
however, excludes children whose height and weight 
measurements fall within the normal range but who 
are not achieving their genetic potential. Follow up 
studies are therefore important to detect such 
underachievement and to assess the relative benefits 
of various forms of placement and management. 


Methods 


Ninety five children referred to one paediatrician 
(LST) at the Children’s Hospital in Sheffield formed 
the basis of the study. All fulfilled the criteria for 
child abuse and neglect warranting case conference 
and social work support. To permit direct compari- 
son of children of different ages height and weight at 
presentation and at last clinic visit were recorded 
and expressed as standard deviation (SD) scores.” 
The 95 children were then subdivided into three 
groups according to placement; group | comprised 
64 children who remained at home, group 2 com- 


prised 20 children taken into long term fostercare or 
adopted, and group 3 comprised 11 children who had 
short periods in fostercare and then returned home. 
Height and weight SD scores were calculated for 
each group. Catch up growth was defined as an 
increase in height or weight SD scores of one or 
more. The rate of catch up growth in the different 
groups was compared. 


Statistics. One way analysis of variance, Student's t 
test, or x test were used as appropriate. 


Results 


Of the 95 children, 54 were boys and 41 were girls. 
Age range at time of referral was 8 weeks to 12 years 
and the range of follow up 9 months to 14 years. 
Mean height and weight SD scores at presentation 
and follow up are shown in Table 1. Age and length 
of follow up for the groups subdivided according to 
placement were similar (Table 2). There was no 
statistical difference in height or weight SD scores at 
presentation between the different groups. There 
was a significant improvement in height and weight 
SD scores at follow up for the whole group (p<0-001 
and p<0-01, respectively). The greatest change in 
height SD scores, however, was seen in the children 
taken into long term fostercare (p<0-001). Children 
who remained at home showed a smaller change in 
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height SD scores (p<0-01). Only children taken into 
long term fostercare showed a significant rise in 
weight SD scores (p<0-01). Catch up growth for 
height occurred in seven (11%) of group 1 but in 11 
(55%) of group 2. The difference is significant 
(p<0-001). Catch up growth for weight was seen in 
14 (22%) of group 1 and 10 (50%) of group 2 
(p<0-05) (Table 3). 

At presentation 38 out of 95 children had a height 
or weight below the third centile, and at follow up 
this had fallen to 19. However, 11 children whose 
height and weight were above the third centile at 
presentation showed catch up growth as defined. 


Table 1 Mean standard deviation (standard error) scores 
for height and weight at presentation and follow 
up for 95 children suffering from child abuse 


Height Weight 
Presentation Follow up ` Presentation Follow up 
Total 
(n=95) —1-32 (0-1) -0-9 1)" -1-17 (tL) 0-83 (0-1) ** 
Home l 
' (n=) *_1.25 (0-1) -0-98 (0©-1)** -1-1 (02) —0-89 (0-2) 
Fostercare 
(n=20) ` -173 (0-3) -08 (G-2)" -1-38 (0-3) -0-62 (0-3)** 
Mixed care 
(a=11) —0-93 (0-4) ~0-56 (0-4) -107 (0-4) 0-73 (0-4) 


Comparison of SD scores for follow up and presentation: 


*p<0-001; 
**o<0-O1. 


Table 2 Age at presentation and length of follow up for 
95 children suffering from child abuse 


Placement of children (n=95) 


Home Fostercare Mixed care 
(n=64) (n=20) (n=I1) 
Age at presentation (years): 
median 1-9 2-0 1-5 
range 0-2-8-6 0-4-4-0 0-2-12-0 
Length of follow up: 
median (months) 32 33 33 
range (ycars) 0:8-8-0 0-8-14-0 1-:0-4-0 


Table 3 No (%) of children. showing catch up growth 
for height and weight in 95 children suffering 
from child abuse 


Placement of children (n=95) 


Hame Fostercare Mixed care 

{n=64) {n=20) (n= Hl) 
Height 7 (11%) il (55%) 2 (18%) 
Weight 14 (22%) 10 (50%) 0 (0%) 


Comparison of home v fostercare by y? test: height p<0):001. weight p<0-05. 
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Discussion 


This study shows an improvement in both height and 
weight at follow up for children with child abuse. 
The improvement in height is greatest, however, in 
those children taken into long term fostercare or 
adopted, and it was only this group of children who 
showed a significant improvement in weight. It 
could be argued that these children were the worst 
cases and thus had the most room for improvement. 
It is true that they were slightly lighter and shorter 
than the group who remained at home, but these 
differences were not significant. Their follow up 
weights and heights were greater than those of the 
children who remained at home. 

This study group was similar to previous pub- 
lished reports in a number of respects.° ’ ë Forty per 
cent of the children had height or weight, or both, 
more than 2 SD below the mean, and at follow up 
20% had similar measurements. Some of these 
children might have had genetically determined 
short stature, but as many of the parents themselves 
came from deprived backgrounds, and in view of the 
better growth in the fostered children, this may 
represent an example of the cycle of rejection. Our 
previous data showed that children who are at risk 
of abuse are. smaller than their peers." 

Most studies only. consider growth failure -as 
height or weight 2 SD below the mean.” * It may be 
more important to consider catch up growth in 
height and weight as this can occur in children whose 
initial measurements fall within the normal range. 
Children taken into long term fostercare have shown 
significantly greater catch up-growth for both height 
and weight compared with children who remained in 
their own homes. It is well recognised that the worst 
prognosis is seen in children who have, a succession 
of short term fostering placements,® ©? and our 
findings are in line with this hypothesis. Of the 31 
children who showed catch up growth for height and 
weight, eleven had heights or weights. within the 
normal range at presentation. 

Why should children taken into long term foster- 
care grow better than their counterparts at home? 
The underlying basis for growth failure in abused 
children is complex, with dietary and psychosocial 
factors leading to endocrine abnormalities. The 
relative importance of these factors remains con- 
troversial, but dietary disturbance is probably more 
important in infants. It has been suggested that 
children may do poorly in their own homes, despite 
help from social workers, because the environment 
remains deprived, unstable, and disorganised." ' 
Parents who abuse their children often lack the 
parenting skills that foster parents possess, and 
various forms of intervention are possibly not 
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sufficient to reverse the underlying inadequacies. 

Continuing growth failure is an important adverse 
prognostic sign for the overall intellectual and 
behavioural development of abused children.® ? À It 
is not merely physical growth that is at stake with 
persisting failure to thrive. Future educability, 
behaviour, and emotional balance are put at risk by 
its perpetuation. It is important, therefore, that 
children who are victims of child abuse should be 
measured regularly and their heights and weights 
recorded on centile charts to show the pattern of 
growth during follow up.'° 

Continuing growth failure at home should be 
viewed seriously, particularly because of its possible 
implications for other aspects of development, and if 
improvement in the child’s environment made by 
increased social service input cannot show early 
improvement in growth serious consideration should 
be given to taking the child into long term foster- 
care. If a child has shown substantial catch up 
growth in fostercare it is doubtful whether early 
return to natural parents is appropriate. As these 
matters are based on interpretation of medical data, 
it is essential that expert medical follow up of 
children who are in foster homes and those who 
have returned to their own parents should take 
place. 


The study was supported by a grant from the CHRIS Fund. 
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Improvements in child resistant containers 


J R SIBERT, A J CLARKE, AND M P MITCHELL 


Departments of Paediatrics and Pharmacy, Llandough Hospital, Penarth 


SUMMARY The numbers of children under 5 years in South Glamorgan admitted to hospital 
because of accidental poisoning have been analysed for 1980-4. There has been no significant fall 
in those taking solid dose, prescribable medications since the voluntary agreement between the 
government and the pharmaceutical profession in 1981 on child resistant containers. Most 
children still take these poisons from containers of an ordinary, non-child resistant type. Aspirin 
poisoning has remained at the same low level since the introduction of regulations on child 
resistant containers in 1976, but there has been a rise in paracetamol liquid poisoning largely due 
to one preparation. 

The advent of ‘original pack’ dispensing in 1987-8 provides an ideal opportunity to ensure that 
child resistant containers are used for all medications that are toxic if taken by children. 


Accidental child poisoning is an important cause of 
admission to hespital in the United Kingdom. 
Although deaths are rare, these poisoning incidents 
cause a great deal of justified concern, both to 
parents and doctors, and are clearly worth pre- 
venting. 

Educational campaigns! * have not proved suc- 
cessful in reducing accidental child poisonings, 
probably because many of these incidents are 
associated with psychosocial stress in the family.° 
On the other hand, the preventive solution of child 
resistant containers has reduced accidental child 
poisoning in a pilot study in an American com- 
munity,’ when introduced in the United States as a 
whole,’ and when introduced for solid dose aspirin 
preparations in the United Kingdom.° ’ After these 
successes there was pressure in Britain to extend 
their use to other medications, and in March 1981 
the government and the pharmaceutical profession 
agreed voluntarily to place all solid dose, prescrib- 
able medications in child resistant containers or 
blister packs, with exceptions for the elderly and the 
infirm or others who specifically request them. 

We have evaluated the effectiveness of this 
agreement by examining the numbers of children 
aged under 5 years admitted to hospitals in South 
Glamorgan because of poisoning, and by estimating 
the pattern of dispensing in the county by examining 
the containers of drugs brought into hospital on 
admission by patients of all ages. 


Methods 


We examined the medical records of children under 
5 years admitted to hospital in South Glamorgan 
after the accidental ingestion of medicines. The 
small number of South Glamorgan children admit- 
ted to Bridgend Hospital (which is outside this 
health authority) for accidental child poisoning was 
also considered. The period of study was from 
19804 (inclusive). Since 1974 it has been the policy 
of paediatricians and the accident and emergency 
department in the authority to admit all cases of 
poisoning with potentially toxic medications but to 
exclude from admission children taking such things 
as antibiotics and the contraceptive pill. 

We have categorised the admissions due to 
poisoning into the following groups: 

(1) Prescribable, solid dose medications (excluding 

paracetamol and aspirin); 

(2) Aspirin preparations; 

(3) Solid dose paracetamol preparations; 

(4) Liquid dose paracetamol preparations; 

(5) Prescribable, liquid medications other than 

paracetamol. 

We have analysed the type of container in which 
prescribable, solid dose medications taken acciden- 
tally by children has been dispensed for the years 
1983 and 1984. We have also attempted to estimate 
the pattern of dispensing in South Glamorgan 
generally. We have analysed the type of containers 
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used for solid dose medication brought in by 
patients when they were admitted to Llandough 
Hospital over a four week period beginning 21 
November 1984, and over a further period of one 
week beginning 4 March 1985. During this second 
period, the type of container was related to the age 
of the patient and the medication that had been 
prescribed. 

All patients admitted to Llandough Hospital are 
always asked to bring drugs in current use with them 
and we have analysed the containers they were 
dispensed in. 


Results 


The number of children aged under 5 years who 
accidentally ingested medications and were admit- 
ted to hospital in South Glamorgan is shown in 
Table 1. There has been no significant fall in 
admissions to hospital because of accidental poison- 
ing with solid dose medications since the voluntary 
agreement was started in March 1981—47 children 
being admitted in 1980, and 45 in 1984. There has 
been a steady increase in poisonings with paracet- 
amol liquid since this time, which has been almost 
entirely due to the preparation Calpol, which until 
very recently was not packed in a child resistant 
container. Ingestion of aspirin and paracetamol 
tablets, which are packed by regulation in child 
resistant containers or blister packs, remained con- 
stant during the study period. The admissions due to 
the ingestion of potentially toxic liquid preparations, 
which are not dispensed in child resistant containers, 
have also remained constant. 

The types of container in which the prescribable, 
solid dose medications taken by the children were 
dispensed are shown in Table 2. Most children 
admitted with accidental poisoning had taken the 
medicine from ordinary, non-child resistant con- 
tainers. 

From examining the containers of medications 
handed in to our pharmacy on admission to hospital, 
we have estimated the pattern of dispensing of 


Glamorgan. Seventy eight preparations (10%) had 
been dispensed in blister packs, 256 (32%) in child 
resistant containers, and 469 (58%) in non-child 
resistant containers. 

The 115 preparations collected in one week in 
1985 were further analysed as shown in Table 3. The 
use of child resistant containers was not significantly 
influenced by the patient’s age, and nor was a group 
of drugs of great potential toxicity to children (iron, 
tricyclic antidepressants, digoxin, aminophylline, 
salbutamol, aspirin, and paracetamol) dispensed in 
a manner significantly different from drugs that are 
usually relatively harmless when ingested acciden- 
tally, (antibiotics, allopurinol, vitamins, and pred- 
nisolone). 


Table 2 Packaging for prescribable, solid dose medication 
taken by children admitted to hospital in South Glamorgan 
for accidental poisoning in 1983 and 1984 (excluding aspirin 
and paracetamol) 








1983 1984 
. . - 
Child resistant containers 2 5 
Blister packs 7 8 
Non-child resistant containers 28 26 
l 


Unknown 





Table 3 Containers used for medications handed in to 
hospital in one week in 1985 








Container Classified by Classified by 
patient's age toxicity 
of medication 
Age<64 Age 265 Harmless Toxic 
No (%) No (%) No (%) No (%) 
Blister pack 6 (15) 9 (12) 2 (9) 2 (9) 
Child resistant containers 13 (32) 23 (31) 7 (30) 9 (41) 
Non-child resistant containers 22 (53) 42 (57) 14 (61) 11 (50) 
Total 4] 74 23 22 


x test shows no significant difference in containers used for patients of 
different ages or for medications of different toxicity. 


Children under 5 years admitted to South Glamorgan hospitals for accidental poisoning between 1980 and 1954 


I 








prescribable, solid dose medications in South 
Table 1 
Medications Year 
1980 

Prescribable, solid dose preparations (excluding 

paracetamol and aspirin) 47 
Aspirin 13 
Paracetamol tablets 2 
Paracetamol liquid preparation 6 


Prescribable liquid preparations 18 


198] 1982 1983 1984 
40 42 38 45 

9 9 13 9 

3 5 4 2 

3 12 17 20 
18 11 16 18 


a IIIIIIIIIIIIIIIIIIaIlalalaalalllllllllllllllllllllllllllllllllllllllllllllllMlllMlMlMlMlMlŇÃÁ 


Discussion 


The results of our study show that there has been 
only a small, non-significant fall in accidental child 
poisonings from solid dose, prescribable medica- 
tions other than aspirin and paracetamol since 1981 
and the start of the voluntary agreement on child 
resistant containers and safety packaging. Analysis 
of the results suggests that this is not due to 
widespread failure of child resistant containers, 
although some children undoubtedly do open these 
closures, often with the help of an older sibling. 
Aspirin poisoning incidents have remained at a 
fairly constant low level of 9 to 13 cases per year in 
South Glamorgan since the full effect of the 
introduction of child resistant containers by regu- 
lation in 1976 became evident. Before 1976 approxi- 
mately 80 children a year were admitted to hospital 
in South Glamorgan with aspirin poisoning. Nor do 
our results show large scale failure for blister 
packaging. By contrast, our study indicates that the 
reason for most children being admitted with 
poisoning from solid dose medication in this area, is 
that they take poisons from ordinary, non-child 
resistant Containers. Our results of usage of child 
resistant containers by pharmacists are in keeping 
with the results from the Scottish drug testing 
scheme which found that only 37% of prescribed 
medications were dispensed in these containers. It is 
disappointing, however, that the potential toxicity 
of drugs when aecidentally ingested by children, has 
little discernable influence on the pattern of 
dispensing. There does not seem to be any greater 
demand for the use of non-child resistant containers 
by older people in South Glamorgan, and this 
cannot account for our findings. 

Our results are in keeping with other experiences 
in accident and disease prevention. Car seat belts for 
instance, were not used by most until they were 
required by law. It is not the aim of this paper to 
criticise pharmacists, as there are important reasons 
why some of them have found the voluntary 
agreement difficult to keep to. These include cost 
and public acceptability, particularly among the 
elderly and handicapped. Nor are we seeking to 
criticise the Pharmaceutical Society, who introduced 
the voluntary agreement in good faith, and have 
done their best to ensure that it is adhered to. 

A practical approach to the problem of preventing 
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accidental child poisoning would be to take ad- 
vantage of the advent of original pack dispensing 
which should be fully introduced by 1988. This 
would mean that all medications would be dispensed 
in a pack issued by the manufacturer, which would 
have to be licenced by the Department of Health 
and Social Security (DHSS). This method of dis- 
pensing is being introduced for reasons unrelated to 
child safety, which include improvement of patient 
compliance, product liability, easy recall, and 
product integrity. 

Licensing of these original packs could be con- 
ditional upon the use of child resistant containers, in 
appropriate cases. This would mean that enforce- 
ment problems in regulations aimed at pharmacists 
would be avoided. Indeed, this would be a very 
similar approach to that which was successful in 
1976, when child resistant containers were used for 
children’s aspirin preparations. 

We urge that the DHSS, in licensing these original 
packs, takes full account of child safety considera- 
tions and ensures that all products which are toxic to 
children are packed in a child resistant way. It would 
be possible to allow pharmacists to repackage 
products for infirm patients using traditional screw 
top bottles. 


We thank Mrs Paula Haines, Cardiff Royal Infirmary, for help in 
collecting data. 


References 


' Harris DW, Karandiker DS, Spencer MG, Leach RH, 
Bower AC, Mander GA. Returned medicines campaign in 
Birmingham 1977. Lancet 1979:ii:599. 

* Ferguson BA, Harwood CJ, Beautrais MA, Shannon FT. 
A controlled trial of a poison prevention method. Pediatrics 
1982:69:515. 

` Sibert JR. Stress in families of children who have ingested 
poisons. Br Med J 1975;ii:87-9. 

* Scherz RG. Prevention of childhood poisoning. Pediatr Clin 
North Am 1970:17:713. 

` Clarke A, Walton WW. Effect of safety packaging on aspirin 
ingestion by children. Pediatrics 1979:63:687-93. 

° Sibert JR, Craft AW, Jackson RH. Child resistant packaging 
and accidental child poisoning. Lancet 1977;ii:289-90. 

” Jackson RH, Craft AW, Lawson GR, Sibert JR. Changing 
pattern of poisoning in children (letter). Br Med J 1983:287:1468. 

* Scottish Department. Drug testing in Scotland. Pharmaceutical 
Journal 1984;233:55, 


Correspondence to Dr J R Sibert, Department of Paediatrics. 
Llandough Hospital, Penarth, South Glamorgan CF6 1XX. 


Received 18 July 1985 


Archives of Disease in Childhood, 1985, 60, 1158-1161 


Transcutaneous oxygen and carbon dioxide 
monitoring in intensive care 


D MARSDEN, M C CHIU, F PAKY, AND P HELMS 
Hospital for Sick Children, Institute of Child Health, London 


SUMMARY Transcutaneous oxygen (TcPo) and carbon dioxide (TcPco2) tensions were 
compared with arterial values in 23 children aged 4 months to 14 years, all requiring some form of 
respiratory support, but not in shock. Electrodes were placed on the upper chest and were heated 
to 45°C. For TcPo- and arterial oxygen (Pao;) a tight linear correlation over the range 6 to 14 kPa 
was found. Arterial carbon dioxide (Paco>) ranged between 2-63 and 6:8 kPa, and over this range 
a linear regression adequately described the relation of TcPco, to Pacov. 

No effects of age were found for the relation between TcPo and Pao». Over a four hour 
period, the mean ratio TcPo,/Pao, rose significantly from 0-96 to 1-04, while the mean ratio of 
TcPco,/Paco; fell from 1-65 to 1-62. Five children developed superficial burns which were still 
present at 48 hours. In children who require respiratory support but are not in shock, TcPo> and 
TcPco, bear a constant and predictable relation to Pao, and Paco, and can predict arterial 
values within clinically acceptable tolerances. : 


Transcutaneous oxygen (TcPo2) measurements have 
been widely used in neonatal units for many years, ' 
and are beginning to gain wider acceptance in adult 
intensive care.*-’ Transcutaneous carbon dioxide 
(TcPco,) measurements are less well established.! °? ° 
In previous studies, highly significant linear correla- 
tions have been found for TcPo, and Pao, with 
TcPco, generally lower than simultaneous arterial 
values, particularly at high arterial tensions. The 
TcPco, value is higher than simultaneous arterial 
values because the skin produces CO3;,° ° and local 
heat has an effect via the anaerobic heating coefficient 
of blood.'” The information that is available on the 
use of these transcutaneous techniques in children is 
limited by the non-independent nature of the data, 
as most studies include multiple measurements from 
the same subjects and transcutaneous/arterial com- 
parisons were made at different times, ranging 
from 30 minutes to three hours after electrode 
placement.” We therefore undertook a study to 
evaluate the reliability and accuracy of trans- 
cutaneous gas measurements in children requiring 
respiratory support, and to observe any effects of 
time and the child’s age. 


Patients and methods 


We measured TcPo,/co, and Pao,/co> in 23 children 


aged from 4 months to 14 years, all of whom were 
receiving some form of respiratory support (mech- 
anical ventilation, continuous distending pressure or 
supplemental oxygen, or both). We used Roche 
Kontron 632 and 634 oxygen and carbon dioxide 
electrodes heated to 45°C. Oxygen electrodes were 
calibrated in room air according to barometric 
pressure and allowed to stabilise. Carbon dioxide 
electrodes were calibrated at room temperature with 
humidified 5 and 10% CO». Between studies, CO, 
electrodes were kept over bicarbonate storage 
solutions to maintain membrane saturation with 
CO,. Membranes were changed at weekly intervals 
unless stable air calibration for O» electrodes could 
not be obtained within 30 minutes and two point 
CO, electrode calibration within one hour. After 
calibration, electrodes were placed on the upper 
chest and sampling began after in vivo stabilisation. 
Duplicate arterial samples were then taken at hourly 
intervals avoiding periods of physiotherapy, nursing 
or medical procedures, and endotracheal suction. 
Both TcPo, and TcPco, were continuously recorded, 
and time base records inspected after arterial 
sampling to ensure that comparisons were made 
during stable periods of gas exchange. After four 
hours, electrodes were removed and checked for 
drift with air or 5 and 10% CQO, as appropriate. The 
sites of electrode placement were inspected 
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immediately and at 24 and 48 hours. Blood samples 
were drawn from indwelling arterial lines (radial or 
femoral) and measured on an IL 613 machine within 
three minutes. This machine was calibrated with 
standard reference solutions twice daily and checked 
with tonometered blood at weekly intervals. Results 
are expressed as means and ranges or standard 
deviations, or both. Differences between ratios of 
transcutaneous and arterial gas tensions were tested 
for significance with paired Student’s ż¢ tests. 


Results 


Mean time for O; electrode in vitro stabilisation was 
5 minutes (range 3 to 14). For CO, electrodes, the 
mean time for two point calibration was 41 minutes 
(range 28 to 58). Times for in vivo stabilisation were 
14-4 minutes (10 to 30) for TcPo, and 10-5 (3 to 30) 
for TcPco,. Electrode drifts over the four hour 
period were +0-4 kPa (3 mmHg) range 0 to 1-2 kPa 
(0 to 9 mmHg) for TcPo, and +0-4 kPa (3 mmHg) 
range () to 1-33 kPa (0 to 10 mmHg) for TcPco>. For 
TcPo and Pao, a close agreement was found for 
samples up to arterial tensions of 14 kPa (105 
mmHg). Above this arterial value, transcutaneous 
tensions significantly underestimated Pao, (Fig. 1). 
For TcPco, and Paco, a linear correlation ad- 
equately described all data over the range of Paco, 
2-63 to 6-8 kPa (19-7 to 51 mmHg) (Fig. 1). No 
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effects of age were found for the ratio TcPo,/Pao, 
over the range of data 6 to 14 kPa (40 to 105 mmHg) 
(Fig. 2). Transcutaneous oxygen tension/Pao, 
changed with time and rose between hours two and 
three, after which the ratio stabilised (Fig. 3). A 
similar but inverse relation for TcPco,/Paco, was 
also found over this same period (Fig. 5). This 
amounted to an increase of approximately 0-67 kPa 
(5 mmHg) for TcPo, and a decrease of 0-4 kPa (3 
mmHg) for TcPco>. Superficial burns were noted in 
five of 23 children at 24 and 48 hours. 
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Fig.2 TcPo,/Pao, for the 15 children with arterial values 
of 14k Pa (105 mmHg) or less related to age. 


No significant effects for age were found r=0-15 (P>0-5). All data taken at 1 
hour atter electrode placement. 
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Fig. 1 Scattergram showing relation between transcutaneous and arterial gases at one hour after electrode placement in 


23 children age 4 months to 14 years. 


All children required respiratory support but none were in clinical shock. All measurements at electrode temperature of 45 degrees C. 


TcPo)= Pao? *0-95+0-04 kPa (0-31 mmHg) r=0-94 (over range 6-14 kPa). 
TePco2= Paco 1-69—0-59 kPa (4-46 mmHg) r=0-91 (over whole range). 


Note the curvelinear relation of the oxygen data and deviation from the line of identity above 14 kPa (10S mmHg) arterial. 
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Fig.3 Mean and standard deviations of TcPo,/Pao, and 
TcPcox Paco over 4 hours. 


Data were restricted to the values of Paor 14 kPa (105 mmHg) or less (n=15) 
in order to avoid spurious changes in the ratio TcPoyPaoz."! and for the same 
reason TcPco7/Paco, data were confined to sequential values of Paco, which 
changed by less than 0-66 kPa (5 mmHg) (n=18). Results for hours 1 and 2 
were significantly different on paired ¢ testing to those at hours 3 and 4 
(P<0-05). 
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Fig.4 The same TcPoy Pao, data as in Fig. 1 fitted with a 
logarithmic curve (TcPo, transformed to log 10). 


Discussion - 


We chose 45°C for our study because we felt this 
would give the greatest degree of skin arterialisation 
and provide useful reference data-for comparisons at 
lower electrode temperatures. The high proportion 
of children with burns (approximately 20%) sug- 
gests that 45°C would be unsuitable for routine 
monitoring. 


The close relation between transcutaneous and 
arterial oxygen, up to 14 kPa (105 mmHg) arterial, 
with an increasing underestimation of Pao, by TcPo2 
above that value is in agreement with previous 
studies.*° As these data diverged from the line of 
identity, we fitted a logarithmic curve to our results, 
an approach that described all data with reasonable 
accuracy (Fig. 4). This suggests a role for linearising 
circuits to estimate Pao, from TcPo, at higher 
arterial tensions. The tight linear correlation between 
TcPco, and Paco, over the range 2-63 to 6-8 kPa 
(19-7 to 51 mmHg) arterial, confirms previous 
studies? © and emphasises the importance of 2 point 
calibration for this technique as the regression line 
does not pass through the origin. Use of a ratio 
standard to ‘correct’ TcPco, would overestimate 
Paco, at high tensions and underestimate Paco, at 
low tensions.! 

Our inability to show any significant effect of age 
on TcPo/Pao, suggests that extrapolation of these 
relations from studies in neonates and in adults into 
the paediatric age range may be appropriate. The 
effects of time on increasing TcPo,/Pao, and de- 
creasing TcPco,/Paco, has several possible explana- 
tions. Local heat may have changed the metabolism 
of the underlying skin, shifted the local Oj dissociation 
curve to the right,!° or a small air leak may have 
developed under the electrodes. 

In children requiring respiratory support who are 
not in shock TcPo, and TcPco, bear constant and 
predictable relations to simultaneously measured 
arterial gas tensions, and are able to predict arterial 
values within clinically acceptable tolerances. Fur- 
ther work needs to be undertaken to define the 
limitations imposed by circulatory failure and 
whether similar accuracy can be obtained at lower 
electrode temperatures. 
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One hundred years ago 


Insurance and child mortality 


The Lancet, 24 January 1885: 167 


A remarkable statement was lately made by Dr. Ritchie of Leek. respecting the rise in infant mortality since the practice 
of insuring the lives of children in their first year was introduced there. As at first reported, the mortality prior to this 
period was 15 per 1000, and rose during it to 170. Further evidence has shown that there is a clerical error in these figures, 
and that the excess in the death-rate consists in the difference between 156 and 186 per 1000. This materially alters the 
aspect of the case. Still, the excess, though not absolutely so great, is decided, and, inasmuch as it is constant. calls for 
explanation. How much of it is due to so-called natural causes, such as prevalent disease, to accidents, to local changes 
affecting public health during the period of operation of the insurance system, and how much, if any, is to be laid directly 
at the door of the latter? Of course it is impossible for us or anyone to give a ready answer to this question. What is 
required is a prolonged investigation which will aim at ascertaining the various possible causes of illness and death which 
might be held accountable, and the various degrees of their action, during, before, and after the time in question. We 
must probably allow, however, that some such comparison has been drawn before a statement so pointed as Dr. Ritchie's 
has been publicly made. A medical officer of health is in the best position for knowing the results of all conditions 
ordinarily affecting health and illness in his district. The institution of a further inquiry is, however, very desirable for 
many reasons. Without wishing to blacken the reputation of human nature, we cannot but admit that there is ample 
evidence to show that infant life is less respected than it ought to be. It is a life which is only too easily taken, the means by 
which this may be criminally accomplished are many, their discovery at times is very difficult, and conviction for crimes of 
this nature is in many cases impossible. Neglect alone will take this life, errors of judgment in management can be turned 
into errors of purpose for its extinction. Thus, bread and biscuit have killed many children. They are among the “farm” 
foods of infancy. It would certainly be most unfair to conclude that the poor are naturally less affectionate towards their 
children than the wealthy. It is equally beyond question that unnatural parents are found, and not seldom in that class, as 
in all others. Moreover, poverty with its associations brings temptations and longings which well-conditioned people can 
hardly estimate. Then we must remember the many children born, one may say, without father or mother in the full 
sense—the illegitimate class. Charity, public or parental, is not always careful to preserve these amongst us. They become 
the charge of underpaid nurses, and are too often brought up anyhow. Their living is rather permitted than desired. With 
these facts before us, the placing of a premium of several pounds on the life of an infant is clearly a measure which, 
however desirable in suitable cases, requires at least a shrewd supervision in its working in order that it may not become 
an incentive to crime in the ill-disposed. 
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Underestimation of arterial oxygen tension . by 
transcutaneous electrode with increasing age 


in infants 


P A HAMILTON, M D WHITEHEAD, AND E O R REYNOLDS 
Department of Paediatrics, University College London School of Medicine, London 


SUMMARY ‘To investigate the effect of increasing gestational and postnatal age on the relation 
between transcutaneous oxygen tension (tcPO,) and arterial oxygen tension (PaO2) 160 
simultaneous measurements of tcPO, and PaO, tensions were made on 42 infants born at 24-41 
weeks’ gestation and aged 0-32 weeks from birth. Irrespective of gestational age a progressive fall 
in the tcPO,:PaQ, ratio with increasing postnatal age was found. At all: postnatal ages 
tcPO,:PaO, tended to be lower in the more mature infants. 


Transcutaneous oxygen (tcPOQ,) electrodes have 
been shown to estimate accurately arterial oxygen 
(PaQO,) in infants in the first week of life, provided 
that the infant is not severely ill and that perfusion 
of the skin is adequate.’> Few studies of older 
infants have been performed, but there is some 
evidence to suggest that tcPO, electrodes under- 
estimate PaO? in those with bronchopulmonary 
dysplasia. We investigated whether there were any 
svstematic changes in the relation between tcPO, 
and PaO, with increasing gestational and postnatal 
age. 


Methods 


Infants studied. Simultaneous measurements of 
tcPO, and PaO, were made on 160 occasions on 42 
infants being treated in the Neonatal Unit of 
University College Hospital. The median number of 
observations in each infant was three (range 1-17). 
The infants were born at 24-41 weeks’ gestation, 
weighing 560-4075 g; 16 were girls and 26 were 
boys. The Table gives the principal diagnoses. 
Thirty three infants survived and nine died. 
Ninety two observations were made on infants who 
were breathing spontaneously, eight on infants 
being treated by continuous positive airway press- 
ure, and 60 on those who were mechanically 
ventilated. The median fractional inspired oxygen 
tension (FiO) when observations were made was 
0-35 (range 0-21-1-00, n=151); on nine occasions 


when low-flow oxygen was being administered - 


through nasal catheters FiO, was not known. 


Table Principal diagnoses in the 42 infants (some infants 
had more than one diagnosis) 


Diagnosis 


Hyalme membrane disease 17 
Chromic lung disease 15 
Transient tachypnoca 6 
Recurrent apnoea 

Pneumonia 

Birth asphyxia 

Pulmonary interstitial emphysema 


g 
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Hirschsprung 
Subglottic stenosis 


Total 


3 


Procedure. Whenever possible, observations were 
made on the first day of life and then at weekly 
intervals until the infant was discharged or blood gas 
analysis was no longer clinically. warranted. 
Observations were omitted if the infants were 
extremely ill or hypotensive, the peripheral perfu- 
sion was poor, as judged visually or by a rectal-toe 
temperature difference of 6C or more, or p 
arterial packed cell volume was less than 30%, 
these circumstances may cause underestimation of 
PaO, by tcPO2.? 


Measurement of tcPO,. A Drager Transoxode elec- 


‘ trode (Dragerwerk, Lubeck, W Germany) was used 


for measurement of tcPO . The membrane material, 
25 um thick Teflon, and the electrolyte were 
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supplied by the manufacturer. The electrode was 
heated to 44°C and calibrated with two certified dry 
gas mixtures containing 0% oxygen (with 10% 
carbon dioxide and nitrogen) and 12% oxygen (with 
5% carbon dioxide and nitrogen). An appropriate 
allowance for barometric pressure was made. The 
electrode was attached with an adhesive ring to an 
- area of skin supplied by the artery chosen for 
measurement of PaO». A continuous record of 
tcPO, was displayed on a chart recorder. 


Measurement of PaQ,. Whenever possible, samples 
for measurement of PaO, were taken from catheters 
sited in the umbilical artery (n=19) or in peripheral 
arteries (n=4). When no arterial catheter was 
available, the sample was obtained by direct 
puncture either of the right radial or brachial artery 
(n=109) or of the left brachial or radial artery or a 
posterior tibial artery (n=28). A 25 gauge ‘butter- 
fly’ needle was used, with all. but 5 mm of the 
attached plastic tubing removed. For collection of 
the sample (0-2 ml), two 105 mm long, dry 
heparinised glass capillary tubes joined together by 
5 mm of plastic tubing were used, with one free end 
connected to the needle. When the artery was 
punctured, blood rose freely and rapidly into the 
tubes. The tcPQ, value taken for comparison with 
PaO, was recorded 40 seconds after the midpoint of 
the blood flow to allow for the response time of the 
tcPO, electrode. PaO, was measured at 37°C using 
an Instrumentation Laboratories 1303 blood gas 
-analyser, the accuracy of which had been checked 
with tonometered blood. Observations were dis- 
carded if the infant was more than minimally 
‘disturbed by the sampling procedure or the tcPO, 
record showed any pronounced change. To verify 
that little change occurred the mean difference 
between the recorded tcPO, value and tcPO, value 
10 seconds earlier was documented and found to be 
0-14 (SD 0-17) kPa; the difference 10 seconds later 
was 0-15 (0-18) kPa. Mean (SD) rectal temperature 
eat the time of sampling was 37:0 (0-4)°C. 


Results 


Figure 1 shows the relation between tcPO, and 
PaO, for all the pairs of observations made in the 
study. Data for infants less than. 8 weeks old are 
given in Figure 1 (a) and for those aged 8 weeks or 
_more in Figure 1 (b). The ratio tcPO2:PaO, was 
calculated for each pair of observations, and the 
relation between this ratio and increasing postnatal 
age is shown in.Figure 2. In both Figures 1 and 2 
different symbols are used to indicate data for 
infants born at less than 30 weeks’ gestation or at 
30 weeks and above. Figure 3 shows the relation 
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_ Fig.1 Relation between transcutaneous oxygen tension 


(tcPO,) and arterial oxygen tension (PaO) in 160 
observations: (a) in infants of less than 8 weeks’ postnatal 
age; (b) in infants aged 8 weeks or more. @= Data for 
infants born at less than 30 weeks’ gestation; O=data for 
infants of 30 weeks’ gestation or more. The lines of identity 
are shown, 
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Fig.2 Relation between transcutaneous oxygen 
tension:arterial oxygen tension (tcPO:PaQO,) and postnatal 
age. @= Data for infants born at less than 30 weeks’ 
gestation; O= data for infants of 30 weeks’ gestation.or | 


- more. Data points from the same infant are joined. 
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Fig.3 Relation between transcutaneous oxygen 
tension:arterial oxygen tension (tcPO z:PaQ2) and postnatal 
age in infants of differing gestational ages at birth. 

=24-27 Weeks, O=28-31 weeks, B=32-35 weeks, 
[]=36-39 weeks, A=40-43 weeks. Each infant is 
represented no more than once at each postnatal age (the 
first value obtained), n=1-11 (mean=4). Only mean values 
are shown; the scatter of results was large (see text). 


between tcPO,:PaQO, ratio and increasing postnatal 
age in infants grouped according to gestational age 
at birth. 


Discussion 


Inspection of Figure 1 (a) shows that the data points 
are clustered around the line of identity, and 
therefore that in infants less than 8 weeks old 
measurement of tcPO2 generally gave a good 
estimate of PaO}, irrespective of what gestation the 
baby had been born at. This is confirmed in Figure 2, 
which shows that the tcPO2:PaO, ratio was usually 
close to 1-0 during the first eight weeks, but it can 
also be seen that the tcPO,:PaQ, ratio fell pro- 
gressively with increasing postnatal age, leading to 
an underestimate of PaO, by tcPO , that is also 
apparent in Figure 1 (b). If all the data for infants 
aged 8 weeks and above are taken together, the 
mean value for tcPO,:PaO, is 0-83 (SD 0-15) 
(n=72), significantly lower than the mean value for 
infants aged less than 8 weeks of 1-11 (G-11) (n=88, 
p<0-001). In infants who were more than 3 months 
old, tcPO, was almost always below 1-0 and often as 
low as 0-75 (Figure 2). Clearly, a fall in the tcPO2: 
PaQ, ratio occurred with increasing postnatal age to 
a level where PaO, was substantially under- 
estimated. How much of this effect was due to 


differences in the skin associated with the different 
gestational ages of the infants-at birth is difficult to 
assess. The data in Figures 1 (b) and 2 suggest that 
tcPO,:PaQO, was lower in infants born at 30 weeks 
or above than in less mature infants, and Figure 3 
illustrates the trend towards lower values with 
increasing gestational age: however, no significant 
effect of gestational age at ‘birth could be shown 
from these data. 

The reasons for the fall in tcPO,:PaQ, with 
increasing postnatal age are not clear and are 
probably multifactorial. That the effect was not 
merely due to increasing maturation of the skin 
was shown by relating tcPO,:PaQ, to gestational 
age plus postnatal age: a much less clear relation 
emerged than with postnatal age alone (data 
not shown). Changes in the texture and thick- 
ness of the skin and in the capillary bed occur 
with increasing postnatal age, and permeability to 
oxygen decreases.” All these factors could affect 
tcPO,:PaO,. A further possibility is that the fall in 
tcPO,:PaO, may sometimes have been related to 
the presence of chronic lung disease.* We could not, 
however, show such an effect, as six infants more 
than 8 weeks old had only minor pulmonary 
problems, yet their data were similar to those for the 
13 infants whose lungs were more severely com- 
promised. 

Our evidence that tcPO, underestimates PaO, 
progressively with increasing postnatal age has 
several implications. Firstly, infants may be nursed 
in an unnecessarily high ambient oxygen concentra- 
tion. As the underestimate of PaO, by tcPO, only 
became pronounced in infants more than 3 months 
old, we doubt if the eyes of preterm infants would 
thereby be put at increased risk of retrolental 
fibroplasia, though this remains a remote possibility 
in the least mature infants. It is probable, though, 
that treatment with oxygen could be continued for 
longer than necessary, thus needlessly prolonging 
stay in hospital. This conclusion re-emphasises 
the importance of checking tcPO, values against 
PaO, measured in carefully taken arterial samples. 
Our data also imply that the results of studies of 
older infants, where tcPO, is regarded as giving an 
accurate estimate of PaO., should be viewed with 
caution. 


We thank Mr D.F Delpy, Mr C Hemsley, and the staff of the 
Neonatal Unit for their help. This study was supported by the 
Medical Research Council. 
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Development of visual evoked potentials in neonates 
A study using light emitting diode goggles 


K C CHIN, M J TAYLOR, R MENZIES, AND H WHYTE 


Division of Perinatology and Neurology, Hospital for Sick Children, Toronto, Canada 


SUMMARY We used a signal averager with light emitting diode goggles as the photostimulator to 
study the development of the visual evoked potentials in 40 normal neonates of between 23 and 
42 weeks’ gestation. All except two infants of less than 24 weeks’ gestation had replicable visual 
evoked potentials. A negative peak of latency (mean (SD), 308 (21) msec) was present in all 
infants, but the development of the primary positive peak depended on maturity. Only infants of 
37 weeks or more had a consistent positive peak of latency (mean (SD), 220 (22) msec). The 
practical simplicity and reliability of this technique has distinct advantages over previous 
conventional recording systems. Neonatal visual evoked potentials are shown to change with 


maturity. 


Visual evoked potentials to light flashes recorded 
from surface scalp electrodes have been shown to 
reflect cerebral cortical activity and brain matu- 
ration in preterm and term infants.’* Previous 
studies have been conducted using either conven- 
tional electroencephalographic or averaging record- 
ing techniques, with stroboscopic light stimulation. 
Although this method has gained wide application 
and has proved a useful diagnostic tool in adult and 
paediatric neurology. it has not been used much in 
neonatal units. This could be due to the cumber- 
some equipment, long recording time (up to five 
hours), and the variability of neonatal visual evoked 
potentials shown in earlier studies. Since the de- 
velopment of more compact, technically superior 
evoked potential recording systems, however, very 
few replications of these early studies have been 
undertaken. 

The use of light emitting diodes as the light 
stimulus has further simplified the technique, and it 
has been shown that reproducible visual evoked 
potentials can be elicited using these.” > Only one 
study, however, has reported this method in new- 
born infants.’ 

The purpose of the present study was: (a) to 
assess the feasibility and practicality of using light 
emitting diode goggles and newer technology to 
record visual evoked potentials in a neonatal unit; 
(b) to determine if the visual evoked potentials 
could be recorded reliably in this population; and (c) 


to study the development of visual evoked potentials 
in relation to gestational age. 


Patients and methods 


The study was conducted in the Neonatal Intensive 
Care Unit of this hospital and in the postnatal wards 
at Mount Sinai Hospital, Toronto. This project was 
approved by the hospitals’ ethical committees, and 
written parental consent was obtained. 

Forty neurologically normal neonates of between 
23 and 42 weeks’ gestation (mean (SD), 34-5 (5-3) 
weeks) were studied within two weeks of birth. One 
preterm infant was retested after three weeks. 
Gestational age was assessed by maternal menstrual 
history or Dubowitz score.’ Twenty three infants 
were preterm, with eight of less than 31 weeks’ 
gestation, and 17 were term. All had Apgar scores 
of 5 or more at five minutes. All infants with 
birthweights less than 1500 g had normal cranial 
ultrasound scans. 

The recordings were performed with the infant 
still in the incubator. Grass gold cup electrodes were 
placed at the inion (O,), referenced to mid-forehead 
(F,). A Nicolet CA 1000 clinical signal averager was 
used. A bandpass of 1-30 Hz and a gain of 10 or 
20 k were used. Both a 0-9 per second and 0-5 per 
second stimulus rate were used, and the sweep was 
1000 msec. The stimulus was a red flash delivered by 
the NIC-105 light emitting diode goggles. They were 


1166 


Development of visual evoked potentials in neonates 


held in front of the infant’s eyes, against the 
forehead and cheeks, in such a way that little or no 
extraneous light was admitted during the testing. 
Two or more averages of 64 trials were recorded to 
ensure replicability of waveform. Trials with exces- 
sive artefact were automatically rejected. Each 
recording session took no longer than one hour, 
most requiring less than 30 minutes. Infants were 
usually tested after a feed, and no infants were 
sedated. Sleep state was not recorded as others have 
reported that this does not influence visual evoked 
potential recordings.~ * 


Results 


Waveform morphology and maturational changes. 
(Figure). Replicable waveforms were obtained from 
all except two infants of less than 24 weeks’ 
gestation. The most consistent finding was a large 
negative peak (N) which was present in all infants 
from 24 weeks’ gestation onwards. An early positive 
peak (P>) could be detected in some infants between 
32 and 36 weeks’ gestation. A consistent biphasic 


(S}9aM ) UOID}JsaD 


e 
5V 
0 500 1000 
Time (ms) 
Figure Visual evoked potential waveforms elicited at 


different gestational ages. 
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positive-negative waveform was found, however, in 
all infants of 37 weeks’ gestation or more. In the 
term infants, two morphologies were commonly 
seen; nine had a typical prominent P, followed by 
N>, as found in older children and adults, eight had a 
double positive peak, followed by the same late N>. 


Peak latency and amplitude. The large N, seen in all 
infants over 24 weeks’ gestation showed little 
variation in latency with gestational age, the latency 
being mean (SD), 308 (21) msec. An easily dis- 
tinguishable P, was seen in all term infants and some 
infants between 32 and 36 weeks’ gestation. The 
latency of this peak was mean (SD), 220 (22) msec. 
There was no significant difference in the peak 
latencies when either stimulus rate was used. The 
amplitude, however, was larger and better defined 
when a rate of 0-5 per second was used. 


Discussion 


This study shows that visual evoked potentials 
elicited by light emitting diode goggles can be 
reliably recorded in newborn infants as young as 24 
weeks’ gestation while still in an incubator in a 
neonatal unit. The equipment used was compact and 
portable, and the technique simple, causing minimal 
disturbance to the infants or interference with the 
duties of the nursing staff. 

The morphology of the waveform changed with 
gestational age. In the two infants tested at 23 
weeks’ gestation, no clearly identifiable waveforms 
were present. Between 24 and 31 weeks’ gestation, 
only the late N, was present. Between 32 and 36 
weeks, there was greater variability in waveform 
morphology; although a N, was always present, an 
initial Pə was inconsistently recorded. After 36 
weeks, however, all infants showed at least one P, 
followed by the N». These findings are consistent 
with previous reports that used superimposed, 
conventional electroencephalographic tracings or 
averaging techniques with a stroboscopic light 
source,' * + and with light emitting diode photo- 
stimulators.’ Unlike the study by Mushin et al,’ our 
study included 11 infants of less than 32 weeks’ 
gestation, and hence we were able to define more 
clearly the development of the visual evoked 
potentials from 23 weeks onwards. Nevertheless, we 
are able to confirm their impression that infants 
below 32 weeks’ gestational age have only a single 
broad N3. 

The latency of the first P> varies from previous 
studies, probably due to differences in recording 
techniques, underlying the importance of estab- 
lishing one’s own normative data. Hrbek and 
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Mares! found a latency of mean (SD), 187 (23) msec 
in mature infants, and Ellingson noted a mean peak 
latency of 190 msec—both used superimposed elec- 
troencephalographic tracings for wave identifica- 
tion. Our results, which show the latency of P» at 
mean (SD), 220 (22) msec and N; at mean (SD), 308 
(21) msec, are almost identical to those of Mushin et 
al’ who also used light emitting diodes as the 
photostimulators: their light flashes were delivered 8 
cm from the infant’s eyes, however, in contrast with 
ours which were from light emitted diode goggles 
held over the eyes. 

The relation of the development of visual evoked 
potentials to the neuronal maturation of the neo- 
natal visual cortex is still unclear. Only one small 
study (seven infants aged between 25 and 33 weeks’ 
gestation) has attempted to show such a 
correlation.'” Takashima et al have recently re- 
ported detailed morphology of the visual cortices of 
39 ‘neurologically normal’ infants from 14 weeks’ 
gestation to 6 months.'' They showed that in 
preterm infants of less than 32 weeks’ gestation, 
pyramidal cells consisting of many basilar dendrites 
are present. By 35 weeks, however, there are vast 
changes, with the pyramidal cells showing numerous 
apical and basilar dendritic branches. It is tempting 
to suggest that the consistency of the N- parallels the 
development of the basilar dendrites which undergo 
little further maturation to term; while the emer- 
gence of the P, from 32 weeks onwards may be a 
reflection of the development of the apical dendrites 
over the last trimester. 

Despite well established use of visual evoked 
potentials in adult and paediatric neurology, this 
technique has not attracted much attention in 
neonatal practice. A major hindrance was the 
complexity and size of older recording equipment. 
The present study shows that using light emitting 
diode goggles and currently available signal aver- 
agers, replicable visual evoked potentials can be 
readily recorded in preterm and term infants. This 
should encourage further studies in high risk new- 


born infants in intensive care units, and the use of 
this technique in neonatal follow up studies.'- 


We thank Dr Max Perlman tor his enthusiastic support throughout 
this study, and Dr P M Fitzhardinge at Mt Sinai Hospital tor her 
help and permission to study patients under her care. Nicolet 
Biomedical Instruments provided the equipment for part of this 
study. 
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Chlamydial pneumonia in the low birthweight 


neonate 


A A ATTENBURROW AND C M BARKER 


Special Care Baby Unit, Derby City Hospital and Department of Virology, Derbyshire Royal Infirmary 


SUMMARY Five low birthweight neonates who developed a severe pneumonia are described. 
Chlamydia trachomatis was isolated from the respiratory tract of all infants. They had protracted 
respiratory problems despite eradication of the organism by chemotherapy. 


Chlamydial pneumonia was first described in 1975. ! 
It is characterised by the onset of a chronic, afebrile 
pneumonia at 2 to 8 weeks of age, not necessarily 
preceded by conjunctivitis, and is associated with a 
peripheral eosinophilia; raised immunoglobulins M, 
G, and A; and raised titres to Chlamydia trachomatis. 
Bilateral, symmetrical, interstitial infiltrates and 
hyperinflation are visible on chest radiographs.” 
Although maternal genital chlamydial infection 
predisposes to preterm delivery,” severe pneumonia 
in a very low birthweight infant has only recently 
been described, on that occasion with fatal 
outcome.” We have now investigated a total of five 
patients. 


Materials and methods 


C trachomatis was isolated by culture. The following 
method is used at Derbyshire Royal Infirmary (for 
cases 1, 3, 4, and 5). The growth medium is Eagles 
minimum essential medium, containing 10% fetal 
calf serum; 4 ml, 4-4% sodium bicarbonate solution, 
and antibiotics (streptomycin 100 ug/ml, vanco- 
mycin 100 ug/ml, amphotericin 5 ug/ml). The cells 
(HEP 2 or McCoy, or both) are seeded at 175 000 
cells/ml onto 12 mm diameter coverslips in screw 
capped plastic tubes. These are incubated at 37°C 
until the cells are confluent (approximately six to 
12 hours). About 0-5 ml of the specimen is 
inoculated per tube, and centrifuged at 5000 g for 
one hour at 35°C. These tubes are incubated at 37°C 
for two hours before being media-changed to growth 
medium (as above) containing 530 mg glucose and 
100 ug cycloheximide. Further incubation for 60 
hours at 37°C occurs before fixation in methyl 
alcohol and staining with 10% Giemsa. 

Chlamydial serology was performed at the Insti- 


tute of Ophthalmology, London, by microimmuno- 
fluorescence. 


Case 1. A boy was born at 26 weeks’ gestation by 
spontaneous vaginal delivery to an 18 year old 
unmarried mother. His birthweight was 830 g. He 
was in good condition at birth, but from 10 hours of 
age he required intermittent positive pressure ven- 
tilation for recurrent apnoea, and intravenous peni- 
cillin and gentamicin were given after an infection 
screen. Mild idiopathic respiratory distress syn- 
drome was diagnosed from the first chest radio- 
graph, but on the second day there was a rather 
more floccular pattern in both lung fields. Bacterial 
cultures were persistently negative, but C trachoma- 
tis was isolated from tracheal secretion obtained on 
day 11. Chlamydial serology of paired sera on days 
11 and 18 was negative. Viral culture and serology 
were not performed. Despite treatment with 
erythromycin (80 mg/kg per day), lung function 
continued to deteriorate. From day 21, sulphadimi- 
dine was started (160 mg/kg per day), and finally 
from day 38 intramuscular oxytetracycline (7-5 
mg/kg per day) was given. This produced a tempor- 
ary improvement in radiological appearance and a 
reduction in oxygen requirements. He continued to 
deteriorate, despite negative bacterial and chlamy- 
dial cultures, with increasing ventilatory require- 
ments and opacification on chest radiograph, and 
died at the age of 42 days. Permission to conduct a 
necropsy was refused. C trachomatis was not 
isolated from the mother’s endocervical swab taken 
14 days after delivery. 


Case 2. A girl was born at 32 weeks’ gestation to a 31 
year old mother (para 6) who had received no 
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antenatal care. She was delivered by caesarean 
section. Her birthweight was 1560 g. She was in 
good condition at birth but soon developed respira- 
tory distress requiring ventilation. After an infection 
screen, she was started on intravenous penicillin 
and gentamicin. Her initial chest radiograph con- 
firmed severe idiopathic respiratory distress 
syndrome, and during the next two days she 
developed bilateral pneumothoraces which were 
successfully drained. There was severe pulmonary 
interstitial emphysema. 

Ventilation was stopped after eight days. She 
remained tachypnoeic, requiring oxygen treatment, 
and there were bilateral crepitations on auscultation 
of her chest. Antibiotic treatment was stopped after 
10 days. Chest radiographs showed ill defined 
opacification in the upper and lower zones. Bacte- 
rial cultures were persistently negative. On day 20, 
endotracheal secretions obtained under direct vision 
yielded an isolate of C trachomatis. She was treated 
with intravenous erythromycin (50 mg/kg per day) 
and with co-trimoxazole (125 mg/kg per day, ex- 
pressed as a dosage of sulphamethoxazole). She had 
a total of 22 days erythromycin and 10 days 
co-trimoxazole treatment, with no improvement, 
although chlamydia was no longer detectable by 
culture of respiratory tract secretions. Chlamydial 
titres were not done. She required oxygen treatment 
until the 75th day of life. Repeated chest radio- 
graphs showed changes compatible with broncho- 
pulmonary dysplasia. She was discharged home age 
81 days having grown well. 

Chlamydial cultures of the mother’s endocervical 
swab were negative three weeks post partum. 


Case 3. A girl, the first of twins conceived after 
artificial insemination by donor, was born at 25 
weeks’ gestation by spontaneous breech delivery to 
a 38 year old primiparous mother. The membranes 
had been ruptured for 12 to 13 days. Her mother 
had had a vaginal discharge throughout most of the 
pregnancy, and was being treated with amoxycillin 
and metronidazole. The liquor was purulent. The 
infant’s birthweight was 750 g. She was asphyxiated 
at birth and required resuscitation with oxygen via 
bag and mask. Ventilation was instituted shortly 
after delivery while she was being transferred from 
another unit, and was continued because of worsen- 
ing respiratory distress. The initial chest radiograph 
was clear. She was given intravenous penicillin and 
gentamicin, because of the foul liquor and appreci- 
able neutrophilia (25-6 107/l). Bacterial cultures. 
however, were negative. 

A chest radiograph at age 8 days showed diffuse 
right sided consolidation. C trachomatis was cul- 
tured from tracheal secretions. While these results 


were awaited, she was treated with intravenous 
cefotaxime, but this was changed to intravenous 
erythromycin at a dosage of 65 mg/kg per day on day 
11. As she did not improve, co-trimoxazole was 
added on day 13 at a dose of 80 mg _ sulpha- 
methoxazole/kg per day. After 10 days intravenous 
oxytetracycline (8 mg/kg per day) was substituted as 
deterioration continued. She was given a total of 24 
days erythromycin, 34 days co-trimoxazole, and 12 
days oxytetracycline treatment. Chlamydial cultures 
of tracheal secretions became negative. Chlamydial 
serology was negative at 2 and 7 weeks and 6 months 
of age. Serology for cytomegalovirus, herpes viruses 
types 1 and 2, and Pneumocystis carinii were 
negative. Ipratropium bromide was instilled via the 
endotracheal tube in an attempt to reduce secretions. 
At this stage her ventilatory requirements began to 
fall and ventilation was stopped on day 45. She 
continues to do well, and has no residual changes on 
chest radiographs. 

Chlamydial culture of the donor semen and the 
maternal endocervical swab (approximately two 
weeks post partum) were negative. 


Case 4. A boy, the second twin of the patient in case 
3, was born by spontaneous breech delivery. He was 
in his own unruptured amniotic sac. His birthweight 
was 800 g and he was in good condition at birth. He 
was electively intubated and ventilated for transfer 
between units, and was extubated at 21 hours of age. 
In view of the purulent liquor in his sister’s amniotic 
sac, he was treated with intravenous penicillin and 
gentamicin. From age 3 days he suffered from 
recurrent episodes of bradycardia, and was treated 
with intravenous aminophylline. Antibiotic treat- 
ment was stopped as bacterial cultures were nega- 
tive. 

On day 11, he deteriorated. He had a raised 
neutrophil count of 27-5X10°/l. After an infection 
screen was performed, he was started on in- 
travenous erythromycin (65 mg/kg per day) and 
ampicillin. The ampicillin was stopped after three 
days. From day 14, he needed ventilation because of 
increasingly severe episodes of bradycardia. On day 
22, despite continuing erythromycin treatment, both 
C trachomatis and Escherichia coli were grown from 
tracheal secretions. Co-trimoxazole, at a dosage of 
80 mg sulphamethoxazole/kg per day was added 
intravenously, and oxytetracycline 8 mg/kg per day 
was substituted for erythromycin. The chest radio- 
graph showed persisting changes in the right lower 
zone. Chlamydial cultures became negative. 
Chlamydial serology at two weeks was negative, by 
seven weeks there was an IgG titre of 1 in 16 to 
serovars A to C, and by six months there was both 
an IgG and IgM response of 1 in 16 to these serovars. 


Chlamydial pneumonia in the low birthweight neonate 


Serology for cytomegalovirus, herpes viruses type | 
and 2, and pneumocystis were negative. 

Ipratropium bromide was instilled via the endo- 
tracheal tube in an attempt to reduce his profuse 
secretions. From day 34, his ventilatory require- 
ments decreased. His antibiotics were stopped after 
a total of 12 days’ treatment with tetracycline and 15 
days’ with co-trimoxazole. He was successfully 
extubated on day 48. His chest radiograph film was 
clear and oxygen treatment was stopped on day 50. 

Nine days later, he had increasing bradycardia 
and stridor, with consolidation along the right heart 
border of the chest radiograph. He required a 
further seven days’ ventilation and was given intra- 
venous penicillin and gentamicin during that time. 
Both bacterial and chlamydial cultures were 
negative. 

He has persistent upper airways obstruction which 
has necessitated a tracheostomy. His chest radio- 
graph is again clear. 


Case 5. A boy, the first child of an unmarried, 19 
year old black mother, was born at 31 weeks’ 
gestation by caesarean section. His birthweight was 
1240 g. His mother had been noted to have a 
cervical erosion at 29 weeks’ gestation, and a high 
vaginal swab at that time had cultured Gardnerella. 
She had been treated with oral metronidazole. 
There was no prolonged rupture of membranes. 
C trachomatis was isolated from eyes, throat, and 
nasopharynx at birth. This organism was also cultured 
from the maternal endocervical swab. 

He required ventilation from the age of 3 hours 
because of increasing respiratory distress. Initial 
radiographic appearances were those of hyaline 
membrane disease. Penicillin and gentamicin were 
begun shortly after birth. Erythromycin (80 mg/kg 
per day) was begun on day 4 once the initial cultures 
were available, along with flucloxacillin as Staphylo- 
coccus epidermidis was grown on blood culture. 
On day 5, there were still positive cultures of 
C trachomatis from eyes, throat, and tracheal 
secretions. Ventilation was stopped after five days, 
but he remained dependent on oxygen until day 49. 
On day 11, because of continuing respiratory 
distress and right sided consolidation on chest 
radiograph, co-trimoxazole was begun at a dosage of 
80 mg sulphamethoxazole/kg per 24 hours, and was 
continued until day 55, the dose being halved on day 
48. Bacterial cultures from the respiratory tract were 
persistently negative and chlamydial cultures were 
negative from day 12. 

His clinical course was complicated by a symp- 
tomatic persistent ductus arteriosus, which was 
treated with fluid restriction, regular frusemide, and 
a course of intravenous indomethacin. 
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Chlamydial titres were negative at 6 weeks but at 
11 weeks there were IgG titres of 1 in 16 to serotypes 
A to C and D to K. There was no rise in IgM. 
Serology for cytomegalovirus and pneumocystis 
were negative but there was an IgG titre of 1 in 16 at 
weeks 6 and 11 to herpes virus type I. 


Discussion 


These neonates all developed a pneumonia associ- 
ated with isolation of C trachomatis from their 
tracheal secretions. In two of them, we have 
documented a low and late rise in antibody titres, 
rather reminiscent of that described in the immuno- 
compromised adult.° If this is indeed a chlamydial 
pneumonia, it seems to have somewhat different 
characteristics in the low birthweight neonate com- 
pared with the larger infant. It is a more severe 
illness, requiring prolonged ventilation, and lasting 
up to 42 days. The age of onset is slightly earlier. 
The radiographic changes are variable and not 
always symmetrical. The blood picture showed a 
neutrophilia in two cases rather than an eosino- 
philia. 

Previously recommended treatment has been a 14 
to 21 day course of either erythromycin or a 
sulphonamide, clinical improvement occurring at a 
median of four days after treatment.” These patients 
did not improve on either erythromycin or sulpho- 
namides, and in fact one (case 4) developed chlamy- 
dial pneumonia while being treated with erythromy- 
cin. In three patients, treatment with intravenous 
oxytetracycline, which is often used in adult chlamy- 
dial infection but is not recommended in childhood 
as it causes discoloration of the teeth and enamel 
hypoplasia,’ was felt to be justified. This seemed to 
be related to a clinical improvement in all three 
patients, albeit only temporarily in one. 

Two patients developed bronchopulmonary dys- 
plasia. Radkowski and co-authors have discussed 
the radiological similarities, and have tried to link 
the two conditions. These two patients had higher 
ventilation requirements than the others, however, 
one due to severe idiopathic respiratory distress 
syndrome and the other related to the severe 
pneumonitis. It is possible that this predisposed 
to the bronchopulmonary dysplasia rather than 
chlamydial infection. 

It is difficult to draw conclusions and recom- 
mendations from only five cases. Any neonate, 
however, who has protracted respiratory problems, 
with radiographic changes suggestive of infection, 
and negative bacterial cultures should have tracheal 
secretions obtained for chlamydial culture. If posi- 
tive, an initial course of two weeks’ erythromycin 
and a sulphonamide should be considered. If no 
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improvement occurs and the infant still requires 
ventilation then a further two weeks of oxytetracy- 
cline treatment may be justifiable. 


We thank Dr K L Dodd for permission to discuss four of his 
patients and for advice and support and Dr D Bullock for help, We 
also thank Dr I. Alroomi for allowmg us to include one of her 
patients in this study (case 2). 
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SUMMARY Progress in health promotion and preventive programme planning is limited by a lack 
of data on the development of current activities. A cross sectional survey of hospitals, community 
health centres, and other health agencies in New South Wales was therefore undertaken to 
determine the nature and extent of health promotion programmes being conducted in the period 
July to December 1983. A subsample of 1198 preventive programmes in child and family health 
was identified, making up 26% of all programmes operating in this period. 

Results indicate that three major types of programme are being conducted in child health. 
These are in the areas of (1) parent education and support, (2) school health education, including 
drug and alcohol education and personal development, and (3) child safety and first aid. 
Although the nature of these programmes generally corresponds with current thinking on what 
priorities in health promotion should be, results also indicate that evaluation of these 
programmes is limited. Most programmes assess only what participants think of the programme 
rather than assessing changes in knowledge, attitude, behaviour, or health status. Improvements 
in evaluation practice are required if preventive intervention programmes are to undertake 
seriously the task of altering the pattern of diseases and problems in childhood and adolescence. 


The health professions are beginning to respond to 
the call to orientate their practice towards preven- 
tion rather than simply treatment or rehabilitation. 
In doing so, a range of different disciplines, view- 
points, and initiatives is gradually building up the 
science of health promotion and preventive medi- 


cine. Although there have been a number of 


important achievements through health promotion 
and education programmes in the past decade,'“ a 
vast amount of activity in health promotion is not 
reported. This makes it difficult to assess the quality 
of routine health promotion practice. It also ham- 
pers the development of appropriate evaluation 
procedures to be directed at those programmes 
where effectiveness has not yet been satisfactorily 
determined. 

This paper reports a study that was carried out to 
determine the range and nature of health promotion 
activities in child and family health in New South 
Wales. It was impossible for the survey to identify 
all programmes being undertaken by public or 
private practitioners across a range of disciplines, 
and the decision was therefore made to limit the 
survey to those being conducted by health profes- 
sionals in major agencies where programmes are 
substantially dependent on public funds. In this way, 
this first major review of health promotion pro- 


grammes in New South Wales is limited to those 
areas where demands for public accountability 
should be highest. 


Methods 


The study was undertaken as part of a survey of a 
wide group of health promotion activities in New 
South Wales. Six sample groups were selected to be 
surveyed. These were: (1) persons receiving grants 
from the New South Wales or Federal Department 
of Health to conduct health promotion programmes, 
including a 20% random sample of programmes 
from the Hospital Health Promotion Grant Scheme 
within the New South Wales Department of Health; 
(2) health education officers employed by the New 
South Wales Department of Health; (3) other health 
education officers employed by other agencies, for 
example, the Family Planning Association; (4) all 
teaching hospitals, one major private hospital, and a 
random sample of 20% of other hospitals stratified 
by metropolitan and country regions; (5) a random 
sample of 20% of all community health centres, 
stratified by metropolitan and country regions; and 
(6) all other agencies with a primary concern in 
public health, not included by the other selection 
methods. Agencies or government departments with 
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a primary interest in recreation or education were 
excluded. Those programmes, however, being con- 
ducted in schools by staff from health agencies 
described above were included. This selection 
method identified 196 survey subjects: 

Two questionnaires were devised and mailed to 
subjects. The general health promotion question- 
naire was developed for sample groups 2 to 6 above. 
A procedure for subjects to select five of their 
programmes randomly was provided. A series of 
further questions on each of these programmes was 
the substance of the second questionnaire, the 
programme details questionnaire. This question- 
naire was sent to sample groups 1, 2, and 3. It was 
considered that these groups would reflect the best 
of current practice in health promotion. In addition, 
as filling out questionnaires can be a tedious 
business, it was expected that these subjects would 
be more likely to comply satisfactorily with detailed 
questions. Categories given to describe programmes 
were based on terms in current use within the New 
South Wales Department of Health. All questidn- 
naires were tested and revised after a pilot survey. 

It should. be emphasised that the subjects identi- 
fied were asked to describe programmes that they or 
their agency were involved in during the survey 
period. This means that the programmes described 
cover the work of a range of health professionals— 
such as nurses, doctors, and social workers. Double 
counting of programmes between subject groups 
was eliminated before data analysis. 

Questionnaires were mailed to subjects in Febru- 
ary 1984. Subjects were required to report on 
programmes conducted in the period July to Decem- 
ber 1983. This period was chosen so as to be long 
enough to reflect a diversity of seasonal programmes 
associated with school activities, water safety etc, 
but not so long a period as to make it difficult for 
subjects to retrieve details of their programmes 
accurately. Reminder letters and additional ques- 
tionnaires with stamped return addressed envelopes 
were sent in March 1984. 


Results 


The overall response rate of subjects was 72% 
(range 30 to 100%). In order to extrapolate to all of 
New South Wales, an estimation procedure was 
devised to take into account the differential 
sampling and response rates among samples. This 
produced the weighted data that will be reported 
here. 

The survey showed that 4654 health promotion 
programmes were conducted in New South Wales in 
the survey period. Of these, 1198 or 26% could be 
classified as being primarily concerned with the 


health of children, adolescents, and their families. 
The analysis-of this sample of - programmes is 
reported in this paper. Note that the data 1s derived 
from two questionnaires, the general health promo- 
tion questionnaire for which the number of pro- 
grammes of interest identified was 1198 and the 
programme details questionnaire, which reports on 
a smaller subsample of programmes (n=289). This 
accounts for the different sample sizes reported in 
the Tables. Also note that because a programme can 
have more than one goal or more than one target 
age group percentages do not total 100% unless 
otherwise indicated. 


Target group and programme type. Most pro- 
grammes (47%) are directed towards people aged 21 
to 45 years. The next major target group is older 
adolescents aged 16 to 20 years. Thirty nine per cent 
of programmes are directed at this group. Thirty 
seven per cent of programmes are directed at 
younger adolescents aged 11 to 15 years. 

Table 1 gives an indication of the range of 
programmes being conducted and the six major 
programme types. The largest proportion of pro- 
grammes are directed at parents. Schpol based 
programmes include teacher education programmes 
as well as programmes specifically designed for the 
children themselves. 


Programme goals and strategies. The questionnaire 
asked respondents to distinguish between short and 
long term programme goals. In the immediate term, 
78% of programmes are reported as attempting to 
have an impact on health knowledge. A further 61% 
are intended to change attitudes in the short term. 
Fifty three per cent of programmes are directly 
concerned with changing behaviour in the short 
term. Twenty per cent of programmes are simply 
directed at extending the social support network of 
programme participants. 


Table 1 Programme type* (n=1198) 


Major categories of programmes* ; % 


1 Parent education, parent support 31 
2 School health education 
one eee eee drug and 
tal, hygiene 


alcohol, smoking, den 15 
b) Primary mental and social ‘health emphasis 

cg personal development, social skills, sexuality 13 

3 Child safety and first aid 10 
4 Health displays, film and pamphlet development 9 
5 Antenatal 4 
6 Nutrition 4 
Total 86 


*These six ca ee ee eee ee 
and family health promotion in New South Wales. The remaining 14% are a 


heterogeneous group. 


A 


The long term goals of most programmes reflect 
an emphasis on primary prevention and mental and 
social health. Sixty four per cent of programmes 
Intend to improve psychological and social well 
being. Forty eight per cent are directed at promoting 
‘wellness’. A smaller group, 36%, are directed at 
reducing disease incidence, and 17% attempt to 
reduce mortality.’ 

The strategies being employed to achieve these 
goals are outlined in Table 2. Corresponding to the 
main short term goal of programmes, there is a clear 
emphasis on providing health information. The next 
major thrust of programme strategies provides 
participants with social contact or support. This 
improves people's access to informal networks that 
can provide continuing practical and emotional 
help. 


Evaluation methods. Tables 3 and 4 present the 


Table 2 Strategies of intervention* (n=289) 


% 
e 

Education/information 95 
Social contactsuppornt 52 
Skill development 41 
Community organisation and development 16 
Screening 8 
Dther 8 
None 11 


ees may have more than one strategy of intervention, hence the 
total does not equal 100%. 


Table 3 Method of evaluation (n=289) 





% 
Oral feedback from participants f 26 
Questionnaire before and after programme lt 
Questionnaire at end of programme only 29 
Control group comparison 21 
No evaluation _ & 
No response ¿ 
Tota! 100) 


Table 4 What evaluation assessed (n=267)* 





% 
What clients thought of the programme 44 
Knowledge change 31 
Attitude change 28 
Behaviour/health status change 23 
Other aspects 8 


"This is a further analysis of the subset of programmes that were reported as 
being evaluated in Table 3. 
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evaluation methods presently being used to assess 
programme performance. Evaluation methods are 
fairly crude. Less than a quarter of programmes 
compare the performance of programme partici- 
pants with those of a control group who received no 
intervention. Most evaluation is process orientated, 
that is, it assesses what clients think of the pro- 
gramme rather than its possible subsequent impact 
or outcome. 


Discussion 


This survey is the first of its kind in Australia. The 
response rate, 72%, is fairly high considering that 
the only two other similar surveys elsewhere in the 
world yielded response rates of 23% and 27%. ° 
Analysis showed no major differences between 
respondents and non-respondents in terms of 
whether the health agency was metropolitan or 
country based. The field of activities described by 
the survey can probably be considered to be a fairly 
good indication of the nature and range of health 
promotion programmes in child and family health, 
conducted by health agencies across the state. 

The characteristics of programmes being con- 
ducted in New South Wales generally correspond 
with the nature of interventions being called for 
today in paediatric health promotion. There is a 
major focus on programmes directed at educating 
and supporting individuals in two main life transi- 
tion stages—adolescence and parenting. Appropn- 
ate adaptations in these periods are critical to the 
prevention of a range of important problems. These 
include adolescent pregnancy, teenage substance 
abuse, childhood emotional and learning problems, 
and child abuse. In a recent review, Chamberlin 
highlighted these as priority areas for prevention in 
maternal and child health, pointing out- that pro- 
grammes should focus on new parents and socially 
isolated families.’ Cust also puts forward a model 
of health promotion in paediatrics which emphasises 
the importance of parent education and support.” 

While the focus and style of programmes gener- 
ally corresponds with current thinking, however, 
evaluation practice in health promotion seems to be 
poorly developed. Most evaluation is oriented to- 
wards assessing the process of programme delivery 
rather than assessing the programme’s impact or 
outcome. Less than a quarter of programmes 
have evaluation design that permits a reasonable 
casual inference to be drawn about programme 
performance, ? 

It should be noted, however, that the question- 
naire did not ascertain whether a programme had 
been adequately evaluated previously. A pro- 
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gramme with known effectiveness would only need 
some simple form of monitoring to ensure that it was 
being implemented appropriately. The possibility, 
however, that the poorly evaluated or unevaluated 
programmes in this survey had already proved their 
worth is unlikely. It is more likely that the present 
lack of sophistication in evaluation practice also 
represents a past lack of sophistication. If anything, 
we may be conducting some programmes that are in 
fact already known to be ineffective. Bartlett, for 
example, has extensively reviewed the literature in 
school health education, and noted that, with few 
exceptions, programmes are generally ineffective in 
changing health practices and there is a ‘dearth of 
confirmatory empirical studies’.'* Indeed, some 
programmes have been shown to increase drug use!® 
and teenage motor vehicle accidents and death 
rates 1617 

The possibility that we may in fact be doing a 
disservice to programme participants underlines the 
need for appropriate review and evaluation of 
- programmes. Reasons why health promotion pro- 
gramme evaluation is limited are likely to include 
lack of skills and lack of resources. The design of 
health promotion evaluation is particularly 
difficult.!® Practitioners do not have a strong tradi- 
tion in evaluation to guide them. No health prome- 
tion programme evaluation training course exists in 
Australia even at a Masters degree level. Evaluation 
in health promotion can also be‘expensive. Evalua- 
tion by a randomised controlled trial may take up 
well over half the project budget. Furthermore, 
while health care resources are severely restricted, 
evaluation of preventive programmes may be con- 
sidered by some administrators to be a low priority. 
Some investigation, however, of the context and 
reasons for a relatively low level of sophistication in 
programme evaluation may be required if standards 
are to be raised. It is no use knowing that our health 
promotion programmes presently seem to coincide 
with desired priority areas if we cannot rely on the 
evaluation methods of these programmes to indicate 
whether or not the desired achievements are being 
made. 


This research was funded by a grant from the New South Wales 
Department of Health. The support of Dr A Cripps is gratefully 
acknowledged. 
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SUMMARY 


Neurological symptoms in hypertensive subjects may be a reflection of intracranial 


vascular disease and not just a consequence of hypertension. Two hypertensive children with 
renovascular disease, neurological symptoms, and severe cerebral arterial disease were treated 
by extracranial-intracranial arterial bypass surgery with improvement of symptoms and easier 
control of blood pressure. Where revascularisation surgery is appropriate, this should be 
undertaken before neurological complications arise. 


Renal arterial disease may reflect more widespread 
arterial disease including that in intracranial 
vessels.' This association is not widely recognised, 
but is important as neurological symptoms may 
otherwise be attributed erroneously to the effect of 
the hypertension alone. 

Identification of cerebral abnormalities in these 
patients has implications, not only because of the 
possibility of specific treatment for stenosed areas, 
as in the two children we report, but also because 
lowering their blood pressure may lead to cerebral 
ischaemia, and hence permanent neurological dam- 
age. We report two children with severe hyperten- 
sion secondary to renal arterial disease, both of 
whom had symptoms or signs suggestive of intracra- 
nial involvement. The difficulties experienced in 
management and the importance of timing of 
surgical intervention in the treatment of the cerebral 
arterial abnormalities is stressed. 


Case reports 


Case 1. At the age of 12 months, this boy suffered a 
left myoclonic fit with a left hemiparesis, thought to 
be due to ‘acute hemiplegia of infancy’; it resolved 
slowly. At the age of 18 months he was noted to be 
hypertensive, his blood pressure frequently reaching 
230/170 mmHg. On clinical examination there were 
bilateral carotid bruits but no cutaneous stigmata of 
neurofibromatosis. Investigations showed a raised 
plasma renin activity (more than 40 000 ng A1/l per 
hour), normal renal function, normal urinary vanil- 
mandelic acid excretion, and no raised porphyrins 
values. Renal arteriography showed multiple in- 
trarenal arterial stenoses, and he was treated with 


methyldopa, propranolol, and chlorothiazide. His 
blood pressure, however, remained difficult to 
control at around 150/100 mmHg. At age 7 years 
renal arteriography was repeated, and the findings 
suggested progressive arterial abnormalities in both 
kidneys. Although renal vein renin estimation 
showed lateralisation to the left kidney, the pres- 
ence of extensive disease in both kidneys precluded 
Operative management of his blood pressure. Be- 
cause control of blood pressure remained unsatisfac- 
tory despite the addition of prazosin and minoxidil, 
captopril was begun at age 8 years. His hypertension 
was then better controlled but a few months later he 
woke one morning with severe headache, weakness, 
and pallor. He was unable to speak and his blood 
pressure was 120/100 mmHg. There was gradual 
resolution of his symptoms over approximately 24 
hours. Bilateral carotid angiography showed exten- 
sive intra- and extracranial vascular occlusive dis- 
ease. There was narrowing of both internal carotid 
arteries with bilateral occlusion at the level of the 
cavernous sinuses. A left extracranial-intracranial 
anastomosis was undertaken. His blood pressure 
rose initially after surgery, requiring labetalol infu- 
sion and reintroduction of captopril, but by the sixth 
day control was good and further recovery was 
unremarkable. Five months later he was admitted 
for right sided extracranial-intracranial anastomosis 
and he remained extremely well after the operation. 
Oral hypotensive treatment was reintroduced within 
two hours of completion of surgery. He made an 
uneventful recovery. 

After three years both grafts are pulsatile, he has 
had no further neurological problems, and his rate 
of growth has been normal. His blood pressure is 
maintained at a level appropriate to his age (110/70 
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mmHg) with modest doses of captopril, propran- 
olol, and frusemide. 


Case 2. The second patient presented at 4 years of 
age because her mother noticed a cranial bruit. She 
was found to have sustained hypertension with 
blood pressure 180/120 mmHg and a loud intracra- 
nial bruit. Investigations showed a raised plasma 
renin activity but no abnormalities on renal 
angiography or localisation on selective renal vein 
renin sampling. A computed tomogram of the brain 
was normal, cerebral angiography detected narrow- 
ing at both carotid syphons, the left vertebral artery 
was normal, but the state of the right vertebral 
artery was not known. Her hypertension was diffi- 
cult to control, and she developed a lupus-like 
syndrome with hydralazine and unacceptable hir- 
sutism with minoxidil. At age 8 years, repeat renal 
angiography showed intrarenal arterial abnormali- 
ties and renal vein renin ratios were difficult to 
interpret. Over the next two years her blood 
pressure remained difficult to control and was raised 
despite increasing amounts of antihypertensive 
treatment. She was admitted to hospital at age 10 
years with a sudden onset of dysphasia and dysar- 
thria; her cranial bruit which had been getting 
quieter was no longer audible. Infarction of the left 
frontal lobe and posterior half of the left hemisphere 
was detected on computed tomogram. Carotid 
angiography showed extensive progressive stenoses 
of both internal carotid arteries with secondary 
transdural anastomoses. Intracranial-extracrantial 
anastomosis of the: left temporal artery to the left 
internal carotid artery was carried out, distal to the 
stenotic areas. She remained hypertensive after 
surgery, requiring a continuous infusion of labetalol. 
On the third postoperative day, she became more 
hypertensive and developed increased right sided 
tone and right divergent gaze. A computed tomo- 
gram showed an extensive haematoma in the left 
parietal region with considerable left to right shift: 
this was drained and she then made a good recovery. 
Six months later she was readmitted to hospital 
having suddenly developed loss of vision. Her blood 
pressure was 150/95 mmHg, and clinical examina- 
tion suggested occlusion of the right posterior 
cerebral artery; this was confirmed by computed 
tomogram. In view of the haemorrhage into a recent 
infarction after the first operation, a second bypass 
was delayed for three months, it was then under- 
taken uneventfully. Two years later she still has 
considerable difficulties because of her previous 
cerebrovascular accidents but she has had no new 
problems related to vascular insufficiency. Linear 
growth and pubertal development have been nor- 
mal. The vascular anastomoses are toth pulsatile, 


and her blood pressure is controlled at an age 
appropriate level (120/80 mmHg) on a combination 
of captopril, propranolol, and frusemide. 


Discussion 


Some one to three per cent of all children have 
raised blood pressure. In most the increase is mild, 
and these children probably fall into the category of 
essential hypertension.* Ten per cent of them, 
however, have severe hypertension which is usually 
secondary in nature, occurring most often in 
association with the scarred kidneys of vesico- 
ureteric reflux.? Between 4-5 and 11-5% of hyper- 
tensive children have renal arterial disease, usually 
some form of renal artery stenosis caused by 
fibromuscular dysplasia:* The identification of the 
site and nature of arterial disease may allow treat- 
ment either by surgical bypass using autologous 
saphenous vein grafts or Dacron implants, or more 
recently, by intraluminal balloon angioplasty.” 
In some cases, these procedures may result in 
complete cure and hence obviate the need for 
lifelong antihypertensive treatment. 

Renal arterial disease may be found in association 
with the neuroectodermal syndromes (for example 
neurofibromatosis,® Klippel-Trenauny-Weber,! or 
the Feuerstein- Mimms syndromes’), although the 
exact incidence of this is as yet unknown. In these 
patients, particularly, there may be evidence of 


- widespread arterial disease, and neurological symp- 


toms could erroneously be attributed solely to their 
hypertension. 

In the two patients described, there was evidence 
of neurological impairment; indeed in case 2 this 
was dramatic and progressive. Angiography in both 
showed severe, progressive, occlusive intracerebral 
arterial disease. In case 2, the carotid bruit had 
resolved and pulsation could no longer be detected 
in either carotid artery. 

The technique of extracranial-intracranial arterial 
bypass, first described in 1968 by Donaghty and 
Yasargil,” has been used principally in adults with 
occlusive vascular disease, and requires anastomosis 
of the superficial temporal artery to a cortical 
branch of the middle cerebral artery. As these 
arteries are about 1 to 1:5 mm in diameter, 
microsurgery is necessary. The procedure is associ- 
ated with a low morbidity and mortality in adults, 
and has produced dramatic improvements.” 

The timing of intervention is critical. The patient 
in case 2 had suffered a major cerebrovascular 
accident shortly before her first bypass. At opera- 
tion, vessels were friable and difficult to suture and 
afterwards she bled into her previous cerebral 
infarct, the haematoma requiring surgical evacua- 


tion. This complication was probably accentuated by 
unstable blood pressure after surgery. In the first 
patient, despite the hemiparesis at age 12 months, 
no major intracerebral damage had been suffered 
and there were fewer technical problems. Control of 
blood pressure after surgery should maintain perfu- 
sion through the bypass without provoking cerebral 
haemorrhage. Maintaining the blood pressure as 
close to the value before surgery, ideally at one 
appropriate for the child’s age, is probably safest. 
We found that early reintroduction of oral anti- 
hypertensive drugs (in the same doses as before 
operation) was the easiest way of achieving this. 
Alternatively, intravenous drugs such as labetalol or 
sodium nitroprusside may be used, but must be 
introduced as soon as the blood pressure rises. 

Both patients had their operations two and a half 
years ago. The grafts are pulsatile and neither has 
suffered any further neurological complications. 
The patient in case 2 remains handicapped by her 
earlier episodes of vascular insufficiency and attends 
a special school: possibly earlier intervention might 
have prevented some of her problems. The first 
patient is at a normal school but requires some 
remedial help. 

Management of blood pressure has been much 
easier since the revascularisation procedures in both 
patients. Before surgery control was often poor, 
despite multiple drug regimens. The use of captopril 
before surgery improved control, but in case | 
unmasked his precarious cerebral perfusion. In the 
kidney, hypoperfusion is associated with a rise in 
plasma renin activity and hence a rise in blood 
pressure, retention of sodium increasing circulating 
blood volume in an attempt to restore normal 
perfusion. Although renin and renin-like proteins 
have been isolated from the brain,'' their potential 
role in the regulation of blood pressure is as yet 
unclear, it would seem important, however, that 
blood flow to the brain be maintained at levels 
adequate to ensure cortical perfusion. It seemed in 
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our patients that when cerebral blood flow was 
further impaired blood pressure became even more 
difficult to control. Since revascularisation both 
children have been treated with captopril, propran- 
olol, and frusemide. Their blood pressures have 
been normal, and little manipulation of treatment 
has been needed. 
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SUMMARY Follow up of 40 girls with premature 
thelarche showed that where this disorder occurred 
before age 2 years it usually regressed completely, 
thus representing a transient and isolated phe- 
nomenon. Premature thelarche after age 2 years 
persisted more frequently, however, and repre- 
sented the first sign of sexual development, gener- 
ally leading to simple early puberty. 








There have been several recent published reports on 
the natural history of premature thelarche, but the 
conclusions reached are still controversial. We 
report the results of a long term follow up of 40 girls 
with this disorder. 


Patients and methods 


Fifty two girls with isolated breast enlargement, 
observed in our Paediatric Endocrinology Unit 
during the past 10 years, were selected for our study 
on the basis of the following criteria: age at onset of 
thelarche under 7 years; breast development corres- 
ponding to Tanner stage B» or B3; absence of pubic 
and axillary hair, vaginal bleeding, or other signs of 
sexual maturation; bone age within 2 SDs when 
plotted against chronological age; no history of 
oestrogen intake through drugs, ointments, or food; 
no signs of oestrogen secreting tumours; no evidence 
of true precocious puberty detected by luteinising 
hormone releasing hormone test (namely, peak 
values of luteinising hormone greater than 
15 mU/ml, according to our laboratory). 

Of these 52 patients, three subsequently de- 
veloped true precocious puberty and were thus 
excluded; nine girls were lost to the follow up; and 
the remaining 40 girls were followed up for periods 
ranging between two and eight years. 


Height was evaluated on the basis of Tonelli’s 
centiles. Bone age was determined by hand and 
wrist radiographs, according to Greulich and Pyle’s 
Atlas. Luteinising hormone releasing hormone test 
(100 g/m? iv, one bolus) was carried out in 30 girls, 
and basal and peak values of follicle stimulating 
hormone and luteinising hormone were determined 
by radioimmunoassay. Twenty five prepubertal 
girls, aged 2 to 8 years undergoing the same test for 
vaginal bleeding or short stature, but not affected by 
endocrine disorders, served as controls. In 36 girls, 
at least one vaginal smear was performed, stained by 
Papanicolaou method, and interpreted according to 
Kaufman and Leeds.* 

Statistical evaluation of the data was made using 
the Student’s ¢ test. 


Results 


In 26 of the 40 girls (Table 1), breast enlargement 
occurred before age 2 years, and in six it was already 
present at birth. In 21 of these 26 girls, complete 
regression of thelarche occurred at ages ranging 
between 7 months and 6 years. As the remaining 
five girls with persistent premature thelarche are still 
younger than 8 years, the outcome of breast 
enlargement cannot yet be properly evaluated. 

Premature thelarche persisted in 12 of 14 girls 
with onset after age 2 years. All 12, who were 
followed up until they were older than 9 years, 
slowly developed other signs of early puberty at 
about 8 years of age. 

All mothers of our 40 patients had had normal 
sexual development, with an age at menarche of 
mean (SD) 12 (1-5) years. 

Bone age on follow up did not show any accelera- 
tion in 28 patients, but in 12 with persistent 
premature thelarche it gradually increased after age 
S years. 
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The patients’ growth, grouped separately accord- 
ing to age at onset, is summarised in Table 1. Height 
age always correlated with chronological age to 
within 2 SD, but with an evident shift toward the 
upper limits at the last observation. Furthermore, 
stature became greater in girls with longer persisting 
premature thelarche, regardless of the age at onset 
and the outcome. No correlation was found between 
patients’ and parents’ stature. 

Vaginal smears, performed in 36 girls, showed 
signs of oestrogenisation, with various degrees of 
stimulation in 25, but no oestrogenisation in 11 
(Table 1). These findings showed no correlation 
with the patients’ age at onset and the evolution of 
thelarche. 

Mean follicle stimulating and luteinising hormone 
values in the two groups of patients (Table 1) 
showed no significant differences. For this reason, 
statistical evaluation of these hormones in girls with 
x m premature thelarche, matched with normal subjects 
and girls with true precocious puberty, has been 
jointly carried out in the 25 girls who were older 
than 2 years at the time of investigation, regardless 
of the age of onset. As is shown in Table 2, basal and 
peak values of follicle stimulating hormone were 
significantly higher in the girls with premature 
thelarche than in the 25 control girls of comparable 
age, but the peak value was not significantly 
different from that found in 25 girls with true 
precocious puberty. Basal values of luteinising 
hormone were significantly higher than in controls, 
and although peak values were also significantly 
higher in patients with premature thelarche than in 
controls, these were still in the prepubertal range 
and significantly lower than in true precocious 
puberty. 

The five girls with premature thelarche tested at 
an earlier age than 2 years were not included in 
Table 2 because their follicle stimulating and 
luteinising hormone values could not be matched 
with any control of comparable age. Basal and peak 
follicle stimulating and luteinising hormone values 
in these girls were not significantly different, 
however, from those in older girls with premature 
thelarche. 
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Gonadotrophin concentrations in our patients con- 
firm that the hypothalamo-pituitary axis is partially 
overactivated in all girls with premature thelarche, 
as we and other authors have already observed.” ° 
Since breast development was associated with a 
variable degree of oestrogenisation of vaginal 
epithelium in a relatively high number of our 
patients (25 out of 36 investigated), it seems 
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‘Table 2 Baseline plasma values.and responses to luteinising hormone releasing hormone (LHRH) stimulation of follicle 
stimulating hormone (FSH) and. LH (means (SD)) in 25 girls with premature thelarche, tested at age above 2 years, 
_ matched with controls and girls with true precocious puberty 


Group Bazal FSH (mU/mil) 
Premature thelarche (n=25) 5-6 (1-9) 
Control subjects (n=25) 3-7 (1-6) 
Precocious puberty (n=25) — 
Significance of differences, P; 

Premature thelarche » controis <0-001 


Premature thelarche v precocious puberty — 


NS=not significant (> 0-01). 


reasonable to assume that both findings are related 
to ovarian secretion. This, in turn, would be 
` dependent on hypothalamo-pituitary overactivation 
and directed to end organs, such as the mammary 
glands and the ‘vaginal epithelium, with variable 
sensitivity to oestrogens.?-? This hormonal hyperac- 
tivity may explain the increased height velocity in 
our girls with longer lasting breast development, 
regardless of the age ‘at onset and the outcome of 
premature thelarche, and the fact that most patients 
were taller than their parents. 

In our patients, premature thelarche had more 
often occurred during the first 2 years of life, as has 
also been reported by others.? Furthermore, as 
observed by Ilicki-er al,? almost all the girls (21 out 
of 23) who later showed complete regression of 
breast enlargement, were those in whom breast 
enlargement had occurred before 2 years of age. 
The results of our study indicate that although signs 
of hormonal hyperactivity do exist in both groups of 
patients, premature thelarche with onset before age 
2 years generally represents a transient and isolated 
phenomenon, while onset after this age represents 
the first sign of sexual development, leading more 
often to simple early puberty, but occasionally, as in 


Peak FSH (mUl/ml) Basal LH (mU/mil) Peak LH (mU/mil) 


31-7 (15-9) 2 (0-7) 10-5 (4-2) 
174 (6-9) 1-4 (0-8) 5-7 (2) 
23-6 (9) i= 30-8 (12-9) 
<0-001 <0-001 <0-001 

NS = <0-001 


three girls later excluded from the follow up group, 
to precocious puberty. 


We are grateful to Mr G Davi for laboratory investigations. 
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Duration of admission for febrile convulsions? 
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SUMMARY Records of 199 children aged 5 to 71 
months (mean 22-8) admitted after febrile convulsion 
were examined. Although 32 had recurrent con- 
vulsions (some before admission) none suffered a 
convulsion more than 24 hours after hospital 
admission. 


Febrile convulsions are a frequent cause of hospital 


admission in childhood. Duration of admission will 
reflect the concern about the risk of a further 
convulsion and diagnosis and treatment of the cause 
of the fever that precipitated the fit. This study was 
undertaken to assess the proportion of children who 
suffered a repeated fit during the same febrile 
episode and to determine when, after hospital 
admission, the risk of recurrence was sufficiently 
low to permit discharge from hospital. 


Duration of admission for febrile convulsions? 


Method 


The case notes of all children admitted with a simple 
febrile convulsion to this hospital between 1980 and 
1983 were examined. Simple febrile convulsions 
were identified in 199 children aged 5 months to 6 
years who had no persistent underlying neurological 
abnormality, no history of afebrile seizures, and no 
evidence of meningitis or encephalitis. 

In all children admitted to this department with 
febrile convulsions full blood counts, throat swabs, 
urine cultures, and estimations of blood glucose and 
calcium are undertaken. Lumbar punctures are 
carried out according to the following criteria: 















Table Repeated fits occurring after hospital admission 
(n=19) 
Age Fit Time Duration of fever 
(months) duration after admission after admission 
(mins) of repeat fit (hours) 
(hours) 
16 20 0-1 12 
15 10 0-1 2 
34 g 15 3-5 28 
17 15 45 30 
17 20 1-5 7 
18 0-75 19-75 22 
22 45 3-5 14 
10 2-5 1-75 4) 
20 5 5-25 24 
20 5 22 33 
19 5 11 37 
37 5 l 48 
14 5-5 0-1 6 
6 15 4-25 20 
26 3 1] 36 
19 2 15-75 8O 
16 5 7:5 36 
47 4 6 g 
29 5 0-01 12 
65 
60 prs 
55 : W 
50 o Repeated fits 
45 : 4% 
t . 
40 koi 
si 35 Eo soe 
(6) ' 
30 co 
25 oa 
20 
15 
10 
2 
20 40 60 80 100 120 140 0 180 
Time after admission (hours ) 
Figure Recurrence of fits, duration of fever, and length of 


hospital admission in 199 children admitted to hospital for 
febrile convulsions. 
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(1) In all children under 12 months of age; 
(2) In all children under 18 months of age if there 
is nO apparent cause for fever; 
(3) In the presence of neck stiffness; 
(4) If the fit lasted for 20 minutes or more or, if 
focal, for 10 minutes or more. 
Lumbar punctures are repeated if the child seems 
disproportionately unwell during admission. 
During the study it was usual to retain children in 
hospital for a 24 hour period after the last recorded 
fever. 


Results 


Repeated convulsions. Repeated convulsions in the 
febrile illness occurred in 32 children. In 13 of the 
32, the convulsion occurred before and in 19 after 
admission to hospital. Details of those 19 children in 
whom fits occurred after admission to hospital are 
given in the Table. 

In the 199 children admitted with a febrile 
convulsion the mean duration of fever was 24-8 
hours (range 0 to 106) and the mean duration of 
hospital admission was 55-8 hours (range 12 to 188) 
(see Figure). 


Cause of fever. The causes of fever in the children 
were: 


(a) Upper respiratory tract infection 81 
(b) Viral infection 47 
(c) ‘Chest infection’ 10 
(d) Urinary tract infection 8 
(e) Otitis media 37 


(f) Septicaemia 
(g) Exanthema 
(h) Gastroenteritis 
(1) Mumps 


— CO MN bo 


Associated features. Associated features in those 
children who had repeated fits were examined to 
determine whether it was possible to predict a 
higher risk of recurrent febrile convulsion. There 
was no significant relation between recurrent fits 
and height of fever on admission, duration of initial 
fit, cause of fever, past history of febrile fits, or age 
of the child. 


Discussion 


The Table shows that no child suffered a repeat febrile 
convulsion more than 24 hours after admission to 
hospital, despite the persistence of fever in 78 
children (nine of whom had experienced a repeat 
convulsion within 24 hours of admission) (see 
Figure). 
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Repeated fits occurred in 32 children in this study; 
in 13 before hospital admission. The repeated fits 
were of short duration (mean 7-75 minutes, range 
0-75 to 20). The incidence of repeated fits (16-1%) 
compares with 16-2% in the study by Nelson and 
Ellenberg.’ 

Diagnosis of the cause of fever was helped by our 
active investigative policy of excluding meningitis. 
Although we are aware of the differing views on the 
value of routine lumbar punctures in studies re- 
viewed by Kudrjavcev, our policy has been adopted 
as a safety measure in a hospital with relatively 
inexperienced resident staff. The results of this 
study suggest that it is safe to discharge children 
(even if still febrile) when they have been observed 
for 24 hours after a febrile convulsion—provided, of 
course, they are reasonably well in themselves and a 


Type V glycogen storage disease 


J WILLIAMS AND G HOSKING 


Archives of Disease in Childhood, 1985, 60 


diagnosis of cause of the fever established. The risk 
of recurrent febrile convulsions 24 hours after 
admission seems to be very low (0/199). 


We thank Dr C S Livingstone for his permission to report details of 
some of his patients in this study. 
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SUMMARY We describe three children with type V 
glycogen storage disease, who were reluctant to 
climb hills. We suggest that this condition, usually 
described as being of adult onset, can often be 
diagnosed in childhood. 








Myopathy associated with defective glycogen break- 
down was first described by McArdle in 1951.! 
Absent muscle phosphorylase activity was subse- 
quently shown.” Standard texts suggest that the 
condition rarely presents in childhood and diagnosis 
is usually established in adolescence or later. We 
describe three children with type V glycogen storage 
disease, one diagnosed at the age of 8 years and two 
at the age of 10. 


Case histories 


Case 1. An 8 year old girl was referred with a four 
year history of disinclination to walk more than a 
short distance, particularly uphill. Short rests 
seemed helpful in allowing her to continue. She had 
always been considered clumsy as a small child and 
fell often. 

Examination showed a mild tremor of both hands 
and pain with contraction of finger flexors within 20 


seconds of beginning exercise. Creatine kinase 
activity was raised at 1500 IU/I and 3234 IU/I on 
consecutive measurements. Standard test for 
ischaemic lactate concentrations showed an in- 
appropriately low rise in blood lactate concentra- 
tion. No muscle phosphorylase activity was detected 
by muscle biopsy. 


Case 2. This 10 year old girl had a long history of 
slow walking (particularly uphill) and associated leg 
cramps. Physical examination was unremarkable. 
Creatine kinase activity was raised initially at 7548 
IU/l, though it was subsequently measured at 374 
IU/l. Test for ischaemic lactate concentration 
showed no appreciable rise in blood lactate values, 
and no muscle phosphorylase activity was detected 
by muscle biopsy. 


Case 3. A 10 year old girl was referred with a long 
history of pain and weakness below the knee. This 
had become more pronounced in the preceding 18 
months, and she needed rests on walking any great 
distance. No abnormalities were noted on examina- 
tion. Creatine kinase activity was raised at 650 IU/I, 
and tests for ischaemic lactate concentration showed 
no appreciable rise in blood lactate values. Muscle 
phosphorylase activity was absent in the muscle 
biopsy. 


Methods 


Ischaemic lactate concentration test. Patients fasted 
for 12 hours before the test and remained at rest 
throughout. A cannula was introduced into a 
forearm vein and heparinised. Two resting samples 
of venous blood were taken for estimation of lactate 
concentration and creatine kinase activity. A 
sphygmomanometer cuff was then inflated to 200 
mm Hg and the patient instructed to squeeze the 
bulb of a second unattached cuff once per second for 
at least 30 seconds followed by a rest period of two 
minutes. The cuff was then released and further 
venous samples for estimation of lactate concentra- 
tion and creatine kinase activity were taken im- 
mediately and after two, four, and 10 minutes after 
cuff release. The final sample was taken two hours 
after cuff release. For estimation of lactate concen- 
tration | ml of blood was mixed with an equal 
volume of ice cold, 15% perchloric acid immediately 
after sampling, and was transferred to the labora- 
tory. Lactate concentration was measured using a 
standard nicotinamide-adenine dinucleotide linked 
spectrophotometric assay adapted for the Cobas Bio 
centrifugal] analyser. Creatine kinase activity was 
measured at 37°C using an optimised kit method 
(Boehringer Diagnostics, Mannheim, Germany) in 
a centrifugal analyser (Cobas Bio, Roche Diagnos- 
tics, Welwyn Garden City). 


Phosphorylase activity. Determination of muscle 
phosphorylase activity was by the technique de- 
scribed by Godlewsky.” 


Discussion 


The existence of a group of inherited enzyme defects 
involving glycogen metabolism in the liver or muscle 
or both is now well recognised. Von Gierke’s 
disease was the first in which the specific enzyme 
deficiency was identified. Traditionally, glycogen 


Table 
glycogen storage disease 


Creatine kinase activity (U/L)! 
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storage diseases (as they became known) were 
classified by the allocation of a number, but many 
prefer a classification based on the identified absent 
enzyme with or without the appropriate eponym. 

Muscle phosphorylase activity, absent in type V 
glycogen storage disease, catalyses the reaction that 
breaks down intracellular glycogen. During exercise 
consumption of adenosine triphosphate increases 
dramatically. Glycogenolysis is important in provid- 
ing additional adenosine triphosphate, and failure of 
satisfactory glycogenolysis may become clinically 
evident during exercise.* 

Type V glycogen storage disease may present in a 
variety of ways in childhood. It is characterised 
typically by exercise related muscle pain and 
cramps, which resolve quickly on stopping the 
exercise. In young children pain may be less 
obvious—rather a disinclination to walk more than a 
short distance, particularly uphill. Weakness is 
often, but not always, present. Surprisingly, two of 
Our patients (cases 2 and 3) were able to sprint well 
for short distances without discomfort. 

Diagnosis is established by reduced production of 
venous lactate concentrations after ischaemic 
exercise—the result of failure of glycogenolysis and 
glycolysis—together with absent muscle phosphory- 
lase activity by muscle biopsy (Table). Biopsy is 
generally considered mandatory for confirmation. 
Recently, it has been suggested that the phosphor- 
ous Nuclear Magnetic Resonance technique could 
establish the diagnosis of type V glycogen storage 
disease both reliably and non-invasively by monitor- 
ing changes in tissue pH and phosphocreatinine 
concentration in response to exercise.” ° Phospho- 
fructokinase activity deficiency (glycogen storage 
disease type V11, Tauri’s disease) may have ident- 
ical though usually milder presenting features to 
deficiency of muscle phosphorylase activity, and 
there is also poor lactate response after exercise. 
Myoglobinuria, seen in many adults with type V 
glycogen storage disease, is not essential for diagno- 


Creatine kinase activity and lactate concentrations before and after exercise test in three patients with type V 


Lactate concentrations (mmol/l)- 











Time before cuff 
release (min) 


Time after cuff 
release (min) 


Time before cuff 
release (min) 


Time after cuff 
release (min) 




















Case no 5 0) 0 2 4 10 120 5 0 0 2 4 10 

1 395 390 395 395 395 395 943 0-52 0-50 0-51 0-75 ():74 ()-76 
2 267 280 289 280 267 267 250 1-43 |-48 0-89 1-25 0-8] 0-63 
3 489 489 489 503 499 492 1536 0-69 0-66 0-82 0-78 0-71 0-77 





l Normal activities (at rest) 24-195 IU/I with no significant rise after exercise test. 


4 


+ Normal concentrations (fasting) 0-56-1-5 mmol/l. Expected rise in normal subjects of two to threefold two minutes after cuff release. 


1186 


sis. The dramatic variation in values of creatine 
kinase activities in case 2 was unexplained. It was 
not obviously related to varying degrees of exertion 
before testing. This phenomenon has been de- 
scribed previously and could lead to diagnostic 
confusion. The condition is generally regarded as 
inherited on an autosomal recessive basis, but there 
is evidence to suggest genetic heterogeneity. 

These three patients’ symptoms, dating from 
much earlier in childhood, confirm that type V 
glycogen storage disease may be diagnosed at an 
earlier age than often reported. In all three symp- 
toms were related to a disinclination to walk up hills. 
No more specific symptoms than this occurred 
within the histories. The test for ischaemic lactate 
concentration is an important and fairly straighttor- 
ward procedure that should be considered in a child 
presenting with any of the features detailed in this 
report. An earlier diagnosis may be particularly 
important if the recent preliminary report of im- 
provement in symptoms related to a high protein 
diet is confirmed in other patients.’ 


We acknowledge the help given by Dr Michael Bennett of the 
Department of Chemical Pathology, the Children’s Hospital, 
Sheffield, and Dr Andrew Nicol of the Department of Clinical 
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SUMMARY We report two children with eosinophilic 
gastroenteritis—a 14 month old atopic boy with 
persistent vomiting and aspiration pneumonitis illus- 
trates the mucosal variety of the disorder, and a 9 
year old boy with eosinophilic ascites typifies serosal 
involvement. 











Eosinophilic infiltration of the gut wall may affect 
the mucosa, muscularis layer, or the serosa. Each 
has a distinctly different clinical presentation and 
the two children we now report illustrate some 
features of the clinical spectrum. 


Case reports 
Case 1. This boy was fully breast fed and thrived 


until he was 6 months old. Two weeks after 
introducing cows’ milk and various solid foods he 
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Chemistry, Glan Clwyd District General Hospital, in the investiga- 
tions of the patients described and in the preparation of the report. 
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developed persistent vomiting and subsequent poor 
weight gain. Physical examination, chest radio- 
graph, and urine culture were normal. Barium meal 
at the age of 11 months showed mild gastro- 
oesophageal reflux but no obstruction. Neither milk 
exclusion nor ‘Gaviscon’ improved his vomiting. At 
age 14 months he collapsed after vomiting and at 
bronchoscopy food material was removed from both 
main bronchi. Mechanical ventilation, together with 
antibiotics and hydrocortisone, were required to 
treat his aspiration pneumonitis. On reintroducing a 
normal diet, vomiting recurred. Further questioning 
revealed two previous episodes of wheeze after 
vomiting and also facial and lip swelling after certain 
foods (apple, rhubarb, baked beans, and egg). His 
mother and maternal grandmother have asthma. 
A peripheral eosinophilia (3-09 10°/1) was 
present on hospital admission and persisted. His 
serum [gE concentration was 1890 IU/I (normal less 
than 10), and specific IgE antibodies to milk, egg 


white and yolk, wheat, nuts and beans were present. 
Duodenal biopsy showed a considerable infiltration 
of eosinophils in the lamina propria, and no para- 
sites, 

Vomiting continued despite chlorpheniramine 
and cimetidine but stopped once a hypoallergenic 
diet excluding milk, beef, eggs, chicken, salicylates, 
dyes, and preservatives was introduced. He remains 
well six months later but challenge with egg induced 
vomiting, and with milk, vomiting and wheeze. 


Case 2. A 9 year old Caucasian boy presented with 
10 days’ central abdominal pain and distension, and 
diarrhoea for one day. There was no history of 
atopy, foreign travel, nor medication except Asi- 
lone for two days. His height and weight were on the 
third centile. Ascites was present and tenderness 
was detected on deep abdominal palpation. 
Investigation showed a peripheral eosinophilia 
(13-9x 10/1). The following tests were normal: 
blood urea and electrolytes, liver function tests; 
blood culture; chest radiograph; electrocardiograph; 
M mode echocardiogram; urine microscopy and 
culture; urinary vanillyl mandelic acid screen; serum 
immunoglobulins; and blood T cell, T subset, and B 
cell numbers. His total IgE concentration was 15 
[U/ml (normal less than 10), and radioallergosor- 
bent tests to rye grass, house dust mite, aspergillus 
fumigatus, dog hair, cat fur, milk protein, egg white, 
fish, and wheat were all negative. Antinuclear factor 
and autoantibodies to smooth muscle, mitochon- 
dria, and parietal cells were absent. Culture for 
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Figure Eosinophil count and steroid dosage in relation 
to time in case 2. 
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enteric bacteria was negative as were serological 
tests for aspergillus fumigatus, toxocara, fasciola, 
yersinia, hydatid, and trichinella. Abdominal ultra- 
sound confirmed ascites; abdominal computed 
tomogram and barium meal were normal. The 
ascitic fluid was bloody, rich in eosinophils and 
protein (44 gm/l), and sterile on bacterial, tubercu- 
lous, and fungal culture. Laparotomy excluded 
abdominal malignancy but ascites, fibrinous exudate 
on the serosa, and mesenteric lymph node enlarge- 
ment were found. Mesenteric node biopsy and bone 
marrow both showed eosinophilia. 

Prednisolone (2 mg/kg per day) resulted in rapid 
resolution of symptoms and ascites. The eosinophil 
count fell to nil but rose again on stopping treatment 
(Figure). This and two subsequent relapses showed 
the need for maintenance steroid treatment— 
currently 5 mg on alternate days. 


Discussion 


Eosinophilic gastroenteritis, an infiltration of parts 
of the gastrointestinal wall with eosinophils and a 
peripheral blood eosinophilia, was first described by 
Kaijser in 1937. It affects young adults pre- 
dominantly,’ and is rare in childhood. 

Gut involvement is mainly proximal, the clinical 
features depending on which layer is predominantly 
affected. Mucosal involvement (33% ) causes vomit- 
ing, diarrhoea, and blood loss with resultant 
anaemia, malabsorption, protein losing entero- 
pathy, and subsequent weight loss or, in children, 
growth retardation. Infiltration of the muscularis 
layer (50% ) results in thickening of the gut wall and 
subsequent obstruction. Serosal involvement (10 to 
20% ) causes an exudative ascites rich in eosinophils 
and protein. 

Although allergic features occur in less than half 
of the reported cases, our first child clearly shows 
an atopic aetiology. The absence of eczema and 
staphylococcal skin infection make the hyper-IgE 
(Job’s) syndrome very unlikely. Colon et aP report a 
boy aged 4 months with pyloric obstruction due to 
submucosal eosinophilic gastroenteritis. Obstruc- 
tion was excluded in our patient by barium studies, 
and his persistent vomiting was probably associated 
with the duodenitis seen at endoscopy. His presenta- 
tion with an acute, life threatening respiratory 
collapse emphasises the need for earlier recognition 
of this entity. 

Indiscriminate use of exclusion diets is to be 
avoided. Where food antigens are clearly implicated 
immunologically, however, as in this patient, a strict 
exclusion diet is indicated. Steroids have been used 
successfully.’ In some cases, especially those with 
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atopic features, oral disodium cromoglycate has 
induced remission. A 16 year old boy with mucosal 
disease showed no improvement with combined 
disodium cromoglycate and cimetidine treatment.” 

The serosal variant, illustrated by case 2, is rare in 
childhood but has been reported in an 18 month old 
boy* and two girls aged 2 years” and 15 years.” The 
differential diagnosis includes vasculitic disorders 
such as polyarteritis nodosa, abdominal lymphoma, 
long term peritoneal dialysis, or rupture of a hydatid 
cyst. Despite its sinister presentation, it responds 
readily to steroid treatment, although continued low 
dosage may be needed to maintain remission as in 
case 2. 

Eosinophilic gastroenteritis carries a good long 
term prognosis. 


We thank Dr C J F Spry, Dr A C Campbell, and Dr A Edwards of 
Fisons Ltd for their helpful comments. 
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Are Tanner growth charts applicable to children at school entry 


in Leeds? 
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SUMMARY Analysis of the heights and weights of 
about 85% of school entrants in Leeds in 1982 and 
1983 showed that the distribution at a mean of 5-3 
years is similar to the accepted standard centiles and 
confirms the appropriateness of the use of these 
standards at this age. 





There has been much emphasis recently on the need 
for the screening of heights of schoolchildren to 
identify at an early stage those whose heights are 
outside the accepted normal range so that, where 
appropriate, investigation can be undertaken and 
treatment begun. 

We are dependent in all methods of screening 
heights and weights on the availability of appropri- 
ate standards. Standards for children of different 
ethnic origins or in different parts of the country 
may possibly vary. Eveleth and Tanner’ and 
Marshall? reported in detail population variations 
on the basis of many references. The former showed 
that at 4 years of age there is a range between the 
tallest and shortest European populations of 4 cm in 
mean height for boys and girls and 1-2 kg in mean 


weight for boys and 1-5 kg for girls. The changes 
were largely attributed to environmental causes but 
partly also to genetic causes. It is, however, difficult 
to define the relative importance of these factors. 
Marshall reported a 7 cm difference in stature of 6 
year olds from the studies of four different ethnic 
groups of supposedly good socioeconomic back- 
grounds, but commented that this did not necessarily 
imply the same level of health and nutrition in all 
cultures.” There are, however, few observations on 
growth variables of children of different ethnic 
origins brought up in Britain or in different environ- 
ments within this country. Goel et al studied the 
growth of immigrant children in Glasgow, comparing 
Asian, African, Chinese, and Scottish children, and 
found that Africans were tallest and Scottish and 
Chinese were shortest, and also that Africans were 
heavier than other groups.* Children born in Scotland 
were taller than those born in their country of 
origin, but, surprisingly, social class, living condi- 
tions, and diet bore little relation to growth. 
Arguably, from a screening point of view such minor 
differences do not matter, but nevertheless it 
seemed of value to examine the distribution of 
measurements of schoolchildren in a northern 
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industrial city and compare these with the usually 
accepted national standards. 


Subjects and methods 


It is the policy of the City of Leeds for all 
schoolchildren to be measured in association with a 
routine medical examination some time during their 
year of school entry (around the age of 5-6). These 
observations are usually undertaken by school 
nurses at school, using techniques and equipment of 
varying precision. These records are then stored in 
the district offices where they are available for 
future reference; whether any initial action is taken 
depends on the awareness, enthusiasm, and interest 
of the school medical officers. 

A laborious search was undertaken of the records 
on Leeds school entrants for 1982-83 whose dates of 
birth fell between 1 September 1976 and 31 August 
1977 (4250 out of a possible total of 5700) and the 
1983-84 entrants with birth dates between 1 Septem- 
ber 1977 and 31 August 1978 (6400 out of a possible 
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7500). It was not possible from these sources to be 
precise concerning the proportion of these totals 
that represented ethnic minorities, but this was 
probably about 10% (mostly West Indians, Indians, 
and Pakistanis). 

The sample data were grouped in 0-1 year age 
bands and the 10, 50, and 90 percentiles for height 
and weight for boys and girls determined for each 
age band separately. As the total age range (roughly 
two years) was small the relation between the height 
or weight percentile and age could for practical 
purposes be considered to be a straight line de- 
scribed by the model: value at a given age=a+b 
(age —5-3), where a is the value at the central age of 
5-3 years and b is the slope of the line. 

The number of observations varied from one age 
band to another, as would be expected from the 
source of the data, and this was taken into account 
by fitting the above equation using weighted regres- 
sion analysis with weights proportional to the 
number of observations in the age band. Such 
weighting is only approximate and will overweight 
values based on a small number of observations. 
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Figure 


Height and weight centiles for Leeds children at school entry 1982-83 (dates of birth between 1 September 1976 and 


31 August 1977) and 1983-84 (dates of birth between I September 1977 and 31 August 1978): (a) girls’ height; (b) girls’ 





weight; (c) boys’ height; (d) boys’ weight. ( 
school year). 


=standard values;* —-—-—-—= 1982-83 school year; — — — -=1983-84 
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Results 


The Figure shows the height and weight centile 
distributions of these school girls and boys (a, b, c, 
d), respectively, alongside the national standards. 
These are the height and weight standard charts of 
Tanner et al, based on measurements of school 
children in Oxford and London around 1960 and 
which are used by almost all British observers.* The 
Table compares the total values adjusted by the 
regression equation to a common age of 5-3 years, 
together with the 95% confidence limits, with the 
corresponding value read off the Tanner standard 
curve. 

Thus there seems to be some significant differ- 
ences for these relations between the samples of 
Leeds children and the published values—for 
example, the median (50th percentile) weight of 
both boys and girls from Leeds tended to be slightly 
lower. The magnitude of these differences, how- 
ever, is sufficiently small to be of little or no 
practical importance, except perhaps in the case of 
the 10th percentile for girls’ weight where the 
difference between the data for Leeds and the 
Tanner curve seems to increase with age. 

Moreover, the 95% confidence limits are under- 
estimates, because of the approximations in weight- 
ing according to number of observations. At the 
extreme ends of the age range the Leeds percentile 
values are derived from small numbers of observa- 
tions. 


Table Comparison of height and weight (with 95% 
confidence limits) of new entrants to primary schools in 
Leeds in 1983 and 1984 with Tanner standards 


Percentile Value at 5-3 years 


School entry in School entry in 





Tanner 
standard Leeds, 1983 Leeds, 1984 
Height (cm): 
Boys 10 104-0 103-78 (0-38) 104-37 (0-40) 
50 110-2 109-85 (0-27) 110-33 (0-25) 
90 116-5 116-22 (0-49) 116-37 (0-25) 
Girls 10 102-7 102-96 (0-38) 103-36 (0-36) 
50 109-1 109-23 (0-25) 109-49 (0-23)* 
91) 115-3 115-03 (0-16)* 115-81 (0-34)* 
Weight (kg): 
Boys 10 16-2 16-25 (0-15) 16-33 (0-12)* 
50 19-3 19-05 (0-11)* 19-17 (0-08)* 
90) 22-2 22-33 (0-30) 22-43 (0-23) 
Girls 10 16-2 15-75 (0-18)" 15-92 (0-10)* 
S50 19-0 18-68 (0-15)* 18-90 (0-11) 
90) 22:2 22-00 (0-23) 22-24 (0-16) 


"Denotes that the value at 5-3 years on the appropriate Tanner standard curve 
lies outside the 95% confidence limit. 
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Discussion 


It came as somewhat of a surprise that Leeds 
schoolchildren are so similar to their southern 
counterparts of 25 years ago. It might have been 
expected that with a rather lower economic setting 
and a higher proportion of immigrants that there 
would be an overall trend to smaller size. That this is 
not so is reassuring both as an indication of the 
general level of health and nutrition within this 
society and also as confirmation that the use of the 
Tanner standards is appropriate for another popula- 
tion group. 

It may be, of course, that there has been a change 
in the characteristics of the population groups of 
Oxford and London, in accordance with secular 
trends, over the 25 years since the original standards 
were compiled and that Leeds schoolchildren are 
running 25 years behind their more privileged 
southern counterparts! 

In many other parts of the country similar 
information on growth patterns will also be available 
and has probably been similarly analysed, and 
collation of these data would be of great interest. 

The outcome of this study is only applecable to 
this small age range, and it would be unjustified to 
assume that the similarity to Tanner’s standards will 
also be found at other ages. 

It is clearly a matter for discussion what are 
appropriate standard charts for a particular 
population.” Arguably, Tanner charts, representing 
a large, supposedly normal, healthy group, are 
appropriate for use throughout Britain and possibly 
the world, irrespective of how well they match the 
measurements of local children. Centile charts show 
the spread of the measurements of a particular 
population group as it actually is, not necessarily as 
it ideally should be! Many populations will contain 
high proportions of children who are not optimal in 
their growth because of such factors as chronic 
disease or malnutrition (due to either too much or 
too little food). What are appropriate standards for 
such populations? 


I thank Dr A Baines and Mrs J Wild for their help, particularly with 
the statistical analysis, and Mrs J Holdsworth for thorough 
searching of school records and compilation of the growth data. 
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SUMMARY A pair of monozygotic twins discordant 
for Wiedemann-Beckwith syndrome is described. 
The probability of monozygosity is 0-995. This 
observation suggests that the syndrome is unlikely to 
be under single gene control and genetic counselling 
should be based on multifactorial inheritance. 








More than 20 years ago Wiedemann and Beckwith 
independently described a new syndrome charac- 
terised by exomphalos, macroglossia, and gigan- 
tism.' ° Since then there have been reports identify- 
ing the Wiedemann-Beckwith syndrome and drawing 
attention to the frequency of familial cases.? 
Attempts have subsequently been made to explain 
the aetiology of this condition in genetic terms and 
mechanisms such as autosomal recessive, autosomal 
dominant, premutation, and delayed mutation have 
all been postulated.” We report the occurrence of 
the syndrome in one of a pair of monozygotic twins 
and suggest that the aetiology of this condition 1s 
therefore unlikely to be under single gene control. 


Case report 


A pair of monozygotic female twins were born to a 
28 year old, para 1, healthy woman at 36 weeks’ 
gestation by spontaneous vertex delivery. The 
parents were unrelated, and the antenatal period 
was uneventful. Father and maternal grandfather 
suffered from diabetes mellitus. The 3 year old 
sibling was healthy. At birth a single monochorionic 
placenta was noted. 

The proband, first of the twins, weighed 2430 g 
(> 10th centile). the co-twin weighing 2130 g (<10th 
centile). The most striking features on examination 
of the proband were macroglossia, moderate sized 
exomphalos, and widely spaced nipples. No indenta- 
tion of the ear lobules was noted. Early hypogly- 
caemia was managed with dextrose infusion, and the 


exomphalos was corrected within the first 24 hours 
of life. The second twin was of normal appearance 
but was small for gestational age. There were no 
neonatal problems. Examination of the parents did 
not reveal any ear creases, posterior pits, or divarica- 
tion of rectus muscles, and they were not of large 
birthweight. 

After initial catch up growth the second twin’s 
growth variables at the age of 18 months continued 
along the 10th centile, and developmental assess- 
ment at that age was within normal limits. The 
proband had feeding difficulties related to her 
macroglossia, and partial glossectomy was eventu- 
ally performed at the age of 17 months. Despite 
these problems her growth has continued along the 
50th centile for height, weight, and occipitofrontal 
head circumference. At the age of 18 months her 
development was delayed by six months. No 
abdominal mass was detected at any time. 

Investigations to determine zygosity showed both 
twins to be of blood groups A, rr. They were 
identical when typed for Kell, Fy, Jk*, Pl, and 
MNS. In the HLA system both were A 3, 30, B7, 13, 
and CW 7. The parents were also typed and the final 
probability of monozygosity was 0-995. Chromosomal 
preparations were made from cells cultured from 
peripheral blood of both twins and stained to reveal 
both C and G bands. No differences were observed 
in C band polymorphisms, thus supporting monozy- 
gosity, and no abnormality was detectable on any 
chromosome of either child. Chromosome 11 was 
particularly closely examined on prometaphase 
cells. 


Discussion 


The occurrence of Wiedemann-Beckwith syndrome 
in one of a pair of monozygotic twins is described 
with the affected twin showing the classical features 
of the syndrome—namely, exomphalos, macroglos- 
sia, and hypoglycaemia. The one previously pub- 
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lished report of this syndrome occurring in one of a 
pair of monozygotic twins described a 7 week old 
girl presenting with hypoglycaemia, macroglossia, 
and hemihypertrophy but without exomphalos.” 
Our case gives further support to the argument that 
a simple genetic mechanism is unlikely to be the sole 
cause of this condition. 

The occurrence of familial cases does suggest that 
there is some genetic contribution, and the mani- 
festation of this syndrome may depend on other 
environmental factors. We and several other 
authors? have noted the occurrence of diabetes 
mellitus in many of these families, but in what way 
abnormal carbohydrate metabolism may predispose 
to the condition is unknown. The genes for insulin 
and an insulin like growth factor (IGF II) have been 
shown to be located on chromosome 11, and 
apparent partial duplication of the short arm of 
chromosome 11 has been found in association with 
Wiedemann-Beckwith syndrome.*° This suggests 
that a gene or genes, important in the expression of 
both diabetes and the syndrome, may be located on 
the short arm of chromosome 11. 

The discordance has also to be explained. 
Although no visible chromosomal difference be- 
tween the twins can be detected, the possibility of a 
submicroscopic post-zygotic mutation cannot be 
discounted. Abnormality occurring in one of 
monozygotic twins has been reported in other 
conditions, and it has been suggested that this is due 
to anomalies in blood supply to the two infants.° In 
our case and that of Berry et al? the normal infant 
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was much smaller than the affected one, which may 
be related to the underlying syndrome or may reflect 
a discrepancy in the blood supply to the twins in 
utero. In the absence of more certain information on 
the aetiology of this condition genetic counselling in 
these families should be based on multifactorial 
inheritance. 


We thank Dr E Brookes, director, and Mr A O'Sullivan, chief 
medical laboratory scientific officer, of the East of Scotland Blood 
Transfusion Service for their help and Ms M Hughes for typing the 
manuscript. 
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Current topic 


Virulence genes and prevention of Haemophilus 


influenzae infections 
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The bacterium Haemophilus influenzae causes a 
wide spectrum of important childhood diseases that 
includes meningitis, epiglottitis, cellulitis, acute 
pneumonitis, septic arthritis, and otitis media. 
Meningitis, the commonest of the systemic infec- 
tions, in addition to being life threatening, is of 
particular importance to paediatricians because the 
damage it causes to the developing brain is often 
permanent. H influenzae is a major cause of 
pyogenic meningitis in childhood throughout the 
world, and occurs in about one child in every 
thousand, usually within three years of birth. 
Although the availability of antibiotics has de- 
creased mortality dramatically (from greater than 
90% to less than 10%), the occurrence of central 
nervous system damage among survivors has not 
declined substantially during the past three decades. 
Deafness, convulsions, mental retardation, hemiple- 
gia, impaired language skills, and other neurological 
deficits are among the common sequelae,’ and the 
emergence of antibiotic resistant strains of H in- 
fluenzae threatens to compromise even further the 
limited efficacy of current treatments. 

A different example of H influenzae pathogenicity 
is its role in causing about 20% of cases of otitis 
media in childhood. Although this is less dramatic 
than meningitis, it is extremely common and is an 
important cause of hearing impairment leading to 
school failure. A more controversial problem is the 
role of H influenzae as a lower respiratory tract 
pathogen; there is now a growing body of evidence 
that it is one of the commonest causes of severe 
pneumonia in infants in underdeveloped countries.” 
There can be no doubt that the successful preven- 
tion of H influenzae infections would represent a 
major step forward. To this end, substantial gains 
are now in evidence. 

Recent progress builds upon two pivotal observa- 
tions made more than 50 years ago. The first, 
contributed by Margaret Pittman, was the recog- 
nition that the strains of H influenzae that cause 
meningitis (as well as most other bacteraemic 


infections) are encapsulated.’ H influenzae may 
make any one of six chemically and antigenically 
distinct polysaccharide capsules (designated a-f), 
but strains expressing type b antigen account for 
most serious infections. The second important 
observation was that serum factors (later identified 
as antibodies) with specific activity against the type 
b antigen are critical in host defence against systemic 
H influenzae infections.* Given these facts, it is 
reasonable to ask what is so important about the 
type b capsule of H influenzae, how does it differ 
from the five other polysaccharide capsules, and to 
what extent other surface antigens, such as outer 
membrane proteins and lipopolysaccharide, modu- 
late H influenzae virulence or serve as targets for the 
lethal effects of host immune responses. Answers to 
these questions should provide rational approaches 
to the prevention of H influenzae infections. 
The analysis of microbial virulence has depended 
traditionally on identifying characteristics of mi- 
crobes that correlate with their potential for 
pathogenicity (a familiar example is the use of the 
coagulase test to identify virulent strains of staphylo- 
cocci). This sort of empirical correlation, despite its 
practical use, does not necessarily enhance under- 
standing of the mechanisms of microbial injury or of 
host immunity. This is because these phenotypic 
markers may correlate with virulence potential 
without necessarily being instrumental in the 
pathogenic process. To determine whether or not 
this is so, One must compare the virulence of 
isogenic variants, that is strains which are identical 
except that they are either sufficient or deficient in 
the gene or genes required for the expression of a 
particular virulence determinant. This can now be 
achieved through the application of recently de- 
veloped techniques of genetic manipulation of bac- 
teria. Indeed, the application of recombinant DNA 
technology to the study of microbes is revolutionis- 
ing the study of the epidemiology, diagnosis, treat- 
ment, and prevention of infectious diseases. As a 
result, basic mechanisms of microbial virulence are 
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now immensely more accessible, and over the next 
several years infectious diseases research should 
. prove as exciting a field as at any time since the role 
of microbes as causes of disease was discovered just 
over a century ago. 

As in other areas of medicine, the application of 
‘this new technology has moved quickly from the 
basic science laboratory into the clinical setting, and 
paediatricians are therefore being encouraged (even 
urged!) to ensure that they possess a modicum of 
‘literacy’ in molecular genetics. Only a modest 
investment of time is required to capture the basic 
principles and a number of admirable, succinct 
essays have been published in general medical 
journals which provide the practising physician with 
as simple and rewarding a task as possible. Thus 
primed, the occasional articles published in this and 








other paediatric journals which require a grasp of 
recombinant DNA techniques will not daunt those 
with a little determination and patience, even 
though it may seem that some authors are deter- 
mined to obscure their essential messages in the 
sophistry of this new and exciting field! 

A general strategy used in tackling the challenge 
of H influenzae is illustrated in the Figure. This 
bacterium possesses a single, circular chromosome 
consisting of almost two million paired nucleotides. 
If we consider the type b capsule, its expression 
must depend on genes that control the biosynthesis, . 
transport, polymerisation, and surface assembly of 
the polysaccharide. To identify these genes, chro- 
mosomal DNA from a representative strain is cut 
into hundreds of pieces using restriction enzymes 
(Figure (a)). These constituent pieces of DNA are 
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Figure General scheme for studying pathogenicity of 
Haemophilus influenzae. (a) Fragments of chromosomal 
DNA are cloned into a suitable vector to isolate virulence 
genes. (b) These genes can be introduced by DNA 
transformation into H influenzae strains which lack the 
specific virulence determinant. (c) Transformed and  . 
untransformed H influenzae are then compared in a suitable 
animal rnodel, eg infant rats, to allow an unambiguous 
analysis of the role of specific genes in pathogenicity. 
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then introduced into a vector, for example the 
modified bacteriophage Charon 4, using appropriate 
(commercially available) ligation and packaging 
steps. Since the recombinants contain random in- 
serts of H influenzae DNA, the result is a library of 
fragments cloned into the vector. If sufficient 
recombinants are generated, then the entire genome 
will be represented. The recombinants, each con- 
taining passenger DNA, are allowed to infect their 
natural host, the bacterium Escherichia coli, thus 
allowing the numbers of each of the representative 
recombinants to be replicated many fold. The next 
step is to identify the relevant recombinants with 
inserts of haemophilus DNA required for the 
expression of a particular virulence determinant. 
Several approaches could be useful here. One 
obvious ploy is the use of antibody to identify clones 
expressing a particular protein; another strategy is 
to search the library for cloned DNA capable of 
restoring virulence expression to a strain lacking this 
capability because of a mutation. This requires a 
technique for inserting haemophilus DNA into the 
avirulent mutant, a need conveniently accomplished 
using DNA transformation. Transformation is one 
of the natural mechanisms of genetic exchange 
characteristic of H influenzae. The essentials of 
transformation are illustrated in the Figure (b). 
(1) A defined piece of DNA, which might be a 
virulence gene (Vi+), is added to a culture of H 
influenzae that has been incubated in a special 
media to make the bacteria competent for DNA 
uptake. These competent bacterial cells take up this 
DNA, thus resulting in the acquisition of novel 
DNA and an altered genotype. This sets up the final 
step (Figure (c)). which is to compare the virulence of 
the original and transformed strains in infant rats, an 
accepted model of the human infection, so that 
differences in virulence potential can then be 
unambiguously assigned to the cloned DNA. Fur- 
thermore, by varying the route of inoculation or 
modulating the immune status of the animal, much 
can be learned about the stages of the infection at 
which a particular virulence determinant exerts its 
effect. This in turn could lead to the recognition of 
key host determinants such as tissue receptors for 
bacterial adhesion, local or serum antibodies. 
Using this type of approach, a library of H 
influenzae DNA has been successfully searched tor 
genes involved in type b capsule expression.” The 
isolation of these genes has provided unambiguous 
evidence of the critical role of type b capsule in 
virulence since a mutation in one of the genes 
necessary for its expression results in loss of 
invasiveness and the correction of the mutation by 
transformation with cloned DNA restores the fully 
virulent phenotype. This result was anticipated since 
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an enormous body of circumstantial evidence 
already existed implicating the type b capsule as a 
major factor in preventing the efficient ingestion of 
H influenzae by phagocytic cells. Experiments along 
similar lines are now establishing the role of other 
virulence genes, such as those needed for the 
expression of other proteins and lipopolysaccharides 
that make up the bacterial cell envelope. Also, 
strains of H influenzae with and without an enzyme 
known to cleave human immunoglobulin have been 
constructed. Thus, a relatively comprehensive 
analysis of the unique contribution of different 
virulence determinants is now feasible. 

An exciting bonus of this approach is the use of 
the cloned virulence genes as probes to analyse 
clinical isolates from all over the world using the 
simple but enormously powerful technique of South- 
ern hybridisation. Readers of this journal have been 
recently introduced to the excitement that has been 
generated in the field of human genetics through the 
identification of DNA polymorphisms for studying 
familial diseases such as Duchenne muscular dys- 
trophy. The identification of restriction fragment 
length polymorphisms (RFLPs) that are closely 
linked to critical genes has proved spectacular since 
a successful search in the case of Huntingdon’s 
chorea was initiated without any prior knowledge of 
the location of the affected gene or its mechanism of 
causing disease. These ideas seem applicable to the 
problem of locating informative sequences in the 
bacterial genome. Fortuitously, there are sequence 
repetitions in the region coding for the b capsule. 
Using a probe from this region, our laboratory has 
analysed more than 100 type b strains isolated from 
children with invasive infections from Europe, 
America, Africa, and Australasia. Three poly- 
morphisms describe more than 95% of these iso- 
lates, each of which is highly associated with a 
characteristic outer membrane protein subtype.’ 
The recognition of a set of invariant characteristics 
among pathogenic strains, diverse both geographi- 
cally and temporally, has important implications for 
prevention, since antigenic variation increases the 
complexity of developing successful immunisation 
strategies. The same kind of approach could reason- 
ably be used to analyse unencapsulated strains 
responsible for otitis media or pneumonia. In either 
instance, the critical virulence genes, or sets of 
genes, are not known. The idea would be to identify 
one or more polymorphisms characteristic of the 
pathogenic, as opposed to random carrier strains, in 
the hope that these would be informative. The 
rationale for this approach is strengthened by the 
observation that for many pathogenic bacteria a 
limited number of genetically related virulent strains 
(presumably derived from common ancestors) 
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accounts for almost all those implicated in causing 
disease.” 

The approach outlined above, or variations of it, 
offers an approach to understanding the fun- 
damental determinants of H influenzae virulence, 
and is broadly applicable to other pathogenic 
micro-organisms. Meantime, paediatricians will 
have noted that the efforts of more than a decade of 
intensive research by several investigators based in 
the USA (supported energetically by the National 
Institute of Health) have culminated in the licensing 
of an H influenzae vaccine consisting of purified 
type b capsule—b-Capsa I.” This is a welcome and 
exciting development. Furthermore, the vaccine Is 
essentially free of any untoward reactions. But, b- 
Capsa I is imperfect since it offers solid protection 
only against type b infections occurring in children 
aged 2 years or more.'” This means that it will not 
prevent type b infections in the younger children, 
who represent the most important target popula- 
tion; it will be recalled that most cases of systemic H 
influenzae infections, including meningitis, occur in 
children less than 18 months of age. The vaccine is 
not expected to have any appreciable effect against 
H influenzae otitis media, irrespective of age, since 
more than 90% of these episodes are caused by 
unencapsulated strains of H influenzae. Similarly, 
with reference to the problem of lower respiratory 
infections in developing countries, it must be antici- 
pated that the vaccine will have little impact on 
morbidity or mortality because these children are 
mostly too young to respond and many of the 
isolates are not of type b. On the optimistic side, 
however, the limited efficacy in preventing type b 
infections is not likely to last for very long. When 
type b capsular polysaccharide is conjugated to 
protein, both the quantitative and qualitative 
aspects of its immunogenicity are changed dramati- 
cally for the better.!! !? Large scale trials of im- 
munogenicity and protective efficacy are already in 
progress for two of the candidate conjugate vac- 
cines, and they are virtually free of any untoward 
reactions. I think it is entirely realistic to predict that 
type b infections will soon be preventable by 
immunisation but, as we know from the shameful 


situation in the United Kingdom as regards measles 
immunisation, the availability of a vaccine is a far 
cry from that of delivering it to the target popula- 
tion. There is visible light at the end of the 
tunnel—but only just. 
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Cooperation, not confrontation 


It is not new to hear James Grant, the Director of 
UNICEF, propound the principles of GOBI at an interna- 
tional conference: Growth monitoring, Oral rehydration, 
Breast feeding, and Immunisation are the four key compo- 
nents of the ‘child survival revolution’, which is beginning 
to reduce child mortality in some developing countries. ! 
Nor is it new to hear Dr Ralph Henderson, the Director of 
the World Health Organisation Expanded Programme of 
Immunisation, assert that measles and poliomyelitis could 
be eradicated from the world as smallpox was, even though 
at present only 15% of the world’s children receive 
protection against measles. Yet the recent conference held 
in Budapest was different because it was attended both by 
physicians and by politicians who feel that the child 
survival revolution will never happen unless the arms race 
is drastically curtailed. 

This year the world’s children were at the centre of the 
discussions at the Sth Congress of International Physicians 
for the Prevention of Nuclear War—an_ international 
pressure group of doctors which was started in 1980 by an 
American and a Russian cardiologist who felt that their 
patients were more at risk from nuclear weapons than from 
heart attacks. ‘But that’s political’ is a frequently heard 
protest about the nature of such work. However, as several 
speakers pointed out, health is political: doctors who 
condemned child labour in the last century were told it was 
‘none of their business as physicians’. 

However, it may justifiably be asked what has the arms 
race got to do with children. The conference pointed to 
three ways. 

First, in the event of a nuclear war, that will be the end 
for children. Spreading information on the medical effects 
of nuclear war has been the main task of International 
Physicians for the Prevention of Nuclear War (and its 
United Kingdom affiliate, the Medical Campaign against 
Nuclear Weapons). Most doctors will now be aware of the 
British Medical Association report on this subject and of 
the newer data on the ‘nuclear winter’, which would affect 
the survival of populations far outside the actual conflict 
zone. 

Second, heavy arms spending severely curtails the 
amount of money left for the health budget. Victor Seidel 
of the American Public Health Association provided many 
dramatic cost comparisons: for instance, that every two 
seconds one child dies and another is handicapped by a 
preventable disease while $25 000 is spent on arms; that 
200 million doses of vaccine could be bought for the cost of 
a single military ‘plane. These ‘coulds’ serve to draw 
attention to the awfulness of the arms race but become 
numbing after repetition, and, anyway, how can we be sure 
that the money would be spent that way? The main 
purpose of such comparisons is to highlight the size of 
many countries’ obscenely huge military budgets. Closer 
comparisons have been made by epidemiologists of mili- 
tary spending and child mortality.” Dr Ian Munro, the 


Editor of the Lancet, who was present at the congress, felt 
that the publication of such papers was an important way 
for medical journals to take account of such issues, though 
he noted the attack such a paper in his journal later 
received.” 

It was pointed out that it is not just military budgets 
which curtail effective action against preventable child 
deaths but the cold war itself—by reducing the potential 
for international medical collaboration. Dr Halfdan 
Mahler, the Director General of WHO, appealed to health 
workers to press their governments to cooperate over 
world health issues, pointing out that smallpox was 
eradicated (at a cost of three hours of world arms 
spending) by a team which included American and Russian 
doctors—many of whom were present in Budapest. 

These issues may be regarded as of little importance to 
the busy paediatrician and his child patients. However, we 
should all recognise the third way in which nuclear 
weapons affect children: by their psychological impact. A 
workshop at the Budapest conference discussed the recent 
findings that children in several countries view nuclear war 
as the greatest threat to their future.* ° Those who suggest 
that this fear has been improperly implanted in their minds 
may be burying their heads in the sand. 

The final recommendation of the meeting was un- 
doubtedly political, but many speakers, including Sir 
Raymond Hoffenburg (President of the Royal College of 
Physicians of London) and Dr Stephen Lock (Editor of the 
British Medical Journal), drew parallels with other public 
health issues, such as cholera and cigarette smoking, where 
long drawn out campaigns by doctors on the political 
aspects have eventually been successful. The main pro- 
posals made at the end were for a comprehensive test ban 
treaty, for the strengthening of the nuclear non-prolifera- 
tion treaty, and for joint efforts by physicians in East and 
West to improve the health of the world’s children. 
Perhaps paediatricians throughout the world could support 
all of these; ‘The health of Americans depends on 
the Soviet Union, the health of Russians depends on the 
United States, the health of all the world depends on both 
nations . 


Tony WATERSTON 
Department of Child Health, Dundee 
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Personal practice 


Less orthodox psychological interventions 


A BENTOVIM 


Hospital for Sick Children, Great Ormond Street, London 


A large number of children present to paediatricians 
with psychological problems caused by the ordinary 
viscissitudes of development and of modern day 
family life, with its high rate of family breakdown 
and divorce. The paediatrician needs ways of 
intervening that can unlock or undo hold ups in 
successful treatment and ensure that the patient with 
abdominal pain, food refusal, or constipation does 
not develop chronic illness behaviour and invalidism. 
‘The paediatrician also has to be able to distinguish 
between the child who is changing and moving out 
of a current difficult phase of development, and the 
one who is going to need a specific psychiatric 
referral.’ 

We know that a number of agencies— 
educational, social work, community health, general 
practice, or paediatricians—see a great many of the 
disturbed children and their families in the com- 
munity. It is essential to find a systematic approach 
to helping these families rapidly, effectively, and in 
such a way that we can determine which need 
specialist assistaiice. l 


Can we think about our ordinary practice in a more 
systematic way? 


Once it has been ascertained that there is no 
continuing, organic disorder, or once it has been 
possible to sort out the physical elements of a 
problem, the paediatrician has to give an explana- 
tion for physical symptoms, which includes a 
psychological element. He has to give appropriate 
reassurance, putting the child and family’s mind at 
rest, and has to provide advice and a view of the 
situation that will ensure that ‘natural processes’ of 
recovery will assert themselves, and that potential 
improvement will take place in the reasonably near 
‘future. Explanations for symptoms such as— 

(a) achild seeking for response through complaint 
in the face of the strains of growing up, 

(b) a parent over responding to a child because of 
not wanting to face the child’s inevitable growing up 
and going away, 


(c) concern that when there is severe illness in 
other members of the family, minor symptoms take 
on a very serious character and then become 
amplified through anxiety, 

(d) tension and fear, for example about school or 
growing up, translating itself into body symptoms, 

(e) tension triggering somatic syndromes such as 
asthma, 

(f) perception of vulnerability based on ‘unre- 
solved’ developmental antecedents, for example 
prematurity, previous serious illness, 

(g) fear of loss when another child has died, or 
there has been still birth— 
will, we hope, together with appropriate medica- 
tion, relieve anxiety sufficiently for the symptom to 
resolve itself. Unfortunately, these explanations are 
already so commonly known, that their statement by 
the ‘expert’ may result in disappointment and 
irritation on the child’s or the family’s part. They 
may have heard all this before—from their health 
visitor, family doctor, friends and neighbours, and 
from their child’s teachers—and inevitably, if there 
is irritation and anger, symptoms continue. Indeed, 
the picture of giving reassurance and then being 
greeted by a child with far worse symptoms, is all 
too common. - 

At this stage, attempts to refer the child to 
psychiatric colleagues may be greeted with demands 


‘for second opinions, demands for further investiga- 


tions and tests, and an expectation that there must 
be some hidden covert physical illness causing the 
symptoms to recur. If the cause were simply worry or 
tension, these symptoms would, after all, have 
resolved. The child or family may feel threatened by 
psychological explanations: a diagnosis of physical 
illness represents a cure whereas a psychological 
explanation is perceived as a criticism. The 
paediatrician may find himself pushed into under- 
taking further investigations he knows are not 
helpful, yet still become enmeshed in an all too 
familiar battle situation, trying to prove the unprov- 
able with increasing disappointment and anger until 
the family seeks help somewhere else. This is 
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particularly the case when the family’s com- 
munication language is a ‘physical’ one, and there is 
limited ability to link feelings and emotions with 
physical responses. 

In dealing with these symptomatic problems in 
psychiatry, we have been helped considerably by the 
introduction of ‘systems’ ideas.” * These ideas have 
helped us formulate problems differently, in particu- 
lar in trying to understand the way the problem and 
the context—child, family, and social situation—are 
linked together and have a complimentary relation. 
Interesting and important ideas about ‘systems’ 
were developed by observing one of the great 
experts of hypnotic treatment—Milton Erickson.” 
It was shown that the effect of hypnosis could 
be produced without the patient having to be hypno- 
tised, as Freud had seen earlier. This improve- 
ment was due to the relationship with the thera- 
pist and the way in which this relationship was 
used. 


Hypnotic relationship 


In the traditional hypnotic intervention, the subject 
is told ‘hypnotic influence is so powerful, you will 
find it will make your arm which you are now 
holding up in front of you feel so heavy that you will 
find it falling of its own accord—no matter how hard 
you resist the hypnotic challenges. Try to resist, try 
to make your arm stay up to overcome the hypnotic 
powers. Look your fingers are twitching, your hand 
will try to rise, but you cannot do it. Your arm will 
fall and when your arm falls to your lap you will find 
yourself going into a very deep hypnotic trance. 
When you get deep enough the influence will be so 
strong that it will help overcome your symptoms— 
the headaches, the tension in your chest which 
makes your asthmatic breathing so difficult, your 
abdominal pain etc.’ The therapist invites the 
patient to fight the ‘power’ that will ‘cure’ him, but 
not to fight the therapist explicitly! 

He therefore creates a ‘complementary’ rela- 
tionship with the patient, in the sense that the 
patient, although invited to resist, finally seems to 
‘fit’ into the therapist’s suggestion using the notion 
of hypnotic influence, because it is on the side of 
‘improvement’. Finally there is no ‘choice’ but to 
respond ‘gratefully’ to the suggestion, and it has 
been shown that hypnotic interventions of various 
kinds are effective in a variety of problems.° But is 
the hypnotic induction and the ascribing of power to 
hypnosis, a necessary part of the therapeutic in- 
tervention and its effectiveness? Are there aspects 
of the ‘hypnotic’ relationship that are used by us all 
as part of ordinary practice, and can these be 
adopted in a systematic way? 
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In a sense ‘complementary relationships’ whereby 
one individual seems to ‘influence’ or trigger states 
in the other, whether consciously or not, are an 
everyday part of family and social relationships, and 
we can observe these processes in families who show 
noticeably pathological interactions. For instance in 
families where there is an over close relationship, 
described’ as ‘enmeshed’, we observe the comple- 
mentary relationship in action. We observe the 
‘hovering’ protective mother or father and child, 
who, through interlocking feedback processes, are 
fixed into a pattern whereby the more worried 
mother is about her child’s abdominal pains, the 
more anxious the child becomes because of his 
mother’s concern. ‘If mother is worried about me 
there must be something wrong.’ As a result his 
stomach hurts more. At the same time the mother 
becomes more anxious, believing that he would not 
complain if there were not a real pain. She then 
fears the worst, and so the spiral of interaction 
continues until the child responds to his mother’s 
belief in an illness state. If the child has the right sort 
of bronchus, or skin or gut muscle sensitivity, 
symptoms, signs, and states may be precipitated, 
only for the child to recover the moment he or she is 
admitted to hospital or is relieved of the pressure of 
having to attend school. At the same time we may 
well see the parents either confirming or amplifying 
each other's anxieties, or alternatively getting into 
what can be described as a ‘symmetrical’ relation- 
ship. The more anxious and involved mother gets 
with the child’s state, the more distant the father 
becomes, the more angry he gets with his wife’s 
concern; the more angry she gets with his disinterest, 
the more angry and distant he becomes; the more 
anxiously involved with the child the mother 
becomes—treating yet another spiral. 

A change in the child may cuange the delicate 
balance in the family, and ‘proof’ that the symptom 
is psychological may be ‘dangerous’ to this balance! 

We have to understand that family patterns, 
which may well arise as a response to an ordinary, 
developmental, symptomatic response in a child, 
may come to take on a secondary function. For 
instance, if there is game major problem within the 
family which could lead to disaster, such as an 
‘avoided’ marital conflict or an illness state in one or 
the other of the parents’ families, then by focusing 
on the child and his symptoms, the other problems 
may well seem to resolve. The focus on the child’s 
symptoms then remains and becomes part of the 
family’s avoidance processes. The family may ex- 
perience a solution to previously unresolved con- 
flicts and anxieties by trying to solve a different 
problem, for example the child’s symptomatic be- 
haviour, which is inherently unresolvable because 
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there is no inherent problem! The solution then 
becomes the problem.® The harder the parent tries 
to find a solution to a child’s pains, therefore, the 
more the aches and pains. themselves become 
reinforced as a part of the family’s way of life and 
reality. 

Where these particularly deep rooted, dysfunc- 
tional interactional rules are seen within a family, a 
special intervention is required if the whole family is 
to be helped. Going back to our hypnotic model, 
successful interventions, say-in an entrenched feed- 
ing battle, rely on the absolute sense of certainty 
with which the therapist tells the mother she should 
resist becoming involved in a feeding battle. The 
‘fight’ is thus transferred from the mother and child, 
to the mother and the therapist. Rather in the way 
that the hypnotic therapist tells the patient that no 
matter how hard he tries his hand will drop to his 
lap, so in this intervention the therapist has to say 
with absolute conviction to the mother, that no 
matter how much she worries or becomes con- 
cerned, she will find that her child will eat if she 
stops trying so hard to feed him. It may even be 
necessary to say ‘weigh him every day, keep 
weighing him for a fortnight, but you will find no 
matter how much you worry, if you stop yourself 
attempting to force feed him, you will find he will 
eat and his weight will go up.’ The paediatrician may 
have to reinforce this with frequent visits. 

There are many elements that help win this battle 
with the parent who feels drawn into the enmeshed 
struggle with his child. The mystique of the hospital, 
the expectation and desperation for help, and the 
careful authoritative examination may all be suffi- 
cient to allow change to occur. An expectation of 
change is therefore created, and there may be 
improvement. Anxieties must be respected, and a 
willingness to re-evaluate if progress proves the 


therapist wrong is necessary. 
Less orthodox intervention 


I feel, however, that although this form of interven- 
tion is often effective, some invitation of ‘defiance’ 
is necessary to ensure that the intervention holds. 
For instance, a child may feel himself in such a 
special role in the family, or the parental pattern 
may have become so institutionalised that change 
will not occur despite reassurance that there is no 
medical condition and that the parents can change 
their handling and stop seeing their child as ill but 
rather as showing illness behaviour. I often find it 
helpful to add that even though there is no present 
cause for the headaches, abdominal pains, feeding 
problems etc, these often take far longer to get 
better than one would think. I usually add, ‘you 


+ 


hope that it will be better tomorrow, now you know 
there is no present medical cause. But it will take 
very much longer than you think. In fact the healing 
processes are so variable that it may well get worse 
for a time, and you will all worry that the paediatric 
examination was not thorough enough, that we were 
wrong, that there is something else underlying the 
problem. You.will even want to come and tell us 
that we got it wrong. But a time will come maybe 
days, weeks, or months hence when you will wake 
up and it will.be very much less. You will try to 
examine your head or your tummy to see is the pain 
still there, and even though you try and twist and 
turn you will find that it will not come back and it 
will not be there no matter how hard you try to see if 
you can find it. The healing processes will have 
worked.’ The question is then asked, ‘Are you 
suggesting that he can make the pain come and go’, 
to which it is important to add, ‘Absolutely not——if 
he could make it come and go he would stop it now’. 
In this intervention we are, in a sense, following the 
hypnotic model by saying that with the healing 
process, aches and pains will gradually go, but it will 
take time. 

I sometimes find it helpful to talk abouthow little 
we know about rehabilitation after illness. I am 
indebted to a colleague who talked about the ‘foot 
prints’ of an illness that was present but how little we 
understand of the processes by which they dis- 
appear. I may suggest that it is important to look 
very carefully for signs of improvement—they can 
be very slight indeed, the general brightening up of 
the child, the ability to do a little bit more—which 
will be seen little by little, not all at once. I would 
always be absolutely surprised, of course, if I were 
told about sudden improvements, and would say 
that this is very unusual and may revert rather than 
continuing at this rate of progress! I would try to 
convey that continuing pains and symptoms, looking 
unwell etc can be seen not as signs of illness but signs 
of the ‘health process’ taking its time, but inexorably 
working, even though there is a fear of the 
reverse—‘your hand will try to rise up, see it 
twitching, but it will fall.’ 

What we are trying to do is to block the processes 
by which the parents and child find themselves in a 
spiral of anxiety by predicting and indicating all the 
usual perceptions of that anxiety. 

A ‘rehabilitation’ programme may be helpful; for 
instance, using breathing exercises or periods of 
practising symptoms (particularly with the parent 
who is least involved) by making them worse for five 
minutes, then trying to make them better. At the 
same time it has to be emphasised that these 
interventions will not of themselves make the pain 
go away because the processes of recovery are not 


understood fully. It might, however, help to over- 
come the pain process and gain a very small amount 
of control. We suspect that it will not effect the 
general course, which will take its own time. 

I find it helpful to say, in a somewhat apologetic 
way, that even in very great hospitals there is so 
much that we do not know. Any process that allows 
the child to get ‘off the hook’ and give up his 
symptoms with honour, rather than exposing him- 
self as being able to get rid of symptoms and 
therefore be openly attacked for causing so much 
anxiety, is extremely important. I find that some 
quite unusual suggestions can be very effective in 
the process of helping children get in control of 
themselves by inviting defiance. For instance, the 
soiling, non-constipated child is asked to make the 
smallest possible lump in his pants, and we then 
discuss whether it should be a five pence or 10 pence 
size. This may sound upside down, but it can be put 
forward as a way of getting control. Then, when the 
child is invited to create his symptom on purpose 
rather than suggesting it will resolve spontaneously 
as previously, he may find his only defiant solution is 
to give the symptom up! 

Another way of achieving the same end is to 
change the family’s view of the symptom as a 
nuisance. We might suggest that children sometimes 
get very confused about their families. If we are 
aware that there is a problem in the family, for 
instance a marital difficulty or concern about a 
parent’s health, then we might say that children 
sometimes feel unconsciously that they are helping 
because they are distracting family members from 
other problems, and then without realising it their 
symptoms continue. I usually add that once children 
get such ideas in their heads, even though they are 
told that their help is not required, they do not 
accept it. Because once children (unlike adults) get 
an idea in their mind, nothing can be done to stop 
them, and the problems will continue until suddenly 
the child really understands his help is misplaced. In 
child abuse it is often helpful to say that you are very 
concerned about the child who seems to have it in 
his mind to behave in the sort of way that would 
make any parent extremely angry or cross. For 
instance, you may be very worried about his crying 
or Oversensitivity because again the child seems to 
be in a muddle. Despite being very young he seems 
to feel that he has to distract his parents from other 
worries, financial difficulties, problems with grand- 
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parents etc, and you are very concerned that the 
child in his muddled thinking may go so’ far in his 
distress, whining, or oppositional negative be- 
haviour that he makes his parents uncontrollably 
angry and gets himself hurt in consequence. Care 
may be necessary to protect him from himself. 


Conclusion 


I am suggesting that whenever there are long 
standing problems with no physical cause, ordinary 
interventions that ask families to do things 
differently—not to be so over anxious, or over 
involved, or worry so much about pains and 
aches—are not always effective in creating sufficient 
change to enable the child to improve appropriately. 
I am suggesting that in those situations where 
families are liable to go from one doctor to the other 
Or remain disappointed with appropriate helpful 
treatments, less orthodox approaches may be help- 
ful. There are a variety of approaches, including the 
covert hypnotic model, that can initiate improve- 
ment providing there is a reasonable appreciation of 
the problem in a family system that sometimes 
initiates and often perpetuates a ‘benign’ sympto- 
matic response in a child. It is not difficult for the 
outsider to understand the way a particular family is 
creating problems for a child. The problem is to be 
able to change the situation without ‘criticising’ the 
family. If the approaches suggested here are not 
helpful, then the groundwork may be laid for more 
formal psychiatric consultation. 
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Revised Gairdner-Pearson growth 
charts 


Sir, 

Since 1971 when these charts were published,' ultraso- 
nography has enabled gestational age to be assessed more 
reliably. Recent observations by Keen” in Sheffield give 
birthweight for the period 14 to 42 weeks’ gestation. 
Between 32 and 36 weeks these values are significantly 
lower than those shown in our graphs, which were derived 
from data collected in Aberdeen between 1948 and 1964. 

Other recent observations on birthweight of preterm 
infants are those of Kitchen from Melbourne? and Brooke 
from London.* Both of these cover the range 28 to 30 
weeks (but not later): for this two week period their mean 
values accord well with those of Keen and also with the 
values shown in our 1971 charts. 

Data from length (crown-heel) and head circumference 
are given by Kitchen for the period 28 to 30 weeks.* Both 
sets of mean values are slightly (about 4%) lower than 
those shown in our 1971 charts. 

The charts have been revised (Castlemead Publications, 
Swains Mill, 4A Crane Mead, Ware, Herts 3G12 9PY) in 
the light of the recent studies quoted. Centiles 3, 10, 90, 
and 97 were derived from SDs when necessary. The most 
considerable change in the charts affects birthweights of 
preterm infants between 32 and 36 weeks’ gestation. 
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DoUGLAS GAIRDNER AND JULIE PEARSON 
17 Rutherford Road, 
Cambridge CB2 2H 


Lesions in the neonatal brain 

Sir, 

Rushton and colleagues are to be congratulated on their 
correlations between ultrasound scans and macroscopic 
postmortem pathology.’ Their suggestion that parenchy- 
mal lesions associated with subependymal/intraventricular 
haemorrhage are of secondary ischaemic nature is in 
accord with previous studies.” * Rushton et al have, 
however, failed to provide the histological evidence that 
would be needed to support their contention that the 


bleeding had occurred in all cases into an area of 
periventricular leucomalacia. 

From our own studies into these lesions, Dr Pape and I 
suggested that the primary matrix bleed might well 
obstruct the vein branches traversing the subependymal 
matrix with consequent venous infarction. Such a sequence 
would be favoured by an episode of hypotension after the 
initial bleed. Undoubtedly, some lesions occur, as de- 
scribed by Rushton et al, by a process of severe ischaemia 
due to hypotension followed by reflow and haemorrhage 
into the ischaemic tissue. This sequence could account for 
separate but coincident bleeds into subependymal matrix 
and periventricular tissue. 

To claim, as Rushton et al do, that all apparent 
parenchymal extensions of subependymal haemorrhage 
are due to periventricular leucomalacia seems as simplistic 
as the claim they incorrectly attribute to Pape and 
Wigglesworth that all subependymal/intraventricular 
haemorrhage is due to cerebral hyperpertfusion. 

The arrows loosed by Rushton and colleagues at current 
views on pathophysiology of neonatal cerebral lesions 
might perhaps fly straighter if the missiles themselves were 
correctly spelt (sagittal or parasagittal from ‘sagitta’, an 
arrow: not saggital!). 


J S WIGGLESWORTH 
Royal Postgraduate Medical School, 
London W12 OHS 


Dr Rushton and co-workers comment: 

The omission of histological data was predicated in part by 
the authors’ belief that microscopic examination of these 
lesions does not provide incontrovertible evidence as to the 
aetiology of the haemorrhagic lesions in the white matter 
and in part by limitations of space. Such arguments are 
perhaps more appropirate in a less clinical context. We do 
not claim, as Wigglesworth suggests, that all parenchymal 
extensions of subependymal/intraventricular haemorrhage 
lesions are due to periventricular leucomalacia but that the 
apparent ultrasonic ‘extension of an intraventricular 
haemorrhage is more probably the result of haemorrhage 
into ischaemic periventricular tissue’. Such speculation 
may well extend beyond currently accepted data, as 
Levene emphasises in his commentary, but currently 
accepted data does not in our or your commentator’s 
opinion completely resolve the interrelationship between 
subependymal/intraventricular haemorrhage and peri- 
ventricular leucomalacia. 

We are fully aware of the pioneering work of Drs 
Wigglesworth and Pape in the study of hypoxic and 
ischaemic lesions of the brain. As we were unable to 
discuss all the factors related to subependymal/intra- 
ventricular haemorrhage our apparently over simplistic 
approach was based on one of the two models presented by 
Pape and Wigglesworth,’ one of which ‘involves the effects 
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of increased blood flow’, the causes of which are multi- 
factorial ‘leading to breakdown of the blood brain barrier 
with resultant oedema or haemorrhage’. We do not, and 
cannot, exclude a possible role for venous infarction, 
though our emphasis is on ischaemic infarction. We are 
aware, however, of the limitations of both the clinical and 
pathological approach to neonatal neuropathology, and we 
are in complete agreement with Levene that resolution of 
these differences of opinion will largely. depend on more 
sophisticated techniques that allow the study of the genesis 
and evolution of the lesions during life. 

As to the direction of our arrows we were unaware of 
any correlation between either the name or spelling of 
these missiles and the accuracy of their flight, though we 
cannot deny our spelling error. 
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Plasma concentrations after oral or 
intramuscular vitamin K, in neonates 


Sir, 


` We were interested to see the article by McNinch et al! 


regarding plasma concentrations of vitamin K, in neon- 
ates. Their data clearly show that after a pharmacological 
dose of vitamin K,: (1) plasma concentrations of vitamin 
K, are considerably higher after intramuscular than oral 
administration; (2) there is considerable interindividual 
variation in plasma vitamin K, concentrations both after 
oral and intramuscular administration; and (3) the mini- 
mum plasma concentrations of vitamin K, achieved are 
considerably hizher after intramuscular administration 
(300 ng/ml) than oral administration (04 ng/ml). 

If prophylactic treatment is to be given to prevent 
haemorrhagic disease of the newborn then it needs to be 
effective in all babies. Thus the minimum plasma concen- 
tration achieved is more important than the median.plasma 
concentration. In the two babies in whom vitamin K, was 
not detectable after oral administration the authors state 
that it was possible that sufficient vitamin K, was absorbed 
and that neither baby developed haemorrhagic disease of 
the newborn. Firstly, it is unlikely that either baby would 
develop haemorrhagic disease as the incidence is so low. 
Secondly, as the plasma concentration of vitamin K, 
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required to ensure adequate clotting factor synthesis in the 
newborn is not known the authors cannot conclude that 
their practice of administering oral vitamin K, is safe. 
Oral vitamin K, is possibly an effective prophylaxis in all 
healthy babies. Until the minimum plasma concentration 
of vitamin K, required has been determined, however, and 
this has been shown to be achieved in all babies after a 
single oral dose of vitamin K,, then routine oral vitamin K, 
cannot be justified. As haemorrhagic disease of the 
newborn is a life threatening condition the data presented 
by McNinch et al support the routine administration of 
intramuscular vitamin K, to all newborn babies. The extra 
cost involved is minimal, and also the incidence of adverse 
reactions to intramuscular vitamin K, is negligible. 


I A CHOONARA AND B K Park 
‘The University of Liverpool, 
Liverpool L69 3BX 


Dr McNinch and co-workers comment: 


We thank Drs Choonara and. Park for their interest: We 
were careful not to suggest that our absorption study 
proved the administration of oral vitamin K;, to be ‘safe’ in 
the sense of providing certain prophylaxis against haemor- 
rhagic disease of the newborn. The efficacy of prophylaxis 
can be shown only in clinical practice, but evidence so far 
strongly ‘suggests that a 1 mg oral dose of vitamin K, is 
effective. In 1982 Dunn? reported one case of haemorrha- 


‘gic disease of the newborn among 31 000 babies receiving 
‘such prophylaxis and has seen no -further. case since 


(personal communication). In Exeter we have seen no case 
in some 12 000 babies since adopting the policy outlined in 
the paper. As clearly stated, we believe that our results 
together with reported cliriical experience ‘give support to 
the practice of using oral prophylaxis in well, mature 
babies’, but further research is necessary to determine the 
optimal dose. 

Regarding the two babies in whom vitamin K, was not 
detected, we suggested that sufficient vitamin K, might 
have been absorbed ‘to raise the plasma value well beyond 
endogenous concentrations’—that is, beyond the esti- 
mated cord blood concentration of 0-02 ng-ml™——the limit 
of detection in the babies concerned being 4 and 10 ng/ml. 
If the babies had developed haemorrhagic disease of the 
newborm it would have been mandatory to say so; we 
thought it relevant to state that they did not. We agree that 
it would be of great interest to determine ‘the minimum 
plasma concentration required’ to prevent the disease but 
suggest that no ethical study could achieve this. At present 
the best guide we have is the normal adult plasma 
concentration of vitamin K, (0-1-0-7 ng/ml). 

Finally, we do not believe that cost is the main reason 
that prophylaxis is not given to every baby. Parents rightly 
question the need for an injection in their well babies, 
some seeing it as unnecessary medical interference, and it 
is not totally without risk.* Many maternity units currently 
give intramuscular prophylaxis only to a minority. of 
babies, those considered most at risk from the disease. We 
hope that our paper will encourage them to give prophylaxis 
orally to the remainder who would otherwise receive none. 
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Hepatitis syndrome in infancy—an 
epidemiological survey with 10 year 
follow up 


Sir, 

There are several points that we must make about the 
paper of Dick and Mowat' and particularly about a 
comparison of their results with those that we published in 
your Journal in 1977? and again recently.” 

It is nearly impossible to compare the two series because 
the ascertainment is so different. Our studies were 
restricted to patients whose jaundice began in the first four 
weeks of life, whereas Dick and Mowat include patients 
whose jaundice began as late as the fourth month. They 
give no figures for the incidences of different ages of onset. 
The patients that we excluded from our studies because 
their onset was in the second month of life all did well, and 
it is Our experience that chronic liver disease or death is 
uncommon in babies with an onset of jaundice between 
one month and four months. 

Secondly, we required jaundice that was sufficiently 
severe and persistent to warrant a liver biopsy. While it is 
difficult to compare criteria used for performance of a 
biopsy in different centres, this inevitably meant that we 
excluded some fairly mild cases with jaundice that per- 
sisted for over two weeks. Our study also included a 
number of babies who died of liver disease in the first week 
or two after birth, who would not have survived long 
enough to satisfy the Dick and Mowat criterion of jaundice 
persisting for more than two weeks. Some were never 
jaundiced and were diagnosed only on pathological ex- 
amination. Autopsy rates in newborn infants in Victoria 
were very high at the time of our study. 

Our cases were ascertained over a 14 year period that 
included roughly 750 000 births in the state of Victoria. 
Our incidence of extra hepatic biliary atresia (1 in 15 000) 
was similar to that observed in the South East England 
study. Our incidence of idiopathic hepatitis, however, was 
l in 11 000, less than half the English figure. These figures 
support the view that the new study is likely to have 
included a number of cases that were much more mild than 
the one we included. 

The only figures that can be legitimately compared 
between the two studies are the incidences of late death 
and of persisting liver disease. These outcomes were 


similar in incidence when related to total births. We 
encountered six late deaths due to idiopathic hepatitis 
among 750 000 babies born—an incidence of one in 
125 000 births. The comparable figure for the English 
study is one in 67 000 births (two in 134 000). Our 
incidence of persisting liver disease was seven in 750 000 
babies born or one in 107 000, and the comparable figure 
for the English study was one in 67 000 (two in 134 000). 


References 
' Dick MC, Mowat AP. Hepatitis syndrome in infancy—an 
epidemiological survey with 10 year follow up. Arch Dis Child 
1985 60:5 12-6. 
* Danks DM, Campbell PE, Smith AL, Rogers J. Prognosis of 
babies with neonatal hepatitis. Arch Dis Child 1977;52:368-72. 
* Deutsch J, Smith AL, Danks DM, Campbell PE. Long term 
prognosis for babies with neonatal liver disease. Arch Dis Child 
1985 ;60:447-51. 


D M DANKS AND A L SMITH 

Royal Children’s Hospital Research Foundation, 
Melbourne 3052, 

Australia 


Drs Dick and Mowat comment: e 


We are a little surprised at the comments of Professor 
Danks and Dr Smith. We did state in our introduction that 
variation in outcome (between series) may be due to case 
selection, referrals patterns, and the completeness of 
follow up. We are pleased that they found that the 
incidence of biliary atresia and of late deaths and of 
persisting liver disease in those without an apparent cause 
in Our small series was similar to those found in their more 
extensive careful studies in Victoria. There were differ- 
ences in the mode of ascertainment of our study, and of 
course such differences as well as differences in the genetic 
background and environmental factors will have contri- 
buted to the rather minor differences between our report 
and that from Melbourne. All but nine of our infants 
presented during the first two weeks of life, but seven of 
those nine presented after four weeks. One has persisting 
liver disease. Outside the reported study we have observed 
other infants presenting after the neonatal period who 
have progressive liver disease. Some of these have 
metabolic disorders, but others were cryptogenic. 

With regard to the severity of the disease in the study, 
13 of the 28 with idiopathic disease and all of those with a, 
antitrypsin deficiency had acholic stools and in these a 
diagnosis of biliary atresia was seriously considered. 
Ninety per cent of our patients had percutaneous liver 
biopsies. We therefore do not agree that it is nearly 
impossible to compare and contrast the results in the two 
series. Both are conscientious attempts to report largely 
similar disorders in fairly circumscribed geographical areas 
in which it was possible to have almost complete identifica- 
tion of cases falling within the criteria adopted for the 
study. In this regard the South East study and the 
Melbourne study are more comparable than the others to 
which we refer in our report. 


Prevention of spread of echovirus 6 in a 
special care baby unit 


Sir, 

Carolane and colleagues describe measures aimed at 
preventing the spread of enterovirus infection after a fatal 
case of disseminated echovirus 6 infection.' Like others 
they gave human immunoglobulins to all babies and closed 
their neonatal unit to outside referrals.” Human immuno- 
globulins are not necessarily without risk.* Our main 
concern, however, is the impact of closing regional units 
and the rationale behind this policy. 

Selective reporting of severe cases will exaggerate the 
gravity of enterovirus infections. The risk of an epidemic” 
must be weighed against the effects of closing referral 
units. Nursery epidemics usually occur after mother to 
infant—that is, vertical—transmission; the policy advo- 
cated can only interrupt horizontal transmission. Severity 
of infection will partly depend on the organism’s virulence 
and inoculum size. It is not clear from previous reports how 
often enteroviruses fail to spread to other babies or cause 
only mild illness. 

In the last year three babies in this unit have had 
enterovirus infections. We did not change admission policy 
nor administer human immunoglobulins. Stools and 
nasopharyngeal aspirates were cultured from all babies on 
the unif and from symptomatic staff. We found no 
evidence of transmission from two infants with perinatally 
acquired infection: a baby with fatal disseminated echo- 
virus 7 infection nursed in the intensive care room for nine 
days and a baby with Coxsackie B5 meningitis nursed in a 
cubicle. Echovirus 9 was grown from the stools of a two 
month old girl with gastroenteritis and, one week later, 
from nasal secretions of a baby with upper respiratory 
infection and stools from an asymptomatic infant. 

We do not think that available evidence justifies a 
blanket policy of closing regional neonatal intensive care 
nurseries to outside referrals each time an enterovirus 
infection is diagnosed. If our experience is representative, 
busy regional neonatal centres would need to be closed 
several times a year for lengthy periods, almost certainly 
leading to an increase in morbidity and mortality of infants 
in district units. 


D Isaacs, A WILKINSON, AND E R Moxon 
John Radcliffe Hospital, 
Oxford OX3 9DY 


Dr Carolane and co-workers comment: 

We would agree that sporadic single cases of enterovirus 
infection, particularly in the absence of a known virulent 
virus such as echo 11 in the community, do not warrant the 
extreme measures we have described. 

In the interest of brevity, when submitting our paper, we 
omitted some details of the sequence of events that led to 
our decision on closure and hope that the Figure will clarify 
the situation. 

On first clinical suspicion of an echovirus infection we 
took measures to isolate the infant, thus preventing 
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Figure Sequence of events leading to closure of 
neonatal unit. 


horizontal transmission. The immediate contacts of the 
infant were also isolated, and stool specimens were 
collected from all the babies on the unit. Our first 
impression, in view of the severity of infection, was that 
this was likely to be an echo 11 infection, and together with 
past experience here as well as in Cambridge, the 
immediate concern was that of preventing an outbreak in 
the unit. 

When the virus was typed as echo 6, we had already 
isolated a further enterovirus from a healthy infant on the 
unit who had never been in contact with the sick infant, 
and it was this second virus isolation that concerned us that 
there might be spread within the unit. It was on this basis 
that we took action to prevent admissions. We sub- 
sequently discovered that the second baby, together with 
his twin brother, was infected with echovirus 20, which 
caused no clinical problem. 

With regard to the use of intramuscular normal im- 
munoglobulin, we sought the advice of Dr J Nagington, 
who has had experience of the Cambridge echo 11 
outbreaks, and as we suspected this virus at the time, we 
felt we must move swiftly to contain any possible outbreak. 

Isaacs and colleagues mention the risk of using 
immunoglobulin? but Lever et al injected their agammaglo- 
bulinaemic patients intravenously, necessitating a slight 
modification in the preparation of a safe intramuscular 
product.* Furthermore, the biochemical criteria on which 
the diagnosis of non-A, non-B hepatitis in Lever’s series 
was made have been criticised.” We do not know of any 
infectious sequel after the intramuscular administration of 
normal human immunoglobulin made by the British Blood 
Products Laboratory or the Scottish Blood Transfusion 
Service. 

In conclusion, therefore, we would agree with Isaacs and 
colleagues that, in retrospect, our action in closing our unit 
was somewhat precipitate, but at the time, with the facts 
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that were available to us, this seemed the best course of 
action. We would suggest that each enterovirus isolation 
should be judged according to the clinical and epidemio- 
logical information that is available at the time. 
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Neonatal and Pediatric Intensive Care. 
Edited by D Vidyasagar and A P Sarnaik. 
Pp 390: £49-50 hardback. PSG Publishing, 
1985. 


This book covers a wide range of intensive 
care problems in paediatrics, and only a 
relatively small part of itis heavily neonatal. 
There are 29 chapters, most of which discuss 
a bit of basic science before dealing with 
clinical disorders and their investigation 
and management. As befits a book on 


E intensive care, aspects of management are 


usually dealt with in a pragmatic and 
detailed way. Inevitably, any reader will 
find things with which to take issue, but 
generally there is little of a vital nature to 
object to. Some chapters, such as those on 
fluid and electrolyte balance, acute circu- 
latory failure, acute bleeding emergencies, 
and pharmacologic and pharmacokinetic 
principles are general and widely appli- 
cable. Others, such as those on hypo- 
thermia in cardiac surgery, broncho- 
pulmonary dysplasia, and sickle cell disease 
are highly specific but are usually short 
charters. The chapters on the ethical and 
legal issues of intensive care are very 
interesting but rather precisely applicable 
to America. Most paediatricians whose 
responsibilities from time to time include 
the management of critically ill children 


mg would like to read some of this book and 


have it to hand on the ward. Any junior 
paediatrician who used it as a practical 
manual would not go far wrong. 


Most chapters are adequately, but not 
lavishly, referenced, and there may have 
been some editorial directive here: It is a 
pity that there was not also a directive to 
avoid indulgence in excessively complex 
phraseology and sentence construction. 


PR F DEAR 


Textbook of paediatrics. Edited by O P 
Thaman. Pp 901: Rs 96-00 hardback. New 
Delhi: Tata McGraw-Hill Co Ltd, 1984. 


This is a disappointing volume from India 
that does not match its rivals in that 
country or the rest of the world. There are 
innumerable places in which emphasis and 
accuracy should be improved. There is a 
corrigenda list of 60 items between pages 
17 and 512, but none for the next 400 
pages. This does not inspire confidence. 
The book fails to emphasise the main 
problems of children in the community in 
India. The accounts of weaning, nutritional 
dwarfism, cretinism due to iodine de- 


ficiency, and xerophthalmia are all trivial. 


The text and references are not up to 
date. In many sections the most recent 
reference is to a textbook published some 
five to eight years earlier. There is no 
mention of copper as the possible cause of 
Indian childhood cirrhosis with the hopes 
for prevention and treatment, nor of aflat- 
oxin poisoning. The account of hepatitis 
virus infection in infancy with possible 
relation to subsequent cirrhosis is also out 
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of date. The section on measles manage- 
ment states that ‘cough linctus is required’ 
and recommends large doses of vitamin C 
and B complex, but there is no comment, 
on the importance of diet and nutrition. 
Reference to measles vaccine is inadequate. 
and confusing, and there is no mention of 
the Indian work on the efficacy of measles 
vaccine, and that this is now a national 
priority. The immunisation schedule is 
sadly dated, still indicating the need for 
smallpox vaccination. The section on 
alimentary infections also contains many 
errors. In the management of diarrhoea, 
oral sugar electrolyte fluids are only men- 
tioned after stoolsolidifiers, antispasmodics, 
and antibiotics. There is a list of 11 
contraindications to oral treatment, which 
will confuse and undermine this funda- 
mental measure. The recommendations 
about antimicrobial therapy are inappro- 
priate and out of date. When discussing 
diarrhoea the author advocates ‘In our 
circumstances . . . it is always of advantage 
to put the patient on one antibiotic’, while 
for acute dysentry, where antibiotics are 
indicated, insoluble sulphonamides are 
given as the first treatment. Under derma- 
tology, the treatment recommended for 
acne is both wrong and potentially 
dangerous. 

Although the book is laid out system- 
atically and contains a lot of valuable 
information, it cannot be recommended. 


W AM CUTTING 
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Congestive heart failure, and fetal atrial flutter, successful 
treatment: short report, 158 
Connective tissue disorders, amniotic bands, 1061 
Containers, child resistant, improvements, 1155 
Convulsiens, febrile, duration of admission, 1182 
Copper 
deficiency, in very low birthweight preterm infant, 644 


tyrosinaemia: correspondence, 
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and the preterm infant: correspondei.:c, 1.5 

Cord blood, cytochemical bioassay cf * parathyroid 
hormone, 110 

CORRESPONDENCE 

Alcohol and the fetus, 394 

... And children first? 1108 

Apnoea monitors and sudden infant death, 497, 688 

Biased touching of the editorial tiller, 394 

Birthweight between 14 and 42 weeks’ gestation, 783 

Campylobacter enteritis and bloody stools in the 
neonate, 785 l 

Ceftazidime in neonatal infections, 785, 891 

Changes in understanding of illness as the child grows, 
786 : 

Chronic non-specific diarrhoea, 994 

Clinical significance of gastro-oesophageal reflux, 

ad 

81, 186, 498 

Clonidine and insulin tests for growth hormone 
deficiency, 399 

Coagulation defect of congenital tyrosinaemia, 188, 
498 

Coagulation disturbances and fulminant liver failure, 
686 

Complications of diazoxide in the 
nesidioblastosis, 500 

Continuous measurement of subarachnoid pressure in 
the severely asphyxiated newborn, 396 

Copper and the. preterm infant, 1105 

Costs and outcomes in a regional neonatal intensive 
care unit, 498 

Diaphragmatic paralysis due to spinal muscular 
atrophy, 495 

Dress of infants in health and illness, 892 

Elimination diets in eczema, 183 

Equating optimal temperatures for incubators, 188 

Exercise test for growth hormone deficiency, 289 

Factors predisposing to abnormal pulmonary function 
after adenovirus type 7 pneumonia, 82 

Formula milks for the older infant, 686, 995 

Functional palatal incompetence and teratogenesis, 
185 

Hepatitis syndrome in infancy, 994 

Hepatitis syndrome in infancy—an epidemiological 
survey with 10 year follow up, 1204 

High and conventional ventilation rates in the new- 
born, 395 

Hyperglycaemia in infantile gastroenteritis, 185 

Inaccurate coding corrupts medical information, 786 ° 

Inhaled non-radio-opaque foreign bodies, 289 

Inspiratory:expiratory ratio and pulmonary interstitial 
emphysema, 496 

Intensive care and neonatal mortality, 187 

Lesions in the neonatal brain, 1202 

Lest we forget, 499 

Munchausen’s syndrome and child psychiatrists, 688 

Neck radiographs in croup syndrome, 82, 288 

Neonatal auditory brainstem response cannot reliably 
diagnose brainstem death, 396 

Neonatal auditory brainstem responses, 992 

Non-immunologic hydrops fetalis, 84 

Outcome for congenital hypothyroidism, 81 


treatment of 
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Oxandrolone in low dose for constitutional delay of 
© growth and puberty in boys, 783 
Pallid syncope, 399 
Parental reaction to auditory response cradle testing, 
83 
Perinatal hepatitis B virus detection by hepatitis B 
virus-DNA analysis, 495 
Placental steroid sulphatase deficiency, 595 
Plasma concentrations after oral or intramuscular 
vitamin K, in neonates, 1203 
Posthaemorrhagic hydrocephalus in newborn term 
infants, 1107 
Pressure volume characteristics of the lungs in sudden 
infant death syndrome, 1104 
Prevalence of glucose-6-phosphate-dehydrogenase 
deficiency, 184 
Prevention of spread of echovirus 6 in a special care 
baby unit, 1205 
Pulmonary interstitial emphysema, 287 
Rectal examination in appendicitis, 891, 993 
Retlex anoxic seizures, 288 
Revised Gairdner-Pearson growth charts, 1202 
Role of aldosterone in late hyponatraemia, 189 
Seizures and steroids, 397 
Selective bronchial intubation 
emphysema, 83 
Septicaemic low birthweight neonates treated with 
human antibodies to endotoxin, 689 
Sustained release theophylline in nocturnal asthma, 
397 
The state of the World’s children, 991 
Therapeutic approach to sexual abuse, 286 
Toxic shock syndrome, 892 
Transient hyperphosphatasaemia, 84 
Treatment for renovascular hypertension, 1105 
Ultrasound and the diagnosis of Wilms’ tumour,’ 186 
Urological diagnosis in utero, 398 ` 
Waardenburg’s syndrome associated with 
intestinal aganglionosis, 85 
Welfare of children in hospital, 595 
Who should get growth hormone, 285, 499 
Costs and outcomes, regional neonatal intensive care 
* unit: correspondence, 498 
Cot deaths, definition, confusion and aetiology: short 
report, 156 
see also Sudden infant death syndrome 
Cows’ milk, and anaemia in preterm infants: short report, 
69 
Cranial ultrasound, preterm infants, long term follow up, 
702 
Croup, 
recurrent: short report, 585 
syndrome, neck radiographs: correspondence, 82, 288 
Cryptosporidium, 


for pulmonary 


total 


in acute lymphoblastic leukaemia, causing diarrhoea: 


short report, 60 
and diarrhoea: annotation, 608 
CURRENT TOPICS 


Changes in understanding of illness as the child grows, 


489 
Cooperation, not confrontation, 1197 
; Infantile colic revisited, 981 


Metabolic bone disease in preterm infants, 682 
Non-organic failure to thrive: a reappraisal, 173 
Poverty and human development in the Third World, + 
880 
Screening for congenital hypothyroidism, first decade, 
587 
Spina bifida—a vanishing nightmare? 1086 
Training of paediatricians for psychosocial aspects of 
their work, 777 
Virulence genes and prevention of Haemophilus 
influenzae infections, 1193 
Cystic fibrosis 
personal practice, 272 
symptomatic vitamin E deficiency: short report, 162 
Survey, BPA, 1098 P 
Cysts, subependymal, in norma! neonates: short report, 
1072 


Deaths, 
classification in multicentre study of post-neonatal 
mortality, 1098 P 
intrapartum, and Marfan’s syndrome: short report, 1074 
non-natural, two health districts, 525 
see also Sudden infant death syndrome 
Denver developmental screening test, preterm infants, 20 
Depressive symptoms, maternal, and behavioural 
deviance, in paediatric outpatients, 560 
Deprivation hands and feet: short report, 976 e 
Diabetes mellitus, 
bedtime insulin injections, 311 
insulin dependent, in under 5 year olds, 1144 
diagnosed under 5 years of age, 1102 P 
residual insulin secretion, 200 
and pubertal growth: short report, 768 
renal function, 299 
type I, tubular dysfunction in, 929 
urine albumin:creatinine response to exercise, 305 
Diabetic, with diabetic parent: short report, 572 
Diaphragmatic paralysis, 
bilateral, ultrasound monitoring of diaphragm activity: 
short report, 170 
due to spinal muscular atrophy, 145: correspondence, 
495 
Diarrhoea, 
carcinoid syndrome an unusual cause: short report, 269 
chronic non-specific, 452: correspondence, 994 
Cryptosporidium: annotation, 608 
in acute lymphoblastic leukaemia: short report, 60 
dehydration and acidosis, potassium citrate in replace- 
ment of sodium bicarbonate and potassium chloride, 
852 
secretory, and laxative abuse: short report, 58 
and vomiting, micro-organism excretion, and intestinal 
permeability, 326 
Diazepam prophylaxis, short term, effect on recurrence 
risk after first febrile seizure, 1045 
Diazoxide, in treatment of nesidioblastosis, complications: 
short report, 62: correspondence, 500 
DIDMOAD syndrome, seven patients reported, 823 
Diet, 
and coeliac disease, parents’ 
report, 672 


understanding: short 


elimination, in atopic eczema: correspondence, 183 
Disabilities in survivors of low birthweight, 913 
Disposable napkins, for measuring urinary constituents 

and output, 1021 
DNA analysis, direct, clinical application, 1099 P 
Down’s syndrome, thyroid dysfunction, 1149 
Dress 

and care of infants in health and illness, 465 

of infants in health and illness: correspondence, 892 
Ductus dependent congenital heart disease, evaluation of 

oral and low dose intravenous prostaglandin E» in 

management, 1025 
Dummies, and Candida spp.: short report, 381 
Duodenal perforation, associated with tolazoline: short 

report, 878 
Dwarfism. prenatal diagnosis by ultrasound screening: 

short report, 1070 


Dysmorphic syndrome, diagnosis, clinical approach, 
1099 P 
Echo dense lesions, in neonatal brain, structure and 


evolution, 798 
Echovirus 6 
prevention of spread in special care baby unit: short 
report, 674: correspondence, 1205 
Eczema, atopic, see Atopic eczema 
EDITORIALS 
Lest we forget, 93 
A touch on the tiller, 1 
Education of children, A generation of schooling (Judge) 
review: comment, 780 
Ehlers-Danlos syndrome type IV, amniotic bands, 1061 
Electroencephalographic investigation, choice: annota- 
tion, 3 
Emphysema, pulmonary interstitial: correspondence, 287 
inspiratory:expiratory ratio: correspondence, 496 
and selective bronchial intubation: correspondence, 83 
Encephalopathies, acute, childhood, unexplained, 
aetiology, pathogenesis and prognosis, 1100 P 
Endotoxin 
antiserum, in septicaemic low birthweight neonates: 
short report, 382: correspondence, 689 
human antibodies to, in treatment of septicaemic low 
birthweight neonates: correspondence, 689 
Enterotoxin, Clostridium difficile, detection in neonates by 
latex agglutination: short report, 252 
Eosinophilic gastroenteritis: short report, 1186 
Epidermeid spinal cord tumour, after lumbar puncture: 
short report, 978 
Epilepsy. misdiagnosis of cardiac arrhythmias: short 
report, 54 
Ethnic 
differences in congenital malformations: short report, 
866 
subgroups, Indian, born in Britain. birth size: short 
report, 868 
Evoked potentials, auditory and visual, in jaundiced 
preterm infants, after exchange transfusion, 714 
Exercise test, for growth hormone deficiency: correspon- 
dence, 289 
Expiration, active, against positive pressure inflation, 
manipulation of ventilator settings to prevent, 1036 
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Extremely low birthweight see Birthweight 
Eyelids, fused, babies at birth, prognosis: short rępo't, 
479 


Facial clefting, epidemiology, 521 
Factor VIII usage in haemophilia, and lymphocyte subset 
ratios, 530 
Failure to thrive 
caused by congenital heart disease, 1134 
non-organic, a reappraisal: current topic, 173 
Familial juvenile nephronophthisis, Jeune’s syndrome, and 
associated disorders, 426 
Family therapy, techniques, indications, contraindications: 
annotation, 297 
Fanconi’s anaemia: annotatjon, 395 
Favourite words: short report, 874 
Febrile 
convulsions (seizures), duration of admission: short 
report, 1182 
first, recurrence risk and effect of short term diazepam 
prophylaxis, 1045 
Feeding 
high energy, in small for gestation infants, 42 
infant, and subsequent risk of atopic eczema, 722 
see also Breast feeding 
Fenoterol, nebulised and metered aerosol compared: short 
report, 257 
Fetal alcohol syndrome 
correspondence, 394 
and interrupted amounts of alcohol compared prospec- 
tively, 316 
Fetal monitoring, scalp changes after: short report, 267 
Fevers and clothing in infants, 465 
Filicide, infanticide, and cot death: annotation, 505 
Flectalon, new insulating material, in body temperature 
maintenance, 47 
Focal bacterial nephritis, acute: short report, 475 
Folate 
deficiency, 10 month infant, associated with oral 
contraceptives and breastfeeding: short report, 971 
maternal serum, and vitamin B,, concentrations, én 
pregnancies associated with neural tube defects, 660 
Food 
allergens, development of IgE and IgG antibodies, 727 
related asthma, difference between two ethnic groups, 
861 
Foreign bodies, 
pondence, 289 
Formula milks see Milks, formula 
Fostering, changing patterns: annotation, 6 
Fragile X syndrome in a boy, clinical diagnostic observa- 
tions, 1001 
Fresh frozen plasma 
infusions, to reduce incidence of intraventricular 
haemorrhage, results of randomised prospective 
controlled trial, 1102 P 
in prevention of intraventricular haemorrhage, 710 
Frusemide, in preterm infants with respiratory distress 
syndrome, renal response during first three postnatal 
days, 621 


inhaled, non-radio-opaque: 
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Gairdner-Pearson growth charts, revised: correspondence, 
"132 
Gammaglobulin, antilipopolysaccharide, in reduction of 
septicaemia in low birthweight infants: short report, 382: 
correspondence, 689 
Gangrene, 
hyperbaric oxygenation treatment: short report, 372 
treated with prostacyclin: short report, 370 
Gastroenteritis, ‘ 
acute, sugar intolerance complicating: personal practice, 
986 l 
eosinophilic: short report. 1186 
infantile, and hyperglycaemia: correspondence, 185 
„severe, oral versus intravenous rehydration therapy. 856 
Gastro-oesophageal reflux, 
clinical significance: correspondence, 81, 186, 498 
management: perso®al practice, 71 
surgery for, results and complications, 743 
Genetic counselling, for prevention of neural tube defects 
and other disorders, principles, 1099 P 
Gestation, between 14 and 42 weeks’, 
correspondence, 783 
Glomerular filtration rate, diabetes mellitus, 299 
Glomerulonephritis with chronic active hepatitis, and 
hepatitis B virus replication: short report, 583 
Glucose-6-phosphate-dehydrogenase deficiency, preva- 
lence: correspondence, 184 
Glycogen storage disease, type V, three children described: 
short report, 1184 
GOBI principles, and the world’s children: current topic, 
1197 
Gonadotrophin 
releasing hormone, and reversible inhibition of central 
precocious puberty: short report, 872 


birthweight: 


secretion, in disorders of sexual maturation. use of 


ovarian ultrasound to assess, 1103 P ü 
Graves’ disease, maternal, and the fetus: annotation. 794 
Growth, 

catch up, following child abuse, 1152 
charts, Gairdner-Pearson, revised: 

1202 

Tanner, at school entry: short report, 1188 
*curve, for girls with Turner syndrome, 932 

delay and oxandrolone: correspondence, 783 
hormone, assessment of potential candidates: corres- 

pondence, 499 

deficiency, clonidine 

pondence, 399 

deficiency, exercise test: correspondence, 289 

releasing hormone: annotation, 405 

who should receive treatment: correspondence, 285 

pubertal, in diabetics: short report, 768 
and puberty delay, low-dose oxandrolone, boys: short 
report, 379 


correspondence, 


and insulin tests: corres- 


Haematuria, recurrent, long term prognosis, 420 

Haemoglobin and protein intake, in very low birthweight 
infants, 99 

Haemophilia, factor VIII usage. and lymphocyte subset 
ratios, 530 

Haemophilus influenzae infections, prevention, and viru- 
- lence genes: current topic, 1193 


Haemorrhage 
intraventricular see Intraventricular haemorrhage 
periventricular, neonatal, effect on neurodevelopmental * 
outcome, 8 
Haemorrhagic disease of the newborn, and use of prophy- 
lactic vitamin K, 1100 P 
Handicap, caring for the carers: correspondence 499 
Hands and feet, pink oedematous, in deprived preschool 
children: short report, 976 
Head circumference charts updated, 936 
Headache, and “school absence, 245 
Health promotion, current practice, 1173 
Hearing loss, sensory neural, very preterm infants, identi- 
fication by brainstem auditory evoked potentials, 105 
Heart valve replacement: annotation, 1111 
Henoch-Schénlein syndrome, and selective 
ficiency: short report, 160 
Hepatitis B 
fatal, in infant born to HbsAg carrier with HBeAb: short 
report, 265 
hepatitis B surface antigen, carrier with HBeAb, fatal 
hepatitis B in infant born to: short report, 265 
positive mothers and breast feeding: short report, 
972 
perinatal, detection by hepatitis B virus-DNA analysis: 
short report, 56: correspondence, 495 
replication, in acute glomerulonephritis with chronic 
active hepatitis: short report, 583 
chronic active, with acute glomerulonephritis, and 
hepatitis B virus replication: short report, 583 
neonatal, modification of ,-antitrypsin phenotype: 
short report, 378 
syndrome in infancy, epidemiological survey with 10 
year follow up, 512: correspondence, 994, 1204 
Hernias, inguinal, common in preterm infants: short 
report, 669 
Herpes 
gestationis, maternal, and the fetus: annotation, 795 
simplex infections, in atopic eczema, 338 
High energy feeding, small for gestation infants, 42 
Histiocytosis X, current controversies: annotation, 605 
Hospital, children’s care by parents, 1098 P 
Humidification, incubators, 219 
Hyaline membrane disease, barotrauma and air leak, lack 
of association, 555 
Hydrocephalus, posthaemorrhagic, newborn term infants, 
706: correspondence, 1107 
Hydrogen breath test, schoolchildren, 333 
Hydrops fetalis, non-immunologic: correspondence, 84 
Hyperbaric oxygenation, in peripheral ischaemic lesions in 
infants: short report, 372 
Hypercalcaemia, idiopathic infantile, vitamin D metabo- 
lites in, 1140 
Hypercholesterolaemia, familial, double blind trial of 
bezafibrate, 34 
Hyperglycaemia, in infantile gastroenteritis: correspon- 
dence, 185 
Hyperkinetic syndrome, controlled trial of oligoantigenic 
treatment, 1100 P 
Hyperphosphatasaemia, transient: correspondence, 84 
Hypertension, 
and brain revascularisation, 1177 


IgA de- 


during pregnancy, relation to blood pressures of chil- 
dren, 631 . 
essential, parents with, and urinaty kallikrein excretion 
in children: short report, 974 
renovascular, and percutaneous transluminal angio- 
plasty. 627 
treatment for: correspondence, 1105 
Hypertrichosis, due to primary hypothyroidism: short 
report, 763 
Hypegonadism, hypogonadotrophic, ovarian ultrasound 
assessment, 116 , 
Hypomatraemia 
associated with pneumonia or bacterial meningitis, 963 
late, role of aldosterone, correspondence, 189 
Hypothyroidism. 
acute, in a 3 year old: short report. 870 
congenital, outcome: correspondence, 81 
screening for, first decade: current topic, 587 
with hereditary raised thyroxine binding globulin: 
short report, 766 
primary, hypertrichosis due to: short report, 763 
Hypoventilation, alveolar, treated with medroxy- 
progesterone, 150 
Hypexaemia during acute severe asthma, pathophysio- 
logical analysis, 640 
Hysteria, clinical features: personal practice, 680 


Illness,” 
pattern in babies discharged from special care unit: short 
report, 1068 
understanding, changes as child grows: current topic, 
489: correspondence, 786 
Immunoglobulins 
A deficiency, selective, and Henoch-Schonlein syn- 
drome: short report, 160 
E and G, development of antibodies to food and 
inhalant allergens, 727 
G subclasses, reference ranges, preschool children, 
204 
G, deficiency, and recurrent infections: short report, 670 
intravenous, for neonatal isoimmune thrombocytopenia: 
short report, 667 
profile, preterm baby, 208 
Incubators, 
equating optimal temperatures: correspondence, 188 
humidification, 219 
temperature control, effects on very low birthweight 
infant, 902 
Indwelling central venous catheters, problems, associated 
with, 129 
Infanticide, filicide, and cot death: annotation, 505 
Infections, 
neonatal, and ceftazidime: correspondence, 891 
recurrent, with IgG, deficiency: short report, 670 
Information, medical, inaccurate coding corrupting: 
personal view, 593: correspondence, 786 
Inguinal hernias, common in preterm infants: short report, 
669 
Inhalant allergens, development of IgE and IgG anti- 
bodies, 727 
Inspiratory:expiratory ratio and pulmonary interstitial 
emphysema: correspondence, 496 
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Insulating material, new, in body temperature main- 
tenance, 47 P % ` 
Insulin 
dependent diabetes, in under 5 year olds, 1144 
injections, bedtime, an alternative regimen, 311. 
secretion, residual, in insulin-dependent diabetes 
mellitus, 200 
test, for growth hormone deficiency: correspondence, 


399 ; 
Insurance and child mortality: one hundred years ago, 
1208 ; 


Integration of child health services, an introduction, 88 
Intensive care 
monitoring, transcutaneous oxygen and carbon dioxide, 


1158 
neonatal, cost, 1102 P 
impact, 213 . - 


mortality: correspondence, 187 
unit, regional, costs and outcomes: correspondence, 
498 
see also Care: Special care 
Interferon 
nasal, responses in leukaemia, 829 
system in acute transient synovitis, 959 
Intermittent positive pressure ventilation, inspiratory time 
and tidal volume during: short report, 259 
Interstitial nephritis of acute onset, 752 
Intestinal permeability changes and _ micro-organism 
excretion, in diarrhoea and vomiting, 326 
Intracranial pressure, raised see Raised intracranial 
pressure 
Intrapartum death, and Marfan’s syndrome: short report, 
1074 
Intraventricular haemorrhage 
elevated levels of immunoreactive 
ó metabolite in babies with, 1101 P 
posthaemorrhagic, newborn term infants, 706 
prevention by fresh frozen plasma, 710 
reduced incidence using infusion of fresh frozen plasma, 
results of randomised prospective controlled trial, 
1102 P 


prostacyclin 


James Spence Medallist, 1985, Neil Simson Gordon, 603 

Jaundice, preterm infants, improvement in auditory and 
visual evoked potentials after exchange transfusion, 714 

Jeune’s syndrome, familial juvenile nephronophthisis, and 
associated disorders, 426 

Joint planning of training grade numbers, 504 

Juvenile chronic arthritis, chlorambucil induced chromo» 
some damage in, 1008 


Kallikrein excretion, urinary, in children of parents with 
essential hypertension: short report, 974 
Kyphosis, idiopathic, aetiology: annotation, 508 


Labour, helped by heating apparatus: one hundred years 
ago, 747 

Lactation nurse increases duration of breast feeding: 
short report, 772 

Latex agglutination, Clostridium difficile enterotoxin 
detection, neonates: short report, 252 


Laxative abuse, and secretory diarrhoea: short report, 58 , 
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Lead concentrations in maternal blood, cord blood and 
‘brggist mitk, 756 
Legionella agents, in bronchial asthma, serum antibodies, 
275 = 
Length measurement, in small neonates, 837 
Leucomalacia, subcortical cystic, diagnosis and outcome, 
1041 
Leukaemia, 
acute, intensive treatment, risks and benefits, 193 
lymphoblastic, presenting with raised intracranial 
pressure; short report, 575+ 
prolonged first remission, weight gain and height 
velocity during, 832 
trial, Medical Research Council UKALL VII, 1050 
Leukomalacia, periventricular, developmental sequence, 
349 ‘Netra 
Lichen urticatus: }fiftygyearsy, ago, 332 
Lipofuscin, role in,pathogenesis of liver damage during 
parenteral nutritfon: short report, 774 
Liver 
changes, short term histological, in extrahepatic biliary 
atresia with good postoperative bile drainage, 739 
damage, during parenteral nutrition, pathogenesis, role 
of lipofuscin: short report, 774 
disease, neonatal, long term prognosis, 447 
failure, fulminant, and coagulation disturbances: 
correspondence, 686 
transplantation in children, 1097 P 
Low birthweight see Birthweight 
Lumbar puncture, epidermoid spinal cord tumour after: 
short report, 978 
Lupus nephritis, collaborative study by French Society of 
Paediatric Nephrology, 126 
Luteinising hormone releasing hormone, for incomplete 
descent of testis, 568 
Lymphadenitis, mycobacterial, atypical, 
1102 P 
Lymphoblastic leukaemia, acute, Cryptosporidium causing 
diarrhoea: short report, 60 
Lymphocyte subset ratios and factor VIII usage, in 
haemophilia, 530 


in childhood, 


. 

Malakoplakia, renal, bilateral, medičal management: short 
report, 254 

Malawi, accidents: short report, 64 

Malformation patterns, microcomputer based differential 
diagnosis, 248 

Manuscripts, shredding, 776 

Marfan’s syndrome, presenting as an intrapartum death: 
short report, 1074 

Maternal autoimmune disease, and the fetus: annotation, 
794 

Medical Research Council leukaemia trial, UKALL VII, 
1050 . 

Mediterranean fever, familial, remission of progressive 
renal failure during colchicine treatment: short report, 
477 ‘ 

Medroxyprogesterone, for alveolar hypoventilation treat- 
ment, 150 

Megalencephaly, and white matter attenuation: short 
report, 1079 
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Meningitis, . 
bacterial, and hyponatraemia, 963 
Haemophilus influenzae, prevention and virulence . 
genes: current topic, 1193 ` 
Mental retardation 
non-dysmorphic, genetics, 1099 P 
risk factors, 946 
Metabolic 
bone disease, preterm infants: current topic, 682 
errors, thirty eight different, previously fatal, corrected 
by displacement bone marrow transplantation, 1097 P 
Microcomputer 
based differential diagnosis of malformation patterns, 
248 
system, portable bedside, for parenteral 
management, all age groups, 435 
Micro-organism excretion and intestinal permeability, in 
diarrhoea and vomiting, 326 
Microvillous atrophy, congenital, 
features, 135 
Milks, 
formula, infant, investigation of ‘satisfying’ quality: 
short report, 577 
for older infant: correspondence, 686, 995 
human, in stimulation of B cell function, 610 
Minimal change nephrotic syndrome, high incidence in 
Asians, 1018 
Monitoring, fetal, scalp changes after: short report, 267 


nutrition 


specific diagnostic 


Monoclonal antibodies, in diagnosis and treatment: 
annotation, 96 
Mortality, 


neonatal, and intensive care: correspondence, 187 
post-neonatal, classification of deaths, multicentre 
study, 1098 P 
Mother-infant relationship: annotation, 293 
Mucosal neuroma syndrome, phenotype for malignancy: 
short report, 876 
Munchausen’s syndrome 
and child psychiatrists: correspondence, 688 
by proxy, management: personal practice, 385 
psychotherapy for, 344 
Myasthenia gravis, maternal, and the fetus: annotation, 
795 
Mycobacterial 
1102 P 
Myocarditis, isolated, in the first year: short report, 484 
Myoglobinuria and perinatal asphyxia, effects on develop- 
ment of acute, neonatal renal failure, 908 


lymphadenitis, atypical, in childhood, 


Nasal interferon responses, in leukaemia, 829 

Neck radiographs, in croup syndrome: correspondence, 
82, 288 

Negative trials, publication: correspondence, 394 

Neonates 
care, categories of babies requiring, 599 
infections, and ceftazidime: correspondence, 891 
intensive care, impact, 213 
isoimmune thrombocytopenia, and 

immunoglobulin: short report, 667 

urinary ascites: short report, 676 
small, length measurement, 837 


intravenous 





Nephrectomy and thrombectomy, in treatment of neonatal 
inferior vena cava and renal venous thrombosis: short 


report, 1076 
Nephritis,. 
focal baeterial, acute: short report, 475 
interstitial, of acute onset, 752 
Nephronophthisis, familial juvenile, Jeune’s syndrome, 


and associated disorders, 426 
Nephrotic syndrome 
mimimal change, high incidence in Asians, 1018 
steroid responsive, generalised disordtr of membrane 
negative charge, 1103 P 
more common in Asians, 1014 
Nesidioblastosis, diazoxide treatment, 
short report, 62: correspondence, 500 
Neural tube defects 
and other disorders, principles of genetic counselling for 
prevention, 1099 P 
and pregnancy, maternal serum folate and vitamin 
B,» concentrations, 660 
selective surgical management, 415 
see also spina bifida 
Neurodevelopmental screen in school entrant medical 
examination, 1122 
Neurological status of preterm infants, and 
dugation and type, relation between, 953 
Night cough counts and diary card scores, asthma: short 
report? 473 
Non-accidental injury, outcome: annotation, 191 
Non-natural deaths, two health districts, 525 


complications: 


apnoea 


Oligoantigenic treatment syndrome, 
controlled trial, 1100 P 
Ophthalmic services for children, 182 
Oral contraceptives and breastfeeding, haematological 
effects on infant: short report, 971 
Osteogenesis imperfecta, severe, amniotic bands, 1061 
Ovarian 
cysts, and transient sexual precocity, 819 
ultrasound, in premenarchal girls, and idiopathic 
precocious puberty, and hypogonadotrophic hypo- 
gonadism, 116 
use to assess gonadotrophin secretion in disorders 
of sexual maturation, 1103 P 
Overdose, psychological management, 
annotation, 791 
Oxandrolone, low dose, for constitutional delay of growth 
and puberty, boys: short report, 379: correspondence, 
783 l 
Oxygen and carbon dioxide, transcutaneous, intensive care 
monitoring, 1158 


in hyperkinetic 


young people: 


Paediatricians, training for psychosocial aspects of their 
work: current topic, 777 

Paediatrics as career for women, problems: annotation, 
900 

Palatal incompetence, 
correspondence, 185 

Pallid syncope: correspondence, 399 

Papillomatosis, respiratory, adenine arabinoside: treat- 
ment: short report, 374 a 


functional, and teratogenesis: 


Parathyroid hormone, in maternal ùnd cord on cytg/ WN 
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syndrome: short report, 471 


. yom: ` Preterm babies,, 4 


healthy, effect of'varying water intake on renal function, 
i4 
immunoglobulin profile. 208 
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see also Neural tube defects Thalassaemia, mass screening for, Mediterranean 
Spinal experience, 1100 P . 

cord, injury, ischaemic, after cardiac surgery, 517 Thelarche, premature, follow up study of 40 girls: short 

tumour, epidermoid, after lumbar puncture: short report, 1180 
report, 978 Theophylline 
deformities, idiopathic, aetiology: annotation, 508 concentrations, saliva for monitoring, re-evaluation: 
muscular atrophy, causing diaphragmatic paralysis, 145: short report, 66 
correspondence, 495 slow release, for treatment of asthma in preschool , 

State of the World's Children 1985 (UNICEF), reVICWs children: short report, 770 

annotation, 693 ` ‘sustained release, in nocturnal asthma: correspondence 
Steroid(s) * 397 


resistant patients, and prognosis and treatment of Third World, poverty and human development: current 
polymyositis, 236 jopic, 880 s 
responsive nephrotic syndrome, more common in Mirombectomy and nephrectomy, in treatment of neonatal 


Asians, 1014 inferior vena cava and renal venous thrombosis: short 

and seizures: annotation, 94: correspondence, 397 report, 1076 

sulphatase deficiency, placenta: correspondence, 595 J hrombocytopenia, . 
Sub-aortic stenosis, discrete, and ventricular septal defect, P, immune, maternal, and the fetus: annotation, 794 

196 ndonatal isoimmune, and intravenous immunoglobulin: 
Subarachnoid pressure, continuous measurement in ^ short report, 667 

severely asphyxiated newborn: correspondence, 396» Thrush, and use of dummies: short report, 381 eS 

e . @ 
d . 





can EE 







han 


A 


Urticaria, papular: fifty years ago, 332 pas 


° Ventilator settings, manipulation to prevent active expira- 
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report, 164 1140 
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Twins, newborn, 1100 P 
malformations, vascular basis: short repent, 166 K,, oral or intramuscular, in neonates, plasma con- 
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